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Connections, Experimental, 455 

Connectors and Terminals, J.J.R., 88 
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Next War, The, 245 
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Nife High-Tension Batteries, 87 

Noisy Contacts, A Cure for (Hints and Tips), 648 
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“ Nucleus ” Receiver, Long-Wave Unit for the, 611 

—— Receiver, Modif ying the (Hints and Tips), 447 
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Obsolete Circuit, An, 507 
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Oscillating Crystals: Recent Research with Low Fre- 
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Oscillation, Uncontrollable, 802 

Oscillator, Valve (Pat. 258,257), 432 

Over-Amplification (Hints ‘and Tips), 101 
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——— Preparing (The Set Builder), 113 
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P.D. Volume Control, 601 

Phone Connections, 284, 644 

Phototelegraphy and Television, 476 
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Pilot Art Dial, 530 
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— and Socket, A New, 288 
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— -in Coil, Multiple (Pat. 265,801), 670 
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Portable, Building a (Hints and Tips), 726 

— Loud-Speaker Set, Home, 595, 629 
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—— Receiver Types, 651 

— Sets (Hints and Tips), 381 

— Tester, 539 

—— The Motorists’, 576 

Portables, Valves for (Hints and Tips), 517 
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ifier for 40 Volts H.T., 546 
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Preventing Radiation (Pat. 250 ,969), 566 
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—— Readers’, 30, 60, 90, 124, 152, 184, 214, 244, 278, 
308, 338, 370, 404, 436, 472, 506, 572, 606, 676, 
705, 736, 770, 839 

Programmes, Arrangement of, 91 

Programme Suggestion, A, 31 

—— Suggestions, More, 

Protected Plug, A (H.T.C.), 88 
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——- the H.T. Battery, 772 

—— Valves and Batteries (Hints and Tips), 415 

Push-Pull Amplifier, 765 


i Quality, A Campaign for, 185 
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Readers’ Novelties, 10, 38, 82, 112, 162, 205, 250, 284 
i 331, 414, 455, 484, 539, 644, 697, 765, 784 
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—— Efficiency, 371 
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—— Difficulty, A, 804 
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—— Transmissions, 712 
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Remedy for Empire Station Delay, 805 
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Repairing Mouldings, 484 
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R.I. H.F. Choke, The, 203 
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Screened Wire, 467 
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Screw-Cutting Ebonite Tube, 205 
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-Wave Hints, Some (Hints and Tips), 813 
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—— -Wave Oscillator (Pat. 261,350), 669 

—— -Wave Receiver (Eddystone), A, 469 
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—— -Wave Transmission (Pat. 242,653), 432 

——— -Wave Transmission Round the Earth, 356 
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Simplifying the Eliminator, 140, 648 
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Stereophonic Reception, 117 
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Summer Wireless (Editorial), 639, 640 
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- Tips), 15 
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Super-Regeneration, 771 
i ahaa Transformers, 21 
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Talking Film System, A New, 645 
Tantalum Rectifiers, 472 
Tapped Anode Resistances, 677 

C. Condenser Modification, 823 
Telephones, Faulty (Hints and Tips), 195 
Telephony, Quiescent (Pat. 252,027), 454 
Television (Editorial), 475, 679 
—— in America, 46, 680 
—— in Sight? Is, 560 
—— Phototelegraphy and, 476 
Tester, Portable, 539 
Testing a Crystal Set (Hints and Tips), 352 
Device, A (Hints and Tips), 321 
—— " Everyman ” Coils (Hints and Tips), 447 
—— for Continuity, 331 
—— Valves, 30 
Test Your Valves, How to, 425 
Thermoelectric Generator, A (Pat. 265,519), 669 
Three-Range Milliammeter, 468 
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Three -Valve Frame Aerial Set, 404 
-— -Valve Receiver, 803 
-Valve Set, Cosmos (Broadcast Receivers), 103 


_ Throttle Control (Hints and Tips), 50 
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—— ,H.F. (Hints and Tips), 170 
—— , Supersonic, 21 

—— , Using Burnt-Out, 744 
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in (Hints and Tips), 815 
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——— -Range Radio Frequency Transformer, 261 

—— -Stage L.F. Amplifier, A (Dissected Diagram), 102 

—— -Station Crystal Set, 246 
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——-Valve Broadcast Receiver, An Efficient, 90 

— -Valve Detector-L.F. Receiver, A (Dissected 
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——-Valve Resistance-Coupled Amplifier, A (Dis- 
sected Diagram), 196 
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“t Universal Three ” Again, The, 506 


Valve Circuits, Mains Supply for (Pat. 261,110), 183 

—— Classification (Hints and Tips), 415 

—— Contact, 484 

—— Data, 526 

—— Filaments in Series, 804 

—— Holder, Compact, 394 

—— Insulation (Hints and Tips), 786 

—— Manufacture, Modern, 406 

—— , The (Editorial), 405 

—— , World's Largest, 743 

—— Vibration, 331 

Valves and Batteries, Protecting (Hints and Tips), 415 

—— and Valve Prices, 575, 7 

for ‘‘ Everyman Four ” Receiver, 152, 308 

for Portables (Hints and Tips), 517 

—— , How to Test, 425 

— ’ Safeguarding the (Hints and Tips), 649 
—— , Testing, 30 

—— We Have Tested, 147, 361, 383, 563 

Variable Condensers, 252 

Vernier Condenser Improvement, 455 

Voltmeter, The New Weston, 123 

Voltmeters (Hints and Tips), 751 
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Wavemeter Absorption, 829 
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-——— 15/230 Metres, G. R.C., 

—— Modification, 205 — 

Wearite Plug and Jack, 823 

Westminster, Wireless at, 232, 258, 324, 387, 424, 457 
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Weston Meter Switch, 768 
Voltmeter, The New, 123 
Wet H.T. Battery, 151, 203, 270 
Wide Range Broadcast Set, 62, 107 
Wilson Eliminator Transformer, 768 
Winding Frame Aerials (Hints and Tips), 650 
Wireless and the Eclipse, 709 
— Engineers in Training, 221 
—— in Schools, 75 
“ Wireless World Five,” Neutralising the, 784 
World Five,” The, 5, 
Wiring Hint, 162, 644 

Procedure (Hints and Tips), 447 
— the “ Everyman Four,” 804 
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Wood Stain and Polish, 284 
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Chandos House, 38- 
Chronicle of Phedup, 43 
Correspondence, 54, 58 
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Extraordinary Affair at Surbiton, 54 


Gloucester Repeater Station, 46 
How the League Has Helped the Listener, 49 


Absorption Circuit, A Multi-Range, 357, 358, 359 

Wavereter, 829, 830, 831 

Accumulator Terminal Pillar and Fuse, 10 

A.C. High Tension Battery Eliminator (Dissected 
Diagram), 753, 787 

Valve, Transformers for New, 177,178 

Adaptor for Small Type Anode Resistances, 112 

A.E.G. Portable Two-Range Voltmeter, 270 

Aerial Insulator of Low Sclf-Capacity and Long 
Leakage Path, 38 

, The Communal, 533 

Aireraft Radio Beacon Inaugurated (Dr. G. Burgess), 
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“ Albatross ” (The Complete Lightship), 25 

Alcantara, The (The Last Word in Maritime Wireless), 
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All-Station Receiver, Two-Range, 717, 718, 719, 720, 
721, 722, 745, 746, 747, 748, 749, 750 

— -Wave “ Four,” 519, 620, 521, 5622, 523, 524, 585, 


697 
“ All-Wood ” Loud-Speakers, 728 
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G 2AK, Mr. C. H. Young, 825 
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G 5IW, Mr. Perey Cox, 224 
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NU 3AHL, Messrs. F. F. Priest and C. B. Knight, 460 
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SMTN, Mr. Goran Kruse, 143 
, Mr. J. Pearce, 198 
Amateurs and the Eclipse (R.S.G.B. Wavemeter), 824 
“ Ambuscade,” H.M.S. (Destroyer Wireless), 527 
American Side, On the (Houlton, Maine), 74 
Television Device (Dr. E. F. W. Alexanderson), 46 
America, Television in, 560 
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. London), 592 
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Brackley, Major G. (An Innovation at Croydon), 292 

British Wireless Dinner Club, The, 424 
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League Handbook, The, 54 
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Listeners’ Committee, The, 41, 45 
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Music Halls, The Problem of the, 53 
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Supports from Empty Film Spools, 162 
Winding, 414 
Colvern Bakelite Coil Former, New, 19 
Commercial Picture Transmission, 510, 511, 612, 513, 
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553, 586 
Set, Two-Station, 246, 247, 248, 249 
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Cutter for Grooving Spacing Strips, 49 
Cutting Thread on Ebonite Tube for “ Everyman’s’ 
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ae THE “LONDON-NEW YORK WIRELESS TELEPHONY SERVICE. 
D =e 4 HE announcement that a ‘Transatlantic limited wavelength band, and the provision of simul- 
telephony Service is about to be started taneous two-way working without interference between 
has been received by the public with some the transmitting and receiving apparatus. ‘The side band 
i: surprise. “It has long been known that system which is employed has aiready been described in 


experiments Were - the pages of this journal, the 
+ a ee a . . . ES : 
Ss yet it interception of the signals being 
was not expected CONTENTS dificult and requiring elaborate 
would so rapidly a an a equipment. It is significant to 
the — ta of perfection erate iw s Be SAE See ee note, moreover, that, except during 
ary fi E eeh service. oa T E T D the first Transatlantic experiments 
ransatlantic telephony . By Prof. E. V. Appleton. from Rugby of nearly a year ago, 
1 afterthought when tas WORLD FIYR eD amateurs have lost sight of the 
great Rugby Station Rew Tames transmissions. 
cedi- ie the layout of the Reapers’ NOVELTIES ... or ney AO eer 
: e original intention CURRENT Topics i eater! Siu ppb ane Teed 
ne entire ‘mast system Tk SET Oe her A A OTS For duplex working- the 
ara phy transmitter, but WN OIPINGS AND: TPS ee. 18 stations at Rugby and Rocky 
ossibi lity E ACAN RADo SHOWMANSHIP I7 Point in the United States 
f hony service might By A. Dinsdale. transmit the outgoing messages, PS 
ye SA i Naw AvpaRitis tl a receiving sets being installed a 
he gear a at the Rugby TRANSMITTERS’ NOTES AND Qvenims 20 Houlton, Maine, and at W ee 
SUPERSONIC TRANSFORMERS, Parr V. 21 ton, near Swindon. It is beliey ed 
~ By N. W. McLachlan. that the system is not strictly 
> aa T PRATS ' We £905 duplex telephony, but that the re- 
disti -wireless ee T A ROD DE AMPLIFICATION |... 27 ceiver is rendered inoperative when 
howe yer, as a commercial By Dr. H. Kréncke. - the transmitter is being modulated. 
ty date: es back to Decem- RAINO ENTION D feck? ee S 29 The effect that the new service 
i eg es | Kaineks: PRoprews = n 2 = 30 will have on business and every- 
lecti ompany, e e ee , vata. day life is likely to be far reach- 
witli a he - Telephone tesesrereesesrsssoereresesr eters es ing, and full credit is due to the 
sees ~ Company of Post Office authorities for the 


y demons trated wireless telephony communication. enterprise Aley have shown in securing for England the 
roadway, ay, New Yc ork City, and their works at first European link of what will probably become an 
e, near Lo don: , he distance was about 3,200 inter-còntinental service with America. 
transmission lasted for over two hours It is to be hoped that the British Broadcasting Cor- 
ect quality y and “without as teas or parasitic poration will avail itself of the telephony link by pro- ‘ 
| sae viding for listeners at an early date a programme . 
ts bé. solved. The handling ‘‘ relayed” from New York as-a means of demonstrating 
1 or ee the use of nee a the success. of the new service. ; 
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THE HEAVISIDE LAYER. ~ 


Experimental Proof of its Existence. 


N two earlier articles } I have outlined a simple method 
of studying fading on broadcasting wavelengths, and 
have also described the theory put forward by 

Mr. Barnett and the writer to account for this pheno- 
This theory is itself based on the well-known 
ionised layer theory of Heaviside and Kennelly, but 
differs from it in certain essential particulars. When the 
theory of fading-was put forward in 1924 it met with 
much opposition, for two reasons. In the first place there 
were many physicists and engineers who completely 
denied the existence of the ionised layer in the upper 
atmosphere. They -felt that there was no difficulty in 
accounting for long-distance transmission round the curva- 
ture of the earth. The line of argument of the opponents 
of the Heaviside layer theory may be put, in somewhat 
cruder language, as follows: By using an earthed trans- 
mitter the waves start off with their ‘‘ feet ’’ on the earth, 
and there seems no reason why they should ever step off it 
again. The waves cling, as it were, to the ground and 
are thus assisted round the protuberance of the earth. 
The chief exponents of this and similar theories have been 
Elihu Thompson, in America, and J. E. Taylor, in 


l The Wireless World, April 21st and August 11th, 1926. 
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England. But such views are in complete disagreement 
with the results of many mathematicians, who find, from 
their calculations, that such guiding by the earth does not 


exist to a sufficient extent to account for long-distance ` 


transmission. 


é 


Reflection at Right Angles. 


But there was another difficulty in connection with the 
acceptance of the theory of short-distance fading. If 


we make the usual assumption that the layer lies above — 
a height of 50 miles we must assume that the layer can - 


¢é 


reflect °’ waves which arrive at its surface almost at 
right angles, since the signal variations which we suppose 
are due to ‘' reflected ’’ waves are detectable at a distance | 
of 30 miles from a broadcasting station. Such “an 
assumption was quite different from the older Heaviside 
layer theory, in which it had been necessary only to 
postulate ‘‘ reflection ’?? from the layer at grazing inci- 


dence, the effect of the layer not being considered 
appreciable at distances of less than 200-300 miles. 

It was thus very desirable to prove as directly. as 
possible the existence of the layer and also the existence_ 
of high-angle deviation of waves by the layer. It will 
be seen that what was required was to prove that waves 


(hy 


Fig. 1.—If the downcoming wave werc entirely absorbed as at (a), maximum results would be obtained by inclining the aerial . 


at right angles to the beam as at (b). 
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- small forward tilt of the 


“Various writers have sug- 


‘tilted loops. 
experiments were therefore 


of tilt of the electric and. 
- magnetic forces therefore led 
Smith-Rose and Barfield to 
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really did arrive at a re- 
ceiver from the atmosphere 
in a downward direction, 
that is to say, in a direction 
inclined to the horizontal. 


gested that the presence of 
such waves might be detected 
by using tilted aerials and 
Very careful 


made by Smith-Rose and 
Barfield to test if stronger 
signals could be obtained by 
tilting an aerial out of the 
vertical or by tilting the axis 
of a coil out of the hori- 
zontal. But.(apart from a 


A x 
EE a 
ors 


electric . force, predicted | 
many-years ago by Zenneck, 
and due to the finite conduc- 
tivity of the earth) no effect 
of the kind sought for was 
experienced even when fad- 
ing’ and directional] errors 
were present. ‘This absence 


“ 


decide, as late as September, `- 
1025," that “‘ experimental evidence « on the existence of 
the Heaviside layer is still lacking.’ 

We can understand the failure of Smith-Rose and 
Barfield to detect downcoming waves by considering what 
happens when a downcoming wave meets the ground. 
Let us consider two examples. In -the first case let us 
assume that the earth is. perfectly absorbing, and in the 


second case perfectly reflecting. We have to consider 


the-effect, in both cases, of a wave arriving at the ground 
in a ‘direction! making an angle ọ with ‘the horizontal. 


_ In the first case the incident wave is totally absorbed at 


the ground, and we have no reflected wave (see Fig. 1). 
In this case we-should get maximum signals by tilting 


` the aerial, which. is normally in the position (a), to the 


~~ what. may’ be the angle of descent of the wave. -` 


inclined position-(2), so that its length is parallel to the 
direction of the electric force of the wave. In such a 
case the angle ¢ would be equal to the angle between the 
vertical and inclined positions of. the aerial, 


` Reflection from. the Earth’s Surface. 


But in the, second case we have to consider also the | 


reflected wave’ from the ground, and it is easy. to show 
that in this’ case the maximum. signal is always obtained 
when the aerial isin the vertical position, no matter 
An 
examination” of” Fig. 2° shows that the horizontal comi- 
ponents” of - the -electric forces of the two waves cancel 


each othér, ‘so that the combined effect of the two waves _ 
We. can thus 


is to produce a vertical. electric force. 


‘xperimental Wireless, September, 1925, 
Ba 7 = ‘ 


Fig. 2.—Due to the reflected wave from the’ 
l a vertical aerial. 
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_ travels direct from transmitter to receiver, 


respectively ‘in a proper system of units. 
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round best results in practice: are obtained with 


understand why Smith-Rose and Barfield were unable to 
obtain any evidence of downcoming waves by the method 
of tilting aerials, for the comparatively high conductivity 
of the ground makes it approximate to a perfect conductor 
for wireless waves. It was thus obvious that quite 
different methods of attack, must be devised for~ such 
cases. 

The methods which were finally used for the deei 
of downcoming waves and for the proof of the existence - 
of the Heaviside layer were developed at Cambridge, and 
were suggested by the fading measurements previously 
described.. It will have been seen from the above dis- 
cussion that what was required was a method of dis- 
tinguishing between waves travelling horizontally and — 
waves arriving in a downward direction at a receiver. 
By directional methods alone Smith-Rose and Barfield 
had been unable to distinguish between them. 


Ratio of Electric and Magnetic Components. 


‘But there is a very real difference between a ground 
wave and an atmospheric wave if we consider the magnetic 
force in the wave as well as the electric force. . For a- 
horizontally travelling ground wave, such as that which. - 
the electric 
fotce is equal to the magnetic force if we measure them. © 
But in ‘the case 
of waves arriving - at an angle. to the: ground from the ` 
atmosphere this is not so. Thé wave coming down from 


the atmosphere, together with the reflected wave from the © 


ground, make a horizontal magnetic force which is larger 
than the, vertical electric force, the ratio of the two being 


4 ` 


The Heaviside Layer. — — j i 
the secant of the angle ¢. Thus, if we can measure the 
ratio of magnetic force to electric force, we can find the 
angle at w hich the waves reach the ground. Also, if it 


can be shown that the magnetic force due to the down- 


coming wave !s greater than the electric force, we have a 
definite proof of the existence of the ionised layer. 

Now, it is possible to compare the ‘electric and magnetic 
‘forces of a wave. If wé use a vertical aerial we can 
measure the vertical electric force, while if a loop aerial 
is used the magnetic force may be measured. Thus, by 
comparing the fading on a loop set with that on an 
aerial set simultaneously, it is possible to make a crucial 
test of the ionised layer theory. But, in making experi- 
ments of this type, we must be quite certain that the two 
sets (loop and antenna) possess the same sensitivity for 


GROUND RAY - 
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Fig. 3.— Drawing cpproximately to scale showing paths of ground and ‘reflected rays between 
The angle of the atmospheric ray is 70 degrees. 


London and Cambridge. 


normal waves. In the Cambridge experiments this was 
done by making measurements during the day-time, w hen 
only the ground ray is present. 

In this way the two amplifiers and detectors were 
adjusted so that the two galvanometers in the two sets 
registered the same ‘deflection. The two sets were 


Bees eetaeetcesee o COO e cere eee OPED e OEE FOREST EOE TSO ES ESO H EUROS DEORE BEES O EDF OS DETTE ES COOH EES “Heads Ootreosenasecesessre Ob 


‘Wireless 
World 


JANUARY 5th, 1927. 


then ready for conducting the fading measurement ` 


tests at night) 


A 


Experimental Results. 4 : 


The first tests that were carried out showed that when’ 
signal variations were present at might: the departure 
of the galvanometer deflection from the mean was greater . 
on the loop set than on the aerial set, thus proving that 
Waves were arriving from the upper atmosphere. But, 
as mentioned above, if we know the ratio of the magnetic 
force to the electric force produced at the ground -by the . 
downcoming waves we can find the angle of descant. 
Now, the departure of the signal intensity from the mean 
on the loop set is a measure ‘of the magnetic force of the 
downcoming wave, while the same quantity measured on 
the acrial set is. a measure of the electric force: To 
find the angle of descent we 
therefore measure the ratio 
of these two’ quantities and 
__ find the angle the. secant of - 

which is equal to the ratio. 

For the case of the London 

signals measured at Cam- 
bridge the ratio of loop fad- 

ing to aerial fading was 
found to vary round about 
| the value 2.9, ` indicating 
that waves were being, re- 
ceived in a direction making 
about 70° with the hori- 
zontal. In the case of the 
signals from Birmingham re- 
ceived at Cambridge the 
average. value of the ratio 
was 1.5, indicating an angle 
of about 50°. These figures 
indicate that the height. of. 
the ionised layer for these 
wavelengths and distances of 
transmission is about 80-100 
kilometres ‘at night. This 
figure is in good agreement 
with the first determination +> 
of the height of the layer 
made on December rth, 

1924, by Mr. Barnett and 
the writer, using an entirely 
different method. In the 
earlier experiments a height of 85 kilometres was ob- 
tained. We may thus draw a diagram (sec Fig. 3), 

approximately to scale, illustrating the paths of the 
ground ray and the main atmospheric ray- in the trans- 
mission of the London (2LO) signals to Cambridge. 
March 7th, 1925. 
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MEASUREMENTS OF SIGNAL FADING. 


The importance of obtaining a complete and accurate knowledge of the behaviour of wireless transmissions į 
under a variety of conditions on both the broadcast band and from 100 metres downwards is sufficiently. : 


obvious nowadays. 


In our next week’s issue will be found an article on signal fading, in which practical : 
details will be given for constructing and calibrating the necessary apparatus for making measurements of fading. 
Typical results will be given of the fading observed on broadcast transmissions. 
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A Receiver Giving 


2 HE Wireless World Five” has two stages of 
radio-frequency amplification, a valve detector, 
and two stages of low-frequency magnification. 

= it is completely: shielded. The receiver may be con- 

sidered as an “‘ Eyeryman’s Four ”’ with an additional 

Stage of high-frequency amplification, but “ The Wire- 

less World Five is not intended to compete with 

this set. Rather is it a receiver for those who require even 

Seater sensitivity and better selectivity than is obtained 

from an < Everyman’s Four’ and for those who are 


forced by circumstances to employ a small aerial. ‘‘ The 
Wireless World Five” will bring in at full. loud- 


Speaker strength, when used with an indoor aerial or a 
frame aerial, all those stations received on an ‘‘ Every- 
man’s Four ”’ with an outdoor aerial. 

© The five-yalve receiver cannot normally be used with a 
full outdoor aerial; the amplification is far too great. 
f There may, of course, be places free from interference 
Where an outdoor aerial could be used successfully on 
© oceasions, but the set was primarily designed to be con- 
nected to an indoor aerial, and its magnification and 
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the Maximum Useful. Range and Selectivity. 
By W. JAMES: 


missions have often been heard when using such an aerial. 
lt may be of interest to state that the set illustrated 
was designed and had been tested during the latter part 
of 1925. The only changes are in details; one of the 
reasons why its construction was not described earlier is 
connected with the screening box: 


The Circuit Used. 


From the illustrations it will be that there are 
three tuning dials, two rheostats, a jack, and a tapping 
switch. The three large dials operate the condensers tun- 
ing the high-frequency stages, and the high-frequency 
amplification is controlled by the upper rheostat, which 
is connected to the filaments of the two high-frequency 
amplifying valves. Low-frequency amplification is ad- 
justable by the tapping switch connected to points on the 
intervalve transformer following the detector. ‘Thus 
there are three tuning controls, two volume controls, a 
master filament rheostat, which is used as an ‘‘ on’’ and 


seen 


on 
‘ off ’’ switch, and a jack connected to the fourth valve. 
Referring to the circuit diagram, Fig. 1, the aerial 1s 


Selectivity were arranged accordingly. American trans- connected to terminals A or A,, and the earth to E; 
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Fig 1.—Connections of receiver: C, 1 mfd.; C;, 0.00005 mfd.; Cə, Ca, Cy, 0.0003 mfd.; Cz, Ca, balancing condensers; Cy, 
0.0002 mfd.; Cy, Cy, 0.0005 mfd.; Cio, 2 mfd.; Ry, 2 megohms; Ry, 0.5 megohm; Ry, 2 ohms ; R,, 30 ohms. 
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Fig. 2.—One of the high-frequency units removed from the copper 
box. The base is of sheet tin. n the left is the balancing con- 
denser mounted on a piece of ebonite, while at the back is the 
H.F. transformer. The valve-holder is screwed to the two brass 
straps which hold the two 1=-mfd. by-pass condensers in position. 
All the wiring shown is done before the unit is placed in the box. 


when the aerial is connected to A, a fixed condenser, C,, 
of 0.00005 mfd. is included in the aerial circuit to im- 
prove selectivity. The aerial circuit is completed through 
the primary winding of the aerial-grid transformer, which 
„is in the first section of the copper box. This transformer 
is tuned by C,, which is also in the first section of the 
box along with the valve, by-pass condensers C, and 
balancing condenser Cz. © ` . 2 


JANUARY 5th, 1927. 
Passing from the anode of the first valve is a wiré 
leading into the centre section of the box to the primary 
winding of the second high-frequency transformers. This 
transformer has a balancing winding connected to C,, and 
a secondary tuned by C,. In this section is ingluded the -` 
second valve, by-pass condensers C, tuning condenser C,, 
and balancing condenser C,. 7 ? 
-From the anode of the second valve passes a wire to.. 
the primary of the third transformer in the third section . 
of the box. In this box is a tuning condenser C,, grid - | 
condenser and leak C,, R,; the detector valve, anode | 
by-pass condenser C,, and condensers C.. The remaining | 
| 
| 


components are not screened, and include the H.F. choke, - 
L.F. transformers, valves, and by-pass condensers. 


Effects of Shielding. 


i j 
The high-frequency stage of the ‘ Everyman’s Four ”. | 
receiver gives an amplification of practically 40, and: the | 
screening provided is of a simple nature, consisting of a 
shect of metal placed between the aerial-grid transformer . 
and its tuning condenser, and the first valve with its - 
transformer. This screening prevents electrostatic coup- 


lings between the two circuits and so enables a good. , 


balance to be obtained which holds over the whole tuning- 
range, . + 


=. & The screening does not make any measurable difference ` 


to the efficiency of the coils. If, now, a further stage of ` 
high-frequency amplification is connected to this receiver. — 
it is found impossible to stabilise the H.F. circuits by 
adjusting the balancing condensers. ‘The receiver. oscil- 
lates violently, due to stray magnetic and eléctrostatic 
couplings, and there appears to be no position for the | 
coils-in which the magnetic coupling of the circuits is 
negligible. a | 

Of course, the ‘receiver can be partially stabilised by’ 
reducing the amplification of the two stages, but this is. 
undesirable, for the selectivity becomes too great, and ~ 
adjustment is difficult. Remembering that the function - 
of.a stabilising condenser is to balance the valve capacity = - 
and that of its wiring, it is not hard to realise that satis- 
factory results will.only be obtained by completely shield- 
ing each stage. 
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Fig. 3.—Details of the three high-frequency transformers. That on the left is the one connecting the second H.F. valve. and the 
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detector; its secondary is tapped for the grid condenser. The centre H.F. transformer couples the first end second H.F. valves : | 


and that on the right is the aerial-grid transformer 
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of the base of the H.F. transformer. 


The two upright pieces are 
id the base is of wood. This is screwed, as ad to the sheet tin, 
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and make the receiver really selective 
without unduly sharpening the tuning. 
The aerial-grid and the detector stages 
are more broadly tuned than the inter- 
mediate stage. T uning is therefore quite 
easy, as the detector circuit can be tuned 
last of all. 


The Detector Stage. 


A further difference between this set 
and ‘‘ Everyman’s Four’’ is that a 
transformer coupling is used between the 
detector and first L.F. valve instead of 
a resistance-condenser coupling. The 
object is to allow adequate filtering of 
the high-frequency currents to be 
effected without impairing the quality- of 

The filter 


This the low-frequency amplifier. 


d epi be examined in conjunction with Figs. 2 and 3. + SA f . ` 
comprises two fixed condensers, C,, Cos 
thi ng is gained by shielding the coils only. The of o.0005 mfd. each and a_ high-frequency choke 
=e > of reasonable size, have to fit closely round connected between the anode of the detector and 
. he oe this increases their resistance and so the primary winding of the tapped low-frequency 
ae eee The result is that it is no easier transformer. As these condensers are shunted 


he local station than when the station is 
ctly by the unscreened coils, since the tuning 
Sp much sharper without the screens. In 
aiolings: between valves, tuning condensers, 
re sti have to be eliminated before the set can 
perly ste bilised. 

eC) sided that complete screen- 
Ty y it is €asy so to arrange 


: n t na not ay is it effective, 
t in es a minimum of re- 
; əd circuits. This 


i out the use of bulky 
eni it can be said that 
a lust: rated, ‘which measures 
Jin. x roin. deep, is re- 


C mp: se © 
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transformers are con- 
aer the same style as 
in te "Everman s Four,” |- 
ossible to use the 
apie results when the 
Bi Baye. an amplification 
Selectivity was good, 
wa tat lite stable over the 
ran e, but the amplifica- 
1 pa noises were ampli- 
in extent as to make re- 
f not impossible. The 
‘the. first stage was, 
cut “dow a by reducing the 
f turns in. the primary wind- 


ases _ i 


across the L.F. transformer, a low ratio instrument 1s 
employed to reduce the tendency to cut down the higher 
audio-frequencies. Resistance R, of o.5 megohm is con- 
nected across the secondary to further level out the ampli- 
fication-frequency curve. In the detector stage a valve 


ner‘ -its selectivity. 
ote ils used in the 
a hard transformer, 
E These 
- A up 8 3 Fig. 5 —(A) Drawing showing the ment of the parts for the first and second 
elect reducing the sections. Fig. 2 is a ph ograph oe the second section 
eS reasonable valu (B) The detector valve stage with its hi; uency transformer. rid condenser 
sh Ree = > and leak, C7, ‘Ri, and a Seated condenser, Cs, are included me s section. 
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METHOD 
MAKING DIVISIONS 


Fig. 6.—Details of the box, which is of No. 24 gauge. 
partitions are soldered into position. 
wood held by screws as shown. 

the screws holding the cover. 


of high magnification factor can be used provided it has 
a low A.C. resistance. The A.C. resistance of a valve 
can be decreased by raising the anode voltage or by giving 
the grid a positive bias. For this reason grid circuit 
rectification was decided on and frequency distortion re- 
duced to a minimum by using low values of grid condenser 
and leak. 

From the combination of Jow -impedance valve, low- 
ratio transformer, and shunt resistance, high and uniform 
amplification is obtained. 


Tapped L.F. Transformer. 


To connect the whole of a tuned transfor mer o. a grid 


rectifier would very seriously reduce the selectivity. Con- 


denser C, is, therefore, connected nearly halfway .down 
the grid coil to maintain selectivity at a reasonable value. 
Amplification is reduced by connecting the grid to a tap 
on the coil instead of to its end, but not to the extent 
which might be expected. 

The transformer connected between the detector and first 


low-frequency amplifyi ing valve has its secondary winding ` 


tapped, and connections are taken to a switch mounted on 
the panel. This is a very convenient means for varying 
the amount of low-frequency amplification, and enibies 


It is of copper, and the two 
Round the inside front edge is a framework of 
Further holes are drilled through the edges to take 


tion as the secondary. 
.+ H.T., near terminal I’, and wind 10 turns of No.. 40 
D.S:C., finishing’ this coil at point P. Commence the 
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one to strike the best balance between the 
amount of high-frequency amplification 
and the amount of low-frequency ampli- 
fication. 
set is required the low-frequency ampli-- 
fier can be switched full on and the 


down. This increases the selectivity by 
reducing valve damping. 


Construction of H.F. Transformers. 


The three secondary windings have 70 
turns of 27/42 silk-covered Litzendraht, 
the ends being terminated at tags as indi- 
cated in Fig. 3. Paxolin tubes 3in. in 
diameter by 341in. Jong are used. It will 
be seen that the end connections of the 
aerial-grid transformer are at the right- 
hand side, whilst those of the other two 
transformers are at the front. 


turn from the filament end of the first 
transformer for the grid connection ; this 
tap is marked GC, Fig. 3, and it is suf- 
ficient to make contact with a few of the 
strands. 
this is to solder a fine wire to the strands 


several times to make a strong joint. 
lach tube has a support comprising 


Noo; Fig. 4, the wooden bases being 
4iin. x din. xdin., and the rods 2iin. 
long x 3in. diameter. ¡The ends of ‘the 
bases are drilled for No. 6 B.A. screws, 
as indicated. 
, Twenty-four pieces of ebonite Lin. 
thick by din. wide are now required as 
spacers, and if possible should be grooved or threaded 
32 per inch. Seven of these should be fitted with No. 
10 B.A. screws and nuts, as indicated. It is advisable 
to countersink deeply on the under side of the spacers 


_ to m@ke quite sure that the heads of the screws will not . 


make contact with the Litzendraht wire. 
Eight of the spacers should be arranged round the 


`- filament end of the aerial-grid coil, Fig. 3, rubber bands 


being used to hold them in position whilst the primary 
winding is being put on. Wind eight turns.of No. 30 


D.S.C. for this coil, terminating the ends at contacts 
A and E. 


For the secon high- frequency transformer, the dentre 


one of. Fig. 3, a double winding of to. turns each of 
No. 40 is required ; both windings are in the same direc- 
Commence the winding at point 


next winding at point NC and wind 1o turns between 
the turns of the primary already wound ; 
coil at the top +H.T. terminal. 

For the third high-frequency transformer a double 
winding of 15 turns each of No. 40 D.S.C. is required. 
These windings are wound in exactly the same- manner 


B14, 


When the full selectivity of the ` 


volume control rheostat R, connected to- 
the high-frequency valves be turned - 


A tap has to be made at the fortieth - 
A convenient means of doing’ 


and to wrap this wire round the cable ~ 


two ebonite rods screwed to a base of | 


terminate this | 


| 
| 
| 
l 
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Baseboard, Paai xIOMin.x in. 2 Fixed condensers, 


Rov edengeseeneses 


Ebonite panel, 24in.x8!yin.x Yin 1 Fixed condenser, 1 mid. (T.C.C.). 5 yards No, 40 D.S.C. wire. 
: Copper Me 16in.x10in. x 714in. "ot No. 24-gauge | 8 lengths Sistoflex, . 2 Fixed condensers, 1 mfd. (T.C.C.). 
: No. 22 tinned sheet. . 1 Fixed condenser, 0.0002 miid., No. 600A, 
$ 3 Variable condensers with micro-dials, 0.0003 2ft. strip brass, '4in., No. 20, (Dubiiier). 
3 mid, (Utility). -- screws, etc., eic. ' 1 Fixed condenser, 0.0005 mfd., No, 600A 
: 1 Jack (Edison Bell). (Dubilier). 
: t, 20 ohms (Barndept). H.F. UNIT. 1 Grid leak, 2 megohms, and holder (Dubilier). 
z 1 Rheostat, 2 ohms (Burndept). ‘, |. 1 Paxolia tube, 3!4in.~3in. (Mic anile and Insu- 1 Valve bolder.. 


I 4-stud switch (Burndept). 
1 Fixed ee Nd. 610 type, 0.0005 mid. 


lators, Ltd.). 


: (Dubilier). 5 yards No. 40 D.8.C. wire. 
: 1 Tapped transformer, f: 7 to 1 (Pye). 1 Neutrovernia (Gambrell), 
-: 1 Transformer, to 1, A-F.3 (Ferranti). 1 Valve holder (Bowyer-Lowe). 
2 Valve holders (Benjamin). 2 Fixed condensers, 1 mid. 
1 Can’t Cross connector, 7 contact. 


5 Ebonite shrouded terminals (Belling and Lec). 


vi 3 Dial indicators (Being and Lee). 1 Paxolin tube, 


as for the second transformer. It should be noticed 
that the two + H.T. terminals. on the second and third 
transformers are connected. 

The primary windings described are suitable for 
valves of 20,000 to 30,000 ohms A.C. resistance; for 
valves having an A.C. resistance of 15,000 to 20,000 
ohms it is necessary to reduce the number of turns, 
winding 8+8 instead of 10+10 and 12+ 12 instead of 
15+15 respectively. For valves of 30,900 to 50,000 


ohms both transformers should have 15+15 turns, the 


aerial-grid transformer having 8 turns in both instances. 


Assembly of the Sections. 


When the transformers are wound the metal bases can 
be prepared. These are of sheet tin measuring g#in. x 
4}in., as indicated.in Fig. 5. -The coils are fixed to the 
base by screws passing through the sheet tin and the 
wooden base of the coils; countersunk headed screws 


should be used: On the right-hand side of the sheet tin: 


‘two 1 mfd. Mansbridge condensers are fixed by means of 
two brass straps, and these straps are ‘drilled at the top 
_ to take screws for the valve-holders. On the left-hand 
side of the second and third bases is mounted a balancing 


_ condenser ; first the balancing condensers are fastened to. 
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Fig. 7.—Rear view of the receiver with the cover removed from the copper box. 


LIST OF PARTS. 
2 mid. 


20 yards Litze1 wire (Ormiston and Sons, 


DETECTOR UNIT. 
3!4in.& 3in, 


-cover to be screwed on with wood screws. 


(T.C.C.). 20 yards Litzen wire. 


Ltd.). | 
AERIAL UNIT. 

1 Paxolin tube, 34zin.x3in. 

20 yards Litzen wire. 

5 yards No. 30 D.S.C, wire. 

1 Neutrovernia (Gambrell). 

1 Valve holder (Bowyer-Lowe). 
(T.C.C.). 


(T.C.C.). 


2 Fixed condensers, 1 mfd. 
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the ebonite bases by means of a bracket, the screw holes 
being well countersunk to make sure that they will not 
make connection with the metal base. Then the ebonite 
bases are fastened to the sheet tin. One of the screws 
passing through the sheet tin and ebonite base has its head 
soldered to the tin. This+is used as a negative L.T. con- 
nection. The ends of the knobs of the balancing con- 
densers project over the edge of the sheet tin base, and 
when the sections are mounted in the screening box pro- 
ject about din. through holes in the cover. 

Details of the copper box are given in Fig. 6, and a 
photograph of the back of the receiver showi ing- the box 
in position, but with the centre H.F. transformer 
removed, appears as Fig. 7. The box is made of. No. 
24 gauge sheet copper and all joints are soldered. On 
the inside of the open face pieces of wood are fitted and 
held by means of countersunk headed screws passing 
through the edges of the-box. This is to enable the 
Two holes are 
provided in the cover for the heads of the knobs of the 
balancing condensers, and a number of holes are drilled 
in the cover and in the metal edges of the box for the 
fixing screws. 

(To be concluded.) 
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removed 


The second H.F. transformer 


from its box to ‘show me suntne:¢ condenser. 
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A Section Devoted to New Ideas and Practical Devices. 


INSPECTION LAMP. 

When wiring up a complicated re. 
ceiver which may call for frequent in- 
spection of the interior in the experi- 
mental stage, it is a good plan to 
screw to the baseboard a small screw 
batten holder, the terminals of which 
are permanently connected across the 
L.T. supply. A flash lamp bulb of 
suitable voltage may then be screwed 
into the holder wherever it is neces- 


sary to examine the interior of the set. 
—H. C. B. 
o0o00 
ACCUMULATOR FUSE. . 
To safeguard the accumulator 
from accidental short circuits in the 
apparatus to which it 1s connected, a 


fuse may be fitted to the accumulator 


itself, as indicated in the diagram. 
One of the terminal tops is. re- 
moved and replaced by a short 
ebonite pillar, drilled and tapped to 
fit the accumulator terminal at one 
end and to take a short length of 
screwed rod at the other. The ter- 


Accumulator terminal pillar and fuse. 


minal top is refitted as shown after 
clamping the fuse wire under a round 
lock-nut at the top of the pillar.— 
G. M. 


o0o00°0 


SIMPLE SWITCHING DEVICE. 
The essentials of a choke-coupled 
amplifier are shown in circuit (a) in 


the diagram. In order to cut out the 


_ second valve it is necessary only to 


plug in a short-circuiting link between 
the grid and anode socket of the 
second valve holder, thus converting 
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Switch device for choke-coupled amplifier. 


the choke and coupling condenser into 
a filter feed circuit. 

As valves designed for choke 
coupling are generally unsuitable for 
loud-speaker work, the scheme is only 
recommended when telephones are to 
be used instead of a loud-speaker.— 


HMT 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interesi 
for inclusion in this section. A dull 
emitter receiving valve will be despatched 
to every reader whose idea is accepted 
for publication. 
Letiers should be addressed to the Editor, “ Wire- 


less World and Radio Review,” Dorset House, 
Tudor St., London, E.C.4, and marked“ Ideas.” 


FIXING A CONDENSER DIAL. 

The knob and dial of a variable 
condenser are frequently secured: to a ` 
threaded spindle with a shallow lock- | 
nut. Even with a special spanner it 
is often difficult to tighten this nut 
satisfactorily, - 

A length of No. 18 S.W.G. imed 
wire about equal to the diameter of 
the dial is straightened and a loop 
formed at one end to slip over the 
condenser spindle. Before fitting the 
dial the lock-nut is tightened down 


‘ on to the single turn of wire, and the 


dial is then screwed down to the 
lock-nut. By pulling on the wire 
projecting from the edge of the dial 
the single turn of wire may be re- 
moved, thus leaving the dial firmly 
locked to the spindle. —QO. K. W. 
e000 i 
BASEBOARD IMPROVEMENT. 
In the design of many receivers re- 
cently described in The Wireless 
World there has been a marked ten- 


— 
BATTENS 


V4 SPACES 


` Bullt-up baseboard for use with compo- - 

nents fixed on both sides. 
dency to fix certain components such 
as Mansbridge condensers to the 
underside of the baseboard, wires 
being led through holes in ‘the base- 
board to high- frequency, sompen 
above. 

Much time snd ouble in wiring 
are saved if the baseboard is built 
up of parallel strips as shown in the 
diagram, as this obviates the neces- 
sity of drilling the- base for wiring. 
—T. A. B. ` 
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News of the Week 


NOTHING DOING. 


The Southend Borough Council has 
refused to allow wireless listeners to run 
aerials over public roads. 

oooo°o 
~ - A GLOOMY YULE. . 


In Christmas week two Aberdeen 
residents, William Diack and William 
Brown, were each fined £2 by Sheriff 
Laing for having installed and operated a 
two-valve wireless receiver without a 


licence. 
o0o0°o 


A WORD FOR THE SCHOOLBOY. 


Apparently lured by the smart phrase 
“Schoolboy howler,’ our daily Press is 
suggesting that the prevalence of oscil- 
lation is due to the clumey handling of 
wireless receivers by boys at home on 
holiday. As a matter of fact, most 
schoolboys are more familiar with the 
correct control of a wireless set- than 
many of their elders. 
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ARE THEY LICENSED? 

The latest mystery disease is described 
as radio rabiës.” Sufferers, we are 
told, imagine that they are human 
receiving sets. 


AA 


D.F. SET FOR A LIGHTHOUSE. 

The Board of Trade has suggested the 
installation of wireless direction finding 
apparatus on the Spurn Lighthouse at the 
mouth of the Humber. 

cooo 
LICENCES FOR THE BLIND. 

The Ministry of Health has issued a 
circular to county and county 
councils drawing attention to the Wire- 
less Telegraphy (Blind Persons Facilities) 
Act, 1926, and intimating that it is hoped 
that councils will do all in their power 
to facilitate the working of the Act by 
the prompt issue of certificates to appli- 
cants who are registered as blind persons 
in their area. 


borough 
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in Brief Review. 


EIFFEL TOWER WIRELESS TRAGEDY. 

Two days before Christmas a wireless 
operator named Lavaud was accidentally 
electrocuted at the Eiffel Tower station 
in Paris. 


{ { { j 


CHINA BUILDS HER OWN STATION, 


A wireless station has just been com 
pleted at Pehchikoh, Nanking, the 


capital of Kiang-su province, China. All 


the equipment at the station is of Chinese 
make, says Hngineering, with the 
tion of the generator, which has been 
imported from America. 


excep 
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TRANSATLANTIC TELEPHONY 
SERVICE. 

The Postmaster-General announces that, 
in view of the satisfactory progress being 
made in the experimental development 
of transatlantic telephony, it is 
to open a preliminary public service with 
the New York telephone area early this 


hoped 


THE NEW TRANSATLANTIC TELEPHONY SERVICE. 
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The control board at the Hillmorton station near Rugby. The telephony 
transmitter is installed at one end of the apparatus room which houses the telegraphy transmission equipment, 


Peril Google 


“ Airways, | 


72 


month. The charge will be £15 for a 
conversation of three minutes, and each 
additional minute above the first three 
will be charged at £5. 

This interesting announcement, which 
was hardly expected at such an early 
stage, is commented upon in this week’s 
Editorial. | ? 

0000 
THIS YEAR'S WIRELESS EXHIBITION, 

The Radio Manufacturers’ Association 
announces that the next All-British Wire- 
less Exhibition will be held at Olympia 
between September 21st and October 2nd, 
i927. 

ooco 
LIFE ON THE OCEAN WAVE. 

Naval wireless men at sea will hardly 
relish the announcement that no further 
applications for tranefer to the Royal 
Naval shore wireless service can be enter- 
tained at present. Apparently there is 
a long waiting list! 


ooo o 
MOSCOW TO TELL THE WORLD, 
According to M. Smirnov, People’s 


Commissar for Posts and Telegraphs of 
the Soviet Union, who has just paid a 
visit to London, a broadcasting station of 
50 kilowatts will shortly be completed 
in Moscow. It ıs hoped that the new 
station will have an effective range of 
2,000 miles. 


0000 


WIRELESS ON INDIA AIR ROUTE. 


In connection with the establishment 
of the new air line to India by Imperial 
Ltd., a chain of wireless 
stations will shortly be inaugurated so 
that aeroplanes in flight can remain in 
constant communication with the ground. 
When completed the chain will comprise 
stations from Egypt to India at Helio- 
pos Ismailia, Gaza, Rutbah Wells, 

amadi, Baghdad, Shiabah (Basra), 
Bushire, Bandar Abbas, Charbar, and 
Karachi. 

eo000 


BROADCASTING BY THE LEAGUE OF 
NATIONS ? 

An international broadcasting station 
of high power, controlled by the. League 
of Nations, is a project now under con- 
sideration by the League Council. While 
the technical difficulties of such a scheme 
are easily surmountable, the question of 
money is sufficiently formidable. © Who 
would form the subscribers? 

| cooo 


WHAT RUGBY HAS ACCOMPLISHED. 
An account of the successful activities 
of the Rugby wireless station since it 
began operating is given in the second 
report of the Wireless Telegraphy Com-. 
mission, published by His Majesty’s 
Stationery Office. The Commission was 
appointed in 1920 to decide upon the 
wireless plant most suitable for the execu- 
tion of the Imperial wireless scheme. 
In Australia, South Africa, and India, 
says the report, work is well advanced 
“on the stations corresponding with that 
at Rugby. With regard to the Rugby 
station, the telegraphy installation has so 
far only been worked on the eight-mast 
aerial and with about two-thirds power. 
Even so the signals have been heard all 
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over the globe. Experiments will 
shortly be made to determine the possi- 
bility of the simultaneous operation of 
both the main.telegraph transmitter and 
the Transatlantic telephony transmitter. 

Future plans include the installation of 
a short-wave plant and a medium-wave 
plant utilising the existing masts for sup- 
porting the additional aerials. > The 
development of this multi-way working 
of the Rugby station can, the report 
says, bo confidently left in the hands of 
the Post Office wireless engineers. 


cooo 
UP-TO-DATE JAPAN. 

A new wireless station securing direct 
communication betwcen Japan 
Western Europe and utilising a power 
between 550 and 600 kilowatts is to be 
erected in Japan by a German firm to the 
order of the Japanese Wireless Tèlegraph 
Company, according to a message from 
the U.S. Department of Commerce. 


There will be eight separate braced steel 


towers, each about 820 feet high. 
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FORTHCOMING EVENTS. 
WEDNESDAY, JANUARY 5th. 


Muswell Will and District Radio Society. 
—At 8 p.m. At Tollington Park School, 
Tetherdown. Informal evening. 

Barnsley and District Wireless Associa- 
tion.—At 8 pm. At 22, Market Street. 
Comparison of Loud- speakers. 

Edinburgh ke pand Radio Society.—At 
8 pm. At George Street. Business 
Meeting, jollowea by Demonstration, 

Tottenham Wireless Society.—At 8 pm. 
At 10, Bruce Grove, N.17. Monthly 
Business Meeting followed by talk and 
discussion, 


THURSDAY, JANUARY 6th. 


Golders Green and Hendon Radio Society. 
—At 8 pm. At the Club House, Willi- 
field Way. Annual General Meeting. 
Lantern Lecture by Mr. Reeves. 

Stretford and District ladio Society.—At 
the Café Imperial, Lecture, “ 
Calling,” by Mr. H. Bailey. 


FRIDAY, JANUARY 7th. 


Leeds Radio Society —At 8 pm. At 
Collinson's Café, Wellington Street. 
Lecture, ** Valve Manufacture,” by the 
Mullard Wireless Service Co.. Ltd 
Sheficld and District Wireless Socicty.— 
Evening of Experimental Work. 

Bristol and District Radio Society.—At 
7.30 p.m. In the Physics Lecture 
Theatre, Bristol University. Lecture and 
Demonstration on the R.C. Threesome, 
by Edison Swan Electric Co., Ltd. 


. = . 
. . 
Sevwnec ees nesess serene a esse sseoes esse resa.s Poosossecosoesaopvecossceessoosose > Same 


EXHIBITION OF PHYSICAL AND 
| OPTICAL SOCIETIES. 


The seventeenth annual exhibition of 
the Physical Society and the Optical 
Society opened yesterday (Tuesday) at 
the Imperial College of Science. and 
Technology, Imperial Institute, South 
Kensington, The exhibition will be 
open to-day and to-morrow in the after- 


` noon from 3 to 6 p.m. and in the even- 


ing from 7 to 10 p.m. The general public 
will be admitted without tickets to- 
morrow, when a feature of the exhibition 
will be a lecture at 8 p.m. by Mr. J. L. 
Baird on ‘‘ Television.’’ About 70 firms 
are exhibiting scientific apparatus, and in 


addition there is a group of non-commer- . 


cial exhibits by Fellows of the societies 
and others, including demonstrations of 
famous historical experiments in physics, 
recent research, and effective lecture 
experiments. 


and ° 
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Hackney Radio Week. 


Under the auspices of the Hackney and 
District Radio Society a “ Hackney 
Radio Week” will open on Monday 
next, January lOth, at the Electricity 
Demonstration Halls, 18-24, Lower 
Clapton Road, E.5, continuing until the 
15th. A comprehensive range of 
apparatus constructed by members of the 
Society will be on view, and B.B.C. pro-- 
grammes will be 
speakers. It is hoped that the ‘‘ Radio 
Week ’’ will result in an extended popu- 
larity for broadcasting and_ wireless 
generally in the large area covered by 
the SUORIN 

o000 


Current from A.C. Mains. 


‘“The Maintenance of a Receiver kom 
A.C. Mains ’’ was the title of a lecture 
given on December 17th by Mr. C.. H. 
Handford, of Cardiff University, who was 
recently made a Life Member of the 
Society. Mr, Handford outlined the 
various methods in use for supplying 
both. filaments and plates, and expressed 
the opinion that the only satisfactory 
solution at the moment of the filament 
supply for H.F. and Detector valves, is 
the “ Trickle Charger.” Mr. Handford 
also showed how the double wave, or, as 
he preferred to call it, 2-phase system 
of rectification, required less smoothing 
owing to the doubled frequency of the 
rectified current, and proceeded to out- 
line a scheme which he is using of get- 
ting 3- or 6-phase currents from a 2- or 
3-phase A.C. supply. The lecture was 
illustrated throughout by a splendid 
series of lantern slides. p 


oo0o00ọ0 


On the Subject of Sound. 


A lecture of .considerable interest was 
given at the last meeting of the Totten- 
by Mr. J. F. 
Stanley, B.Sc., A.C.G.I., who took for 
his subject, “ The Acoustics of a Room 
and its Effect on. a Loud-speaker.’’ It 
was noted that for several years past the 
Society has heard lectures on all sorts 
of subjects dealing with sound-producing 
apparatus, - yet, until this occasion, . a 
been given dealing 
with Sound itself. The factors govern- 
ing clear speech and good quality music 
were first discussed and investigated. 
Arising out of this came the questions 
of the absorbing properties of a 
room, its shape, liability to pro- 
duce echo and the possibility of stand- 
ing waves being produced. 
Mr. Stanley passed to a discussion on the 
studios and 
‘remarks about the various halls used for 
outside broadcasts. 
was concluded with a discussion on 
orchestras and bands for. broadcasting 
purposes. 
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i ING that the circuit arrangement is a good 
and the layout of the components has been 
poly considered, then the value of a receiving 
ses ed by the appearance of its wiring. ‘The per- 
Bora set is more easily marred by carelessness 
| dering than by the use of inferior components, yet 
rare are the receiving sets in which the soldering is 
wel iL eaa out. — 
ring is regarded as such a simple job that few 
e trouble to acquaint themselves with details of 
proce SS. There are, however, a few practical hints 
SON to despise. 
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a Solders. 
d tin will run together to form solder in almost 
rtion, the properties of the resulting alloy de- 
or a somewhat critical relationship in the 
ties the two metals: Much of the solder on the 
t, especially that which finds its w ay into the hands 
e home constructor, is of uncertain composition. 
A li solders contain too much lead, while on the 
sand ‘the amateur may be induced to buy certain 
than ti oint solders which contain as a rule other 
‘in i and lead. om 
eS: produced by melting eiker 1 part 
Y 2 parts of tin. It is fairly bright when 
“as vers exhibits a cracking noise when bent. 
es 2 parts of lead are alloyed with r part 
Tt is the soft solder that is used in instrument 
for it it has the lower melting point, flows easily 
lean surface and makes a sufficiently strong joint. 
yee does not run well with an only moderately 
a Large i iron 1s ea to carry the necessary 


r 
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Some Practical Soldering Hints for the Home Constructor. 


Solder should be purchased in the form of thin sticks. 
Thick sticks of solder take too much heat from the iron 
before the solder melts, and it is advisable to hammer 
out thé end of a thick piece of solder to prevent the 
conducting away of heat to a large mass of metal before 
a sufficiently high temperature is obtained and the melting 
point reached. 


Soldering Bits. 


Except where the components of a set are well spaced 
out on a baseboard, it will be found advisable to possess 
at least a couple of irons. A large one with a copper 
head some 2}in. to 3in. in length, and. about gin. square, 
or #in. round section can be used for all easily accessible 


joints. For wiring switch contacts and getting behind 
other wiring, smaller irons are essential. The hatchet 


type, where the head is at right angles to its support, is 
venerally more useful than the straight type in very small 
irons. The head should measure 1in. to rin. in length 
by about Zin. square, tapering to the point. 

The iron is best heated by a gas flame. Special gas 
heating stoves are obtainable, though for home use there 
is little better than a small gas ring: The stove should 
be within reach of the work so that a lead when in posi- 
tion can be held with the left hand and the iron lifted 
from the stove and applied to the joint. It is advisable 


to provide an asbestos card about one foot square to pre- 


vent the stove and hot globules of solder from burning the 
surface of the bench. ‘The iron should never be allowed 
to become red-hot, and the temperature of a small iron 
is best regulated by using only a very smal] flame. The 
heating effect of a gas flame is much greater at the top, 
and while a small iron may actually rest on the gas ring 
over the jets so that the heat is slowly applied to prevent 
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the iron, unless the copper 
being chemically clean. For 


to be deprecated. 
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The Set Builder—Soldering. . 
a rapid temperature rise, large irons are best supported 
by'an improvised wire rack. 

For. emergency work a small spirit stove is useful, 
though will be found to be very slow when much soldir- 
ing is to be done. 

The heating of an iron in a coal fire vill: as a rule, be 
found troublesome. It is very difficult to regulate the 
temperature, sulphurous vapour corrodes the face of the 
copper head, 
operator. 

An electrically Teated iron is ; well worth using when 
electric supply is available, and should consume about 
150 watts. Some five to ten minutes are taken after 
switching on the current before the necessary temperature 
is reached, though on small work such as instrument 
wiring an electric iron can be used continuously without 
heing set aside to recuperate. An electrie iron rarely be- 
comes overheated or ‘‘ burnt,” and does not cool off in 
use. After prolonged use, however, the heater clement 
may cease to develop sufficient heat. 


- Cleaning the Iron. 


Even a very thin film of oxide on the face of the iron 
will normally prevent the transference of sufficient heat 
to melt soft solder. Once melted, the solder will run off 
is What might be described as 
the solder to cling to the 
face of the iron it is necessary for the tin to practically 
alloy with a surface film of the copper, and the presence 
of oxide, sulphide or burnt organic matter will prevent 
the metal running into close enough contact. The sur- 
face oxide, ete., will be removed by treatment „with 
ammonium chloride (sal ammoniac). The tinning pro- 
cess is therefore simplified by rubbing the hot iron on a 
block of sal ammoniac. As an alternative the iron may 
be lightly dipped for a second into a solution of zinc 
chloride, which will not only clean the iron, but the zinc 
chloride while fusing on the hot surface will act as a 
flux for bringing about a combination between the metals. 

The old process of working together resin and solder 
on a piece of tinned metal in order to ‘‘ tin”? the iron is 
Too much heat will be taken from a 
small iron, and although the fused resin assists the com- 
bination of the solder with the face of the iron, resin is 
not effective in destroving a deposit of dirt in the same 
way as zine chloride. 


3efore attempting to tin an iron the faces must TE 


filed bright and free, from ‘‘ pits.” It is not enough to 
clean up one working face only, and the four sides form- 
ing the point should be made bright with a clean file. 
A file should be sct aside and used solely for cleaning the 
iron, for solder will fill the grooves of the file, while a 
file which has been used for ebonite will leave a thin 
film on the face of the iron and increase the difficulties 
of tinning. The iron should be heated after filing, then 
again very quickly brightened up and dipped for a 
brief interval in, the zine chloride solution.  Tinning 
will then be found quite easy and the solder will flow 
freely over the entire point of the tron. Sal ammoniac 
as a saturated solution or a block of this salt may be used 
for cleaning the iron eneh time it is removed from the 
flame. 
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In general soldering work, such as the joining together 


and the iron is out of easy reach of the . 


- over a wide area around the joint. 


‘scraping or filing. 
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of large surfaces. of copper, brass, zinc, iron or tin plate, 


zine chloride solution (killed spirit) is commonly useil. 


It is prepared by dissolving zinc in commercial hydro- 
chloric acid (spirits of salts) undiluted. The acid should 
be poured into a small earthenware jar to allow of easy 


escape for the hydrogen which is rapidly evolved, while | 


a glass jar is apt to crack owing to the temperature rise. 
Zinc must continue to be added until no more will dis- 
solve and the effery escence ceases. 


i 
Fluxes. 3 


This solution is corrosive and should not be allowed 
to come into contact with the hands and clothing, whilst 


under no circumstances must it be applied to the surfaces - 


of a joint to facilitate the soldering of connections. Al- 
though when used as a flux one is not troubled with 
soldering difficulties owing to dirty surfaces, the vapour 
which is evolved when zinc chloride is heated disperses 
- Being deliquescent, it 
remains moist, and possessing acid properties complete! - 
breaks down the insulation. 


A number of liquid fluxes are obtainable, some of 


which are claimed to be non-corrosive, and although very - 


useful for cleaning the iron, must not be applied -to 


instrument wiring 
There are several soldering pastes in general use, of 
which ‘6 Fluxite ’’ is. perhaps. the best known. It should 
be very sparingly applied as it spreads when heated, and 
although practically non-corrosive, does not possess good 
insulating properties. Surplus paste can be removed 
with methylated spirits applied with a small soft brush, 
though it is a better plan to lay a small piece of white 
blotting paper alongside the joint, passing the. wire 
through the paper, if necessary, so that any excess of 
flux is absorbed at the time of making the joint. 
Resin-cored solder is the 
flux right over the surface of the joint and without leav- 
ing an excess. 
merest trace of “ Fluxite ”’ 
flow without previously 


the solder will be found to 
Prepare the surfaces by 


Many instrument tags, instead of being eupplied al- 
ready tinned, will be found to be‘ nickel- plated. Solder 
does not take: well on nickel-plating and the surfaces 
should be made bright with a fine file and tinned before 
the components are “finally ‘assembled. 


Soldering Paste. 


Soldering pastes are often recommended, and can be 
used provided that just the requisite amount of paste is 
applied and the joint to be soldered is not too close to 
other surfaces on to which the fluid can splutter or con- 
dense, as acid fumes are usually evolved. The advan- 
tages of soldering paste are that the flux will remain in 
position on the joint, a surplus of solder or flux can 
he avoided, whilst the solder, being very finely divided, 
is very much more readily melted and runs spontaneously. 

A requisite amount of solder should be left on the job, 
subsequently applying the iron, if necessary, after the 
joint is once made, so that the solder takes the form of 
a small bright globule. 1 F. H. H. 
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A Section Mainly for the New Reader., 


EXPERIMENTS WITH THE 
SUPERHETERODYNE. - 


: The difference between the opera- . 


tion of a superheterodyne and. the 
more conventional type of receiver is 
so considerable that the amateur con- 
structor, although quite at home with 
ordinary apparatus, is apt to find him- 


self in difficulties when- called upon 


to make preliminary adjustments. to a 
set in which three different frequencies 
(i.c., fundamental H.F., inter- 
mediate, and audio) are being dealt 
‘with. In approaching this, as well as 


many other wireless problems, the be- . 


ginner is advised- ‘‘to make haste 
slowly,’’ and it is a good plan to set 


up a preliminary experimental circuit © 


with a total of four valves, on the gen- 
eral lines of that shown in Fig. 1, 
using the components which will later 
form part of the complete superhetero- 
dyne receiver., The oscillator valve 
has been omitted to avoid complica- 
tion. Its connections may follow any 
standard design, preferably that to be 
adopted in the final set. 
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Fig. 1.—An experimental! superheterodyne. 


As a single stage of I.F. amplifica- 
tion only is suggested, a fairly strong 
incoming signal will be necessary, and 


it is recommended that an open aerial- 


should be used in conjunction with the 
standard form of ‘‘ untuned aerial ’’ 
coupling transformer. The first valve 
operates as a Lat frequency detector ; 
impulses from the oscillator are 
usually fed into the tuned portion of 
its grid circuit rather than in the man- 
ner shown. This valve is coupled to 
the succeeding one (the I.T. amplifier) 
by means of an input transformer 
tuned to the same frequency as that 
which passes oscillations to the grid 


circuit of the third valve, which oper- - 


ates as the second detector. 

It may be stated with some confi- 
dence that it is possible to gain a 
better insight into the working of the 
superheterodyne by manipulation of a 
simple set of this description than by 
embarking direct on the construction 
and operation of an elaborate instru- 
ment with two or more intermediate 
frequency amplifiers. 


= with it. 


It is recommended that provision 
should be made for a variable coup- 
ling between the aerial and closed cir- 
cuits, either. by moving the coils in 
relation to each other, or by altering 
the number of turns-in the primary 
winding, as it has been found, in prac- 
tice, highly desirable to have some 
control over the amplitude of signal 
voltages applied to the first grid cir- 
cuit when making Peer experi- 
ments. 

In the circuit Hareik the input 
transformer secondary is shunted by a 
fixed condenser; this coupling may 
therefore be considered as more 
sharply tuned than that following it, 
which is adjusted to resonance by the 
inductance of its windings in conjunc- 
tion with their own self-capacity.. In 
this, conventional practice has been 
followed ; it should be added, how- ` 


„ever, that there is a distinct tendency 


nowadays to use similar transformers 
in each stage, thus distributing the 
overall selectivity equally between the 


various couplings. 
0000 


LOUD-SPEAKERS IN SERIES. _— 

When connecting up two or more 
loud-speakers in different rooms of 
a house, the arrangement suggested in 
Fig. 2 has several advantages, . 
notably that the wiring need have’ 
very little self-capacity associated 
This difficulty may be over- 
come, when using the more conven- 
tional circuit with two leads, by | 
spacing -the separate conductors, but 
the amateur wire-man will find it 
much easier to do the work neatly 


when a single wire only is to be 


installed. 
The: method of connection will be 


“recognised as an elaboration of that 


which has been recommended from 


16 


time to time.in the pages of this 
journal as being particularly suitable 
when a loud-speaker is to be oper- 
ated at a considerable distance from 
the receiving apparatus. An L.F. 
choke is inserted in series with the 
anode of the output valve; audio- 
frequency voltages set up across it 
are applied to the loud-speakers 
through a large blocking condenser, 
which should have a capacity of 
about 1 mfd. An “earth return ’ 
from the distant point completes the 
circuit; it is therefore essential that 
the negative side of the H.T. battery 
should be earthed at the receiver end 


Wireless 
World 


Fig. 2.—Wiring the house for loud- 
speakers, 


DISSECTED DIAGRAMS. 
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—in practice it almost inv ariably As, 
except in frame-aerial sets. '-. `- 

It is suggested that a switch should 
be connected across each loud-speaker 
in order that those not required may 
be short-circuited. If preferred, this 
switch may be replaced by a jack, 


which should be arranged to com- / 
plete the circuit when the plug is 


withdrawn, as the loud-speakers are 
in series. 
a protective covering and a base 
for screwing to the skirting board of 
a room are now available commer 
cially. Being of small size they are 
quite inconspicuous. 


Point- =tozpoint Tests in Theory and Practice. 
No. 54.— A Single-valve ‘‘Hartley’’ Receiver. 


The present series of diagrams is iniended to show simple methods of locating faults in typical wireless 
receivers. Failing a sensitive galvanometer, it is suggested that a pair of telephones witha small dry 


battery should be used as an indicating device. 


These tests will show not only actual faults, but wilt 


reveal the small leakages which are so often responsible for poor reception and flat tuning. Batteries 


Continuity of the tuning coil as a whole 
is tested between a and a, and of the 
centre-tapped connection between b and 
6. The insulation of the aerial series 
condenser may be ascertained by a direct 
test, but the coil should be disconnected 
before testing the parallel condenser. 
Insulation of the grid condenser is shown 
between c and c. 


should be disconnected before testing. 


010101010101010 


The grid leak is tested between a and a, 
and the insulation of the grid circuit as 
a whole between 6 and b, with leak 
removed and tuning coil disconnected. 
If the valve is of a type which shows no 
visible glow, its filament may be tested 
between c and c, or the whole L.T. 
circuit, including filament, by applying 
a test across the L.T. terminals. 


ololelelelelele 


The continuity of the anode circuit as 

whole is tested between a and a (wit 
phones in position. or their terminals 
short-circuited), and its insulation in» 
cluding that of the reaction condenser, 
which should be good, between b and b, 
“Insulation of the by-pass condenser is 


shown between c and c. Several other’ 
continuity tests may be applied if necessary. 
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Suitable jacks fitted with . 


(wy. a B. POPENCE, manager 
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AMERICAN RADIO SHOWMANSHIP. 
Entertainment Methods of American Station Directors. 


of Station 

WJZ, describes . broadcasting as ‘‘ a’ performance 

given in a super-theatre before an audience that 
runs into millions and even tens of millions, including 
rich and poor, urban and rural, native and foreign born, 
aristocratic and plebeian—a universal gathering, indeed.” 
Having thus quoted the man responsible for the pro- 
grammes of America’s greatest and most powerful station, 
let us enquire into his methods of showmanship. 

Broadly speaking, radio broadcasting is a continuous 
performance, with ever-changing features. In marked 
contrast with the stage impressario who presents but one 
show a season, the radio impressario must put on a success- 
ful presentation every day, day after day, with all the 
necessary rehearsals and repetitions so essential for its 


- polished performance. 


To hold his vast and varied audience, the programme 
director must provide endless variety. He must 
studiously avoid duplication and the commonplace, for, 
unlike the theatrical audience, the radio audience remains 


` virtually the same day after day. 


~ studio. 


/ 


The director of a radio programme must cater for the 
wide range of likes of a heterogeneous public, whilst care- 
fully avoiding, or attempting to avoid, an equally wide 
range of dislikes. The programmes must be built up 
with some regard.to sustained interest. ' Radio showman- 
ship is necessary in the selection, arrangement, and ren- 
dition of programme features, so that they gradually 
work up to a climax, and then taper off until ms closing- 
down time. 


Pick-up Wires and their Rich Harvest. 


Fortunately, the radio programme manager is not 
limited to what he can bring before the microphone in the 


tion to go after whatever features are being presented to 
visible audiences, and, by means of microphones and pick- 
up wires, to bring those same features to an invisible 
audience as well. 

Thus, in the case of WJZ, whose 50 kW. transmitter 
is situated at Bound Brook, New Jersey, some thirty-five 
miles from New York City, the main studio is in the heart 
of New York’s theatre district. There are also pick-up 
wires to many ‘hotels, clubs, churches, parks and other 


places where good features are waiting to be picked up at 


the discretion/of the programme director. 

Furthermore, WJZ is linked up by direct wire with 
WRC in Washington, WBZ in Springfield, Mass., as well 
as a studio in Boston, and with WGY in Schenectady, 


_ With the, latter station’s pick-up system extending the 


whole length of New York State to Buffalo, and including 
all the large cities. 

Outside features play a most important part in the 
present- -day radio programme in America. To illustrate, 


„ìt is of interest to note that during the year 1925 there 
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In America particularly he is usually in a posi- , 


were 2,218 outside events on the programme of WJZ, - 


occupying a space of 2,290 hours, as against 4,348 ®side 
events occupying a space of 1,750 hours. 

It is significant that, although there were not as many 
events from outside, yet the outside events filled in more 
programme time, being more in the nature of orchestra 
and band concerts, as well as banquets and public 
gatherings. | 

Music, of course, predominates in overwhelming propor- 
tions so far as the usual broadcasting programme is con- 
cerned. So far as musical features are concerned, or- 
chestras lead by a comfortable margin. During 1925 


‘station WJZ presented a total of 1,347 orchestra pro- 


grammes, as against 77 band programmes. There were 


806 talks, but, considered as time expended, they account 


for quite a small period only. 

There were 285 concerts and 328 piano recitals. Turn- 
ing to vocal items there were 365 soprano recitals, 169 
tenors, 89 contraltos, 167 baritones, and 18 bassos. Of 
choirs, glee clubs, and singing groups there were 129, and 
organ recitals figured to the extent of 47; violin recitals, 
159; ‘cello recitals, 19; harp recitals, 8. Additional 


figures could be given, for the programme director records | 


every event just as carefully as. the mariner logs every 
variation in the weather. However, the foregoing will 
suffice to give the reader a general idea as to the structure 
of the present-day high-class American programme. 


‘Only. Aural Results Count. 


The basis of broadcasting is the transmission of sound 
through an intangible medium—the ether. Some day we 
shall “undoubtedly be able to broadcast vision also, and 
thus balance and complete the effect, greatly enhancing 
the entertainment value of the service. 

“But that is in the future. 


primarily and even exclusively in ear impressions. * Ap- 
pearances mean nothing in broadcasting. The artists are 
just as invisible to the audience as the audience is to 
them. : 

‘This situation has produced some ain results, not 


only in America, but in every other country which has 


taken up.broadcasting. Musicians‘ who have failed, for 
one reason or another, to gain proper recognition on con- 
cert platform and theatrical stage, have scored the most 
astonishing successes in broadcasting, where their musical 
ability and achievement have been judged by an paral 


‘audience purely on a musical basis. 


Singers whose voices łacked the necessary power- to 

get across ° in the concert hall or theatre have come 

into their own before the microphone, where electrical 

amplification builds up the sound volume ‘to any intensity 

required, thus relieving the vocalist of the added strain. 
Then,. too, there is the informality of a performance | 

before the microphone. - Astudio, particularly in America, 

j | . 
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To-day we can only broad- 
cast sound; hence the programme director is interested 
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American Radio Showmanship.— 

greatly resembles a drawing-room, so that otherwise timid 
artists, who would suffer from stage fright if they ap- 
peared before a visible audience, have felt very much 
at ease in their work before the microphone. 

Conversely, veterans of the concert and theatre stages 
have suffered acutely from nervousness before the micro- 
‘phone, owing to the lack of the customary visible audience. 

Taken all round, however, the microphone performance 
is far more conducive to the best musical achievements. 
The noises and other distractions inseparable from a large 
auditorium full of people are absent, the acoustics of the 
studio can be made perfect, and the microphone, which 
is the ear of the audience, can be placed to the best 
advantage, so that not only do the various instruments 
blend properly with each other, but also with the acoustical 
characteristics of the studio, so as to give the correct effect 
of ‘‘ atmosphere.” The broadcast listener then gets the 
same impression that he. would if he were seated in the 

‘ best seat in the house.’ 

A very important phase of radio show manship, there- 
fore, is the correct placement of the microphone or micro- 
phones, and the proper arrangement of the various artists. 
Unless these matters receive very careful attention, the 
radio performance is incomplete. 

Station WJZ, being the latest of America’s super- 
power stations, has incorporated in the design of all the 
apparatus the results of the very latest researches. | It is 
claimed that the tone or musical frequency range of the 
station extends from 50 cycles to above 6,000, exceeding 
the performance of the best receivers and loud-speakers. 

On the subject of proper microphone placem@at, it is 
the outside broadcasts which present the real problems. 
For studio work it is seldom that more than one micro- 
phone is required, but outside events frequently call for 
a plurality of microphones so that the various effects may 
he gathered. 

Thus, for concerts given by the New York Philharmonic 
Orchestra four microphones are employed, two being in 
use at a time. Church services, such as are regularly 
broadcast from St. Thomas’ of St. George’s, New York 
City, call for as many. as nine microphones, which have 
to be installed in various parts of the church, with an 
elaborate switching system, so as to pick up the organ 
music, the choir, and various parts of the service. 


Radio Reporters. 


¢ 


Relying to such a great extent, as they do, upon out- 


side events to fill their programmies, the larger American 


broadcasting stations function very much like a news- 


paper, sending out announcers to act as news reporters, 


and sport reporters as and when occasion arises. 

It may be appreciated that such jobs are not always 
easy. Last year, for instance, WJZ wished to report the 
classic Poughkeepsie Regatta, held on the River Hudson 
some miles above New York, and in order to supply red- 
hot news a radio reporter was sent out to follow the com- 
peting boats in a motor boat. 

On another occasion a radio reporter was sent to cover 
the thrilling race between a speed boat on the Hudson 
River and the, Twentieth Century Limited, one of 
Amcrica’s fastest trains, which runs daily between New 
York and Chicago. The train runs along the bank of 
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_ is no mean one. 
volves the possession on the part .of the 
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the river for some distance, 
that the race was run. 

The radio reporter on this occasion followed. events in 
an aeroplane, with his microphone linked by short-wave 
first to a receiver at Poughkeepsie, and Jater to the Radio 
Corporation of America’s laboratory at the northern -end 
of New York, both points being connected by wire to the 
control room of WJZ. The present writer. was fortunate 
enough to hear this broadcast, and can testify to its 
excellence as a thrill producer. 

In reporting sporting events, plenty of microphones and 
wire are necessary. Not only has the news itself to be 
given to the audience, but also the cheering and general 
noise of the crowd, all so essential for a realistic back- 
ground. It is quite the opposite to the studio perform- 
ance, where, generally, no background is wanted. 


and it was over this stretch 


The Radio Announcer. 


Again quoting the manager of WJZ, ‘‘ Announcing is. 
no simple task. Everyone cannot make a good announcer, 
popular opinion to the contrary, notwithstanding. A 
radio announcer is born, not made. He—or she, for 
there are some very capable women announcers—is a rare 
person, to be sure.’’ 

What is a good radio announcer’s best attribute? Put 
in a nutshell, it is voice personality. As with vocalists, 
so with the announcer, it is the voice, and the voice only, 
which becomes known to the radio audience. Hence the 
main asset of the announcer is his, or her, voice, pro- 
vided that voice is properly and sensibly employed. 

The radio announcer’s voice must be friendly and 
cultivated. His diction miust be flawless. He should 
know something of foreign languages, so that he can give 
a fair approximation of the correct pronunciation of 
foreign titles and composers. He must always be pre- 
pared to say enough, but not too much, ang. he must 
know what to say at the right time. 

Whilst Mr. Popence has gone on record as saying that 
an announcer is born, not made, he has added that train- 
ing perfects the born announcer. So far has broadcast-. 
ing progressed as an art that the announcer of three years 
ago could hardly go before the present-day microphone. 
Some announcers are better for certain forms of presenta- 
tion than for other forms. 

‘The work of a station like WJZ is much more involved 
than that of an ordinary low-power local station. _ With - 
its 50 kilowatts of power it easily covers a radius of 
1,000 miles, and, under favourable conditions, can even” 
be heard on the Pacific coast. By means of relays 
through other stations the area which it can be certain of 
serving can be still further extended. 

Bound Brook is thus more of a national than a local. 
station, and, in a country the size of the United States, 
the task of making the programmes as general as possible 
The radio showmanship required in- 
programme 
director of very considerable skill, for he must please the 

variegated tastes of urban listeners in’ scores of cities. 
and alko of rural listeners scattered over hundreds of 
square miles of open country. m 

That WJZ has been so highly successful in pleasing ` 
such a varied and scattered audience is no mean tribute 
to the showmanship of its manager. 
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A Review of the Latest Products of the Manufacturers. 


- THE NEW COLVERN COIL 
- FORMER. ~ 


Interchangeable ~inductances become 
essential when building a receiving set 


“which will tune over a wider range of 


wavelengths than the 180 to 525 band. 
A former with pin connectors for con- 


structing interchangeable coils has re- 
cently been designed by the Precision 
Screw Co., Ltd., Provost Works, 


really efficient coil construction. 
The former is a moulding of genuine 


-Bakelite, and the most noticeable feature 


is the extremely small wall thickness. 
Actually it is about rin. The wall of 
the cylinder gives support to twelve ribs 
which elevate the turns of wire at an 
average distance of jin. from the face 
of the former. The use of twelve ribs 


around a diameter of some 23in. gives a 


practically cylindrical coi] as apart from 
the six- and eight-sided coils produced by 


the use of heavily ribbed. ebonite tube.. 


The: ribbing tagether with a thickened 
ring at the top of the former render it 
perfectly strong and durable, while the 
amount of dielectric material in the 
neighbourhood of the turns is exceed- 


The new Colvern Bakelite coil former. 


is ` approximately 


3” 


ingly small. ` The former is supplied 


with six silver-plated pin connectors and- 


a Bakelite base, so that it can carry the 
intro- 
ducing capacity reaction, or may be used 
as an oscillation coupler in a superhetero- 
dyne receiver. The length of the wind- 
ing, space on the former is 3in. 

his coil former is well made and 
beautifully finished, the 
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easy fit iuto the six sockets. 


city. 
: in connectors: 
being accurately machined, making an. 


It would 
appear to meet all the requirements for 
the construction of highly efficient tuning 
inductances. 
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EDISWAN DRY CHARGING 
ACCUMULATOR. 


A new type of filament heating battery 
has been recently introduced by the 
Edison Swan Electric Co., Ltd., Ponders 
End, Middlesex. 
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The new Ediswan * Loten” accumulator 

with glass box container. It is “dry 

charged’ and is brought into use merely 
by the addition of acid. 


The special feature of this battery is 
that although supplied in a dry condition 
it can be brought into service merely 


by the addition of acid, and the usual 


slow process of first charge is avoided. 
As the accumulator is in a charged state 
the gravity of the acid needed for filling 
must be higher than that used, in the 
case of the ordinary type of accumula- 
tor. The- specific gravity récommended 
by the manufacturers is:1.260. The dura- 
tion of first discharge approaches very 


closely the full rated ampere-hour capa- 
The charging rate for the 45 


ampere size is given as 3 amperes. 


The form of construction is particu- , 


‘ column 2}’x 1". 


larly durable and robust. The plates are 
carried in a thick glass container, and 
are held in position in grooves in the 
side of the box, while the top is sealed 


. by means of a glass lid which is dished 


towards the centre so that moisture will 
run back into-the cell and obviate the 
usual trouble with regard to spraying. The ¢ 
glass top is drilled and fitted with rubber 
cork and vent. The terminal pillars pass 
through rubber collars in the glass top 
‘of the cell. Ample space is provided 
between the acid level and the sealed 
top, and a full in. is allowed beneath | 
the plates for the collection of sediment. 

The battery is marketed under the 
name of the ‘‘ Loten ” accumulator and 


- the specimen examined was the type 
XG.543, having overall dimensions of 


5x41x9in., bemg a single 2-volt cell 
with an. ampere-hour capacity of 45. 
0000 


RADIAX H.F. CHOKE. — 

The high frequency choke of Radiax, 
Ltd., Palmer Place. Holloway Road, 
London, N.7, is. designed for baseboard 
mounting, and consists of an ebonite 
pillar 2þķin. in height carrying eight 
grooves for the windings with a mean 
diameter of about Zin. The total number . 
of turns is approximately 4,000, which is 
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ote 


Radiax high-frequency choke coil. The 
winding, which is in eight sections, con- 
sists of about 4,000 turns on an ebonite 


The illustration shows 
the sectioned windings, the protective 
covering having been removed, 


exceedingly high for a high frequency 
choke coil, and in view of the fact that 


„an exceedingly fine wire is used, and 


that the choke is section built; the high 
inductance value which is. obtained js 
not accompanied by an excessive value of 


-~ self-capacity. The choke coil is suitable 


for use either on the broadcast band or 
with circuits tuned to much higher. wave- _ 
lengths, whilst it should be equally re- 
liable in a short wave set. 
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| General Notes. 


Mr. C. F. Scruby, who, with Mr. D. T. 
Blunden, operates G5LU at 8, Penrith 
Road, Basingstoke, tells us that this 
station was heard in Freeport, Pennsyl- 
vania, at 0630 B.S.T: on, September 5th; 
signal strength was reported as R3. He 
was using an input of 2.9 watts to two 
Cossor Pl valves. 

ooo0oo 

Mr. G. L. Brownson (G 2BOW), Hale, 
Cheshire, writes that on October 24th 
he received U 2ADT, Mr. W. Swenson, 
Montclair, N.J., on 21.6 metres at 2120 
G.M.T. Signals were about R3, good 
R.A.C: and steady. He learns that 
U 2ADT was using only 10 walts and 
that this was his first call on that wave- 
length. 

Oo000 

Mr. Frank R. Neill (GI 5NJ), whose 
station in Whitehead, Co. Antrim, is so 
well known, writes that on Sunday, 
December 19th, he was in communication 
with Z 3AR, D. W. Buchanan, Ashbur- 
ton, New Zealand, for over two hours 
continuously beiween 11 a.m. and 1.15 


p.m., when the call to dinner proved 
stronger. 
Z3AR replied immediately to Mr. 


Neills call at 11 a.m., and the signal 
strength remained constant during “the 
whole time. 5NJ was transmitting on a 
wavelength of 22.8 metres with an input 
of 80 watts to a DET valve, and his 
signals were reported R4, while those of 
Z ZAR were a steady R6. The receivers 
used at the respective stations are not 
stated. 

This is probably the first time that two- 

way working between Northern Ireland 
and New Zealand has taken place at so 
late an hour. The weather was fine and 
bright in Antrim, and therefore not the 


"kind of day on which a lengthy test with 


New Zealund might have been expected. 
0000 
We ave asked to state that U-1LAOF, 
Mr. H. C. Wing, 62, Pierce Street, Green- 
field, Mass., will be testing every Sunday 


at, 0500 G.M.T. on 85 metres. and will 
welcome reports. He will call GLB 
GU 1AOF or Test G...'... 


G U1AOF, in Morse, for several minutes, 


and will then try telephony If any trans- 
mitter hears him during these tests he 
is asked to call up U 1AOF on the 45- 
metre waveband. Reports may be sent 
ria Mr.. G. L. Brownson (G 2BOW), 
“ Bryning,” Hale, Cheshire. 
oo0oo0oo0 

Mr. A. J. Baker (G 6QH), 23, Third 
Avenue, Bush Hill Park, ATA writes 
that on December 27th ‘at 2045 G.M.T. 
he was in communication with KFSX, the 
American steam yacht “ Warrior” from 
New York, bound on a trip round the 
world. Her position at that time was 
in the Red Sea, 187 miles south of Suez. 


My. Baker was using 6 watts input, and . 


the interchange of messages was carried 


on Wednesdays after 5 p.m. ; 
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The 
KFSX will be glad if any British ama- 


out on 88 metres. operator of 
teurs will watch for him on this wave- 
length and answer his calls after 2000 
G.M.T. G 6QH reports that his tone was 
rather roligh like spark, and was received 
at about R5. 
o000 

Mr. F. N. Baskerville and Mr. G. L. 
Brownson (G 2BOW), of Hale, Cheshire, 
have recently been carrying out reception 
tests with U 8DDL, Mr. E. W. Stratton, 


© JInr., Rochester, New York, but did not 


find the conditions as favourable as they 
were during similar tests last year. Their 
most successful receptions were on the 80- 
metre wavelength. They did not suc- 
ceed in picking up any of U 8DDL’s sig- 
nals on 40 metres. 

If any reader has head U 8DDL during 
the past ten weeks, Mr. Baskerville will 


be very grateful for any details which 
may enable him to check his own tests. 


His full address is 9, Arthog Drive, Hale, 
Cheshire. 
0000 


Duplex Telephony with America. 


Our correspondent’s letter, of which we 
published an extract on page 807 of our 
issue of December 15th, has aroused con- 
siderable interest. 

Another correspondert from South 
Shields writes that the station in ques- 
tion has been heard there a number of 
times, mostly on Sundays about noon and 
the wave- 
length was about 22.5 metres. 

A correspondent in London also reports 
having picked up signals which he thinks 
must have come from the same station 
at about noon on October 28th. The 
wavelength then used was between 15 and 
20 metres and speech was heard at fair 
loud-speaker strength with an 0-v-2 
Reinartz receiver. Several people spoke 
from their homes on the ordinary tele- 
phone, and their speech was relayed from 
this station. One remarked that it was 
a raw, cold morning and that he had been 
dragged from his. bed to speak. 

0000 
Reception of American Broadcast Stations. 


A correspondent at Hadlow, Kent, 
writes that U 2X AF came in at consistent 
strength until November 20th, when, at 
a demonstration, he was able to receive 
it at comfortable loud-speaker strength 
on two valves. After that date it steadily 
decreased in strength, and he did not hear 
it again until December 18th, when it was 
back at normal strength. It was practi- 
cally inaudible again on December 20th, 
when the B.B.C. tried to relay it. By 
contrast, KDKA, which he first heard on 
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November 20th (the night of abnormal ` 


reception), - has remained at consistent 
strength and was very clear on Decem- 
ber 20th. He finds that there is seldom 
any trouble with atmospherics on 2X AF’s 
wavelength, but that on 63 metres they 
are generally a little troublesome. The 
receiver 
in conjunction with a twovalve trans- 
former-coupled amplifier, the detector 
being a socket type ‘‘ Weco ” valve. 
-O00o00 

Radio Jargon. 

At the general meeting of the R.S.G.B. 
Mr. D. S. Richards said that -he hoped 
the use of American jargon (otherwise 
known at “ radiese ” 


the 7. and R. Bulletin» as unworthy of 
the dignity of the R.S.G.B. 
Our own sympathies are entirely in 
agreement with his remarks. As an in- 
stance of the absurdity of the excessive 
use of “ radiese ” in ordinary correspond- 
ence we give below a sample letter which 
recently ‘appeared in a French contem- 


porary i— 
OM, HWRU? Y WRKD 1U, GES 
HW: Y THOT WRK WID 1 GUD 


INPT; 90m QRA ABT SPK; WEN 

Y M CLD 4 WRK WID 
1 HAM, WID ABT 0.6 amp. -RDM 
GUD ANT, CP GND, HV HRD BY 
U.S.A. HWSAT? B4 TMRW Y RITE 
1 LTR CRD Q.S.L. FB BEST DX. 
CUM PSE TMRW HR, WE WRK WID 
CUM HAMS ENAF DIF. CU 
TMRW? GQ? 73's. 

This was followed by a tvanslation into 
courtly French which strongly empha- 
sised the contrast between the 
languages. 

We also give an example from the “ Per- 
sonal ’? column of an Australian contem- 
porary :—‘‘ —— is still too QRW with 
work to get on the air,” and fail to sce 
any subtle significance in the code letters 
which make them convey a fuller mez aming 


than the plain English word “ busy.’ 
coco 


New Call-Signs Allotted and Stations 
ldentified. ` 

G 5QR D. G. Bird, 273, Pershore Rd., Birmingham. 
(Change of address.) 

G 5SH T. W. Hooke, 87a, Haverhill Rd., Balham, 

; S.W.12, Tr: uismits on 23, 44-46 and 

00-200 metres. . 

G6RG <A. Rothschild, 1, Ashby Rd., Canonbury, N.I. 

G6PF F.M. Cooper, 120, Sausdygate Rd., Crosspool, 


Sheffield. Transmits on 45 metres. 
(Change of address.) 

G 2AWP (Art. A.) W. Huggins, 47, 
Penge, S.F.20. 

G 2AXI F. Inchley, 127, Holly Lane, 
Birmingham. i 

G2BRX (Ex GON) W. H. Felton, Bh eae 
Arundel Rå., Durrington, Worthing 


Kingswood Rd., 


Erdington, 


G BGN (Ex 2ALV) C. R. Green, 82, Aldridge “Road 
Villas, W.11. 

G2AXG A. F. Horton, “ Heather View,” 51, Coval 
Road, East Sheen, S.W.14. 

K 4YAA (Ex K V4) Rolf Formis, Alex anderstr, 


31, Stuttgart. 
CH 2BJ T. Taylor, Casilla 868, Valparaiso, Chile. 


LA5B~ Bjarne Lindemann, Bjcrndalen 31, Be rgen. 
Ön 


L. Jenny and R. Haas, via Radio Zentrale, 
burg, Austria, 


B 32- 


he uses is a modified Reinartz - 


or ‘‘ ham language ”)- - 
"would be dropped in such publications as 


two . 


} 
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SUPERSONIC TRANSFORMERS. 
PART V. 


Influence of Input Impedance of . Valves. 


` By N. W. McLACHLAN, D.Sc., 


HE performance of an electrical impedance in a 

valve in circuit depends upon the inter-electrode 

capacities of the succeeding valve and upon the 
type and magnitude of the impedance in its anode circuit. 
For example, at frequencies below resonance a supersonic 
transformer behaves- mainly as an inductance. At re- 
sonance it behaves substantially as a non-inductive resist- 
ance, whilst at.frequencies above resonance it behaves 
mainly as a condenser. Hence, 
cuit where one iron-cored transformer follows another, 
i.e., two units in cascade, the performance of the first is 
affected by the impedance of the second and by the inter- 
electrode capacities of the valve in the anode circuit of 
-which the latter transformer functions. Similarly, valve 
circuits which succeed the second transformer will affect 
its performance. This, again, affects the first trans- 
former. Under certain circumstances there is a—so to 
speak—vicious circle and the combination oscillates, a 


state of affairs which-can be quelled by neutralisation of 


the anode to grid capacity. 


In the experimental work associated with the measure- 


ment of amplification’ curves of the iron-cored trans- 


.. formers described in Parts I to IV, a valve V, is resist- 


ance coupled to a rectifier, as in Fig. 21. (This is repro- 
= duced from Fig. 5, Part IT, November 17th issue.) The 
” effect of this valve on the performance of the 1.5 mil iron 
transformers Nos. 1 and 2 will now be discussed. This 
course was pursued during the experiments to show the 
profound influence of inter-electrode capacity at super- 
sonic frequencies, especially with transformers the natural 
self-capacity of which was small. 


OSCILLATOR | ý 
T œ 


i n 
Fig. 21.—Circuit used to determine transformer curves. 


Neglecting the filament to anode capacity, the equiva- 


lent circuit an the secondary of the transformer of Fig. 21 
is shown in Figs. 22, 23. 
capacity, including the capacity of the valve holder ‘and 
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if we have a valve cir- 


C, is the filament to grid 


M.LE.E;, F.inst.P. 


leads. (1 +n) Co is (1.+ ņ) times the anode to grid 
capacity of the valve, which again includes stray capaci- 
ties. 1 is the effective amplification of the valve; and 
is less than m the magnification co-efficient. 


mir | . 
In this case it is equal to where m is the magni- 


+R 
fication co-efficient, p the A.C. resistance of the valve, 
and R the equivalent 1esistance in its anode circuit. 


t- 
> 
a 
e 
2 
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Fig. 22.—Circuits Ninstrating input ios ap ear of a- valve. 
Capacities are as follow: F to A=C;; o G=C,; G to A=C;. 
Circuit (b) shows Inter-electrode caparities and Z=impedance in 
anode circuit. Circuit (c) shows equivalent circuit of valve where 
A= fictitious alternator. and pes is a combination of (b) 

| c 


Thus, if the coupling condenser between V, and V, is of 
relatively low impedance, the value of R is. practically 
equal to that of the anode resistance and the grid leak 
in parallel. The measured value of 4 was about 3.9- 
The reason for (y + 1) times the anode to grid voltage 
is as follows: The anode voltage variations are 7 times 
those between the grid and filament, and in a resistance- 
coupled amplifier are of opposite sign (180° out of — 
phase). Thus the voltage between grid and. anode is - 
(Vg + Vg) = (n + 1) Veg, t.c., 9 + 1 times that of the 
grid.1 This causes a condenser current equal to 
oC a(n + 1) Vg. If, however, we consider the condenser 
to be across the grid-filament circuit where the voltage 
is only Vg; its value. must be C, (7 + 1), so that the’ 
current is unaltered.. There ig also a resistance z in — 
series with the condenser (7 + 1)C,. In this case its 
value is about + 7,000 ohms, but it can be neglected in 
comparison with the impedance of the condenser, which 
is of the order 10° ohms at 4 x 104 cycles. Thus in 
our particular case the circuit of Fig. 23 can be replaced 
by that of Fig. 24, where a condenser of value (n + T) 


'Vq is the voltage variation of the grid with reference to the 


filament. 48 . 
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Supersonic Transformers, Part V.— 

C, + C, is placed across the secondary of the trans- 
former. The measured values of C,, Ca, C, for valve 
V, of Fig. 21 taken in the valve holder are given in 
Table XI. | | 


TABLE XI.—JNTER-ELECTRODE CAPACITIES OF VALVE V2 


oF Fie, 21. 
Position, Capacity, pul’. 
FtooA=(C; 9.5 
> F to G = Cg 12.5 


The value of C, in Fig. 24 is found from the relation- 
ship C, = (3-9 + 1) 5 + 12.5 = 37 micromicrofarads. 
From Table V, Part 3 (page 715 of The Wireless World 
of November 28th), the total equivalent secondary capa- 
city of transformers Nos. 1 and 2 was 62 micromicro- 
farads. The above calculation shows that a capacity of 


Fig. 23.—Equivalent circuit to input impedance of valve Va of 


Fig. 21. C=(ņn+1)C3+ Co where Co=F to G capacity of Vo, C,=A 
to G capacity of Vo, r=resistance which is positive in value. The 
self-capacities of the windings have been omitted. 

37 micromicrofarads was due to the valve V, of 
Fig. 21. Hence the equivalent secondary capacity 
of each transformer when the winding ts quite free 
is C=62~—37=25 micromicrofarads. The various 
data associated with the transformers under the two 
conditions, (1) the secondary winding ‘‘ loaded ’” by the 
input impedance of V, of Fig. 21, (2) the secondary 

winding free or unloaded, are arranged in Table XII. 


TABLE XIL—Errect or Input IMPEDANCE OF Vo ON TRANSFORMERS. 


Optimum Effective Primary Equivalent 
Trans- Wavelength Capacity, Secondary 
former. (Metres). C, epi Capacity, C pak. 
Secondary 
loaded by | Secondary] Loaded. | Unloaded. | Loaded. | Unloaded. 
Vo. Tree. 
1 7,000 . 4,400 660 225 62 20 
2 9,000 5,700" 1,000 400 62 25 


The natural wavelengths with the secondary windings 
unloaded were calculated on the assumption that the 
differential permeability of the iron was constant. This 
probably has little effect on the wavelength of transformer 
No. 2, but that of No. 1 may be on the high side. The 
results in Table XII are rather remarkable, for we see 
that resistance-coupled valve V, following the transformer 
adds a capacity 1.5 times that of the equivalent second- 
ary capacity of the transformer, and the operating wave- 
length is augmented several thousand metres (59 per 
cent.), which is rather alarming. Moreover, an amplifi- 


JANUARY 5th, 1927. - 


cation curve of the ‘f unloaded ” transformer is of little 
value when the instrument is used in a valve circuit, z.e., 
with a valve or a series of valves following it. 

Under the heading ‘‘ Transformer 
Part TIT, November 24th issue, we quoted results ob- 
tained with a transformer having staggered primary 
and secondary windings. 
see whether the effective primary capacity could be mini- 


mised by reducing the mutual capacity between the pri- 


mary and secondary windings. Using a 3/1 transformer 
with the same core and turns as No. 1, and with six 
sections on each winding, the effective primary capacity 
was 480 micromicrofarads, as compared with 560 micro- 
microfarads for the normal construction. Now, the 
inter-electrode capacities of V, in Fig. 21 
for 335 micromicrofarads (the difference between row 
r, columns 4, 5, Table XII), so that the effective 
primary capacity of the staggered windings is 470 — 335= 
35 micromicrofarads. Dividing this by the square 
of the ratio, we obtain the equivalent secondary capa- 
city C=1315 micromicrofarads, as against 25 micro- 
microfarads for the normal construction, a reduction 
of 4o per cent. Unfortunately, this transformer has been 
mislaid, and I am unable to check the foregoing result 
experimentally. The difference seems rather larger than 
one would expect, but, as we have already seen from 
Table VI, Part 1II, page 716, of the November 24th 


‘issue, the mutual capacity of the standard or normal 


transformers is large compared with the self-capacity. In 


making measurements on the effective primary capacity, 


the conditions should be such that the capacity added due 
to the valve (in this case V,) is relatively small. In 


practice, unless the valve capacity is neutralised, the ad- 


vantage of reduced capacity due to staggered windings 
will not be utilised to any degree. a 
When dealing with re- 


ceivers there will, in 
general, be two trans- 
formers in cascade, as 
shown in Fig. 25. The 


input impedance of the 
valve V, will be shunted 
across the secondary wind- 
ing of transformer T,. Fig: 
This impedance is due not 
only to the inter-electrode 
capacities but to the elec- 
trical nature and magnitude 
of the impedance of transformer T,. This impedance 
varies with the frequency, as explained above, so that the 
phase of the anode voltage with reference to the grid will 
also depend upon the frequency. Also, the factor 9 
varies with frequency, since the amplification curve is 
peaked; ņ in this case is given by 


24. — Approximate 
equivalent circuit for Fig. 23 


where C= equivalent second- 
ary capacity of transformer, 
C=F to G capacity of Vo, 
C3=A to G capacity of Vo, 
„= magnification due to Vo, 


Magnification M 


Turns ratio S 
Since the impedance varies in magnitude and phase 
with frequency, the input impedance of V, also. varies. 
It is still represented by a condenser in series with a 


'No. 44 D.S.C. was used in this case, No. 42 D.S.C. in the 
norma! construction. i 
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Design Fd in 


This construction was tried_to. 


accounted 


N 


. nates of one of the curves. 
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Supersonic Transformers, Part V.— 

resistance, both of which vary with the frequency. The 
inductance of the, transformer makes it possible for this 
resistance to be negative. If the negative value is ade- 
quate and other conditions suitable, self-oscillation will 
occur.. In the amplifier shown in Fig. 19 (page 777 of 


‘the December - 8th issue), where the grid resistances R, 


are omitted, an increase in anode potential of V5; V, 
(the valves associated with the transformers), from 50 
to 100 volts was sufficient to make the set oscillate. —— - 
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Fig. 25. -—Diagram showing double transformer coupled amplifier 

and input impedances to valves. 

Since the series capacity and resistance representing the 
input impedance of V, in Fig. 25 vary with the fre- 
quency, the amplification curve of transformer T, will 
be affected accordingly. Moreover, apart from oscilla- 
tion, unless the input impedances of V, and V, are the 
same, the amplification curves of T, and T,, as ‘obtained 
in this circuit, will be different. "Hence the combined 


- amplification curve for~the two transformers in cascade. 


will be quite unlike that obtained by squaring the ordi- 
The above argument and 
the experimenta] data seem to indicate that, with the 


transformers under discussion, at any rate, capacity 


neutralisation is desirable.  Self-oscillation would be 
suppressed, and the input impedance would be substanti- 
ally the grid-filament capacity of the valve. It would 
then be easier to get the two input impedances equal. 


Effect of Resistance of Windings. 


Owing to the high effective resistance of the American 
supersonic transformers and the flatter amplification 
curve, the above. effects are not so pronounced. The 


~ higher resistance makes. for stability, whilst the flatter 


in this respect, the reduction of resistance and the neu- - 


curve and the larger leakage mean that the capacity — 


component of the input impedance of a valve succeed- 
ing the transformer is of less importance. Although the 


amplification of a 1.5 mil iron transformer at its maxi- 


mum exceeds that of the American appreciably, the 
superiority is not evinced to the same extent when the 
transformers are cascaded, as shown in Fig. 19 in Part 
IV. 
less effect on the American than on the 1.5 mil iron trans- 
formers. Despite the advantage of the American type 


tralisation of capacity is the more scientific way of -deal- 
ing with the problem. There is no one who doubts the 
veracity of this statement in connection with H.F. ampli- 
fiers for broadcast wavelengths, and there. seems every 
reason to believe that it would be sound practice in the 
design of iron-cored supersonic paustonmers The de- 
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_ cities have in speech amplifiers. 
case of a condenser-resistance amplifier shown in Fig. 26 


- having 


In other words, the inter-electrode capacities have 
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signer then uses his iron and copper to the best advan- 
tage. So far as neutralisation is concerned, the reader 
will see from the photograph in Part-I, page’ 634, 
November roth issue, that there is ample room for addi- 
tional winding. ` 

One of the two transformers under discussion (No. 2) 
operates down to a frequency of 25,000 cycles. Now, 
audio frequencies are not so far removed from this figure, 
and we naturally wonder what effect inter-electrode capa- 
We can take the simple 


and ascertain the effect of V, on the resistances R,, R,, and 
the coupling condenser C,. Assuming V, to be a valve 
€C,=C,=C,=10 micromicrofarads, p=3 x 10" 
ohms, m=30, and that R,=10° ohms, R,=5 x 10" 
ohms, we get at frequencies above 1,000 cycles (since 
the impedance of the coupling condenser is negligible). 
The effective anode resistance is R, and R, in 
parallel = 8.3 x rot ohms. Thus 1) = 22. Also C, = 
(y» +1) C,+C,=23 x 10+ 10= 240 micromicrofarads. 
Impedance of 240 micromicrofarads at f = 5,000 cycles is 


10!" . in 
—— = 1.32x 10° ohms, so. that the total 
240 X 27 X 5,000 


impedance of the grid-filament path is the vector sum of 
these values in parallel. The vector diagram is shown 


in Fig. 27, the current into the condenser and that 
through the resistance being at right angles to one 


another. Ip, the total current, is greater than 7, by 
the amount shunted through the equivalent condenser, 


Fig. 26 aria earpiece Ae eh hi amplifier circuit (a) . 
and equivalent arcu | or vR (b bi C4=(y+ 1)C3+ Cg and 
R1Ro/R; + Ro. f 


e., due’to the, input impedance of V,. The impedance 
in the anode circuit of the valve V, is now 7 x 10! ohms 
instead of 8.3 x rot ohms, so that there is a reduction 


of 15 per cent. in the amplification at 5,000 cycles and’ 
of 29 per’cent. at 10,000 cycles. 


When an additional 
stage of resistance ‘coupling is added the above figures 
are respectively 35 per cent. and 58 per cent. Where a 
valve of lower magnification factor is used the reduction 


~in amplification w ‘ould not be so great. 


Another ‘case arises when the “valy es of the speech , 
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Supersonic Transformers, Part V.— 

amplifer are transformer coupled. Here, of course, the 
input impedance varies with the frequency. With a good 
transformer in which the amplification is sensibly con- 
stant over a wide range of frequency, the magnitudes of 
7 and the input condenser would be sensibly constant, 
but the resistance z would vary with the frequency. Under 
certain conditions—according to the coefficients of the 
transformer and the internal resistance of the valve— 
the resistance might be negative. Since the positive re- 
sistance in the valve circuit preceding the transformer— 
we assume a circuit in which 
a resistance-coupled detector 
is followed by a transformer 
—is large, this negative 
resistance does not, in 
general, cause oscillation, but 
it may influence the amplifi- 
cation-frequency curve, espe- 
cially if the magnification 
per stage were relatively high 
and the internal resistance of 
the valve low. | 
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Fig. 27.—Vector dis ag of 


current in Fig. eo) g i= 
current roug 4; ig= ae efor 
current theouch Sai Po When two transformers 
total current=alternating ^re coupled in cascade in 
current through. valve V;. i . 

the well-known manner the 
second influences the performance of the first, 


since it causes an input impedance on the grid of 


the valve with which it is associated. This input 
impedance varies with the frequency, as indicated 
above. J*urthermorc, the first transformer causes an 


input impedance on its valve grid-filament circuit, which 
influences the action of the circuit (whether high- or low- 
frequency) preceding it. If this valve be the detector, 
the high-frequency input impedance, so far as the trans- 
former is concerned, can be considered as a condenser 
C, + C,, because there is usually a by-pass condenser, 
and the H.F. is well above the resonance of the trans- 
former (low reactance). 
- Overall Amplification. 

The preceding. argument points to an important issue 
which I introduced in this journal’ some time ago, 
namely, that the overall amplification characteristic of a 
complete receiver is wanted. Isolated curves of one 
‘unloaded ’’ I.F. transformer are of little value where 
another L.F. transformer and a selective high-frequency 
unit are used in conjunction with it. 

The input impedance of a thermionic valve was first 
treated theorctically by Miller in the Bulletin Burcau 
of Standards, Vol. 15, page 367, 1919. Readers wishing 
to study the subject more intimately should consult 
Miller’s analysis and the experimental curves which sup- 
port it. They will, of course, have to apply the analysis 
to their own particular cases, for-the paper deals merely 


with the input impedance of a single valve,. the anode cir- 


cuit of which contains some form of. impedance. 

The theory of. transformer design and the calculation 
of characteristic curves have not been given because they 
are beyond the scope of this journal. Readers, however, 
who desire to probe the matter further can refer to an 


' The Wirelcsa World, p. 90, January 20th; p. 744, June 2nd, 
1926. 
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article in Experimental Wireless dealing with the neutro- . 


dyned tuned anode.” Barring leakage between primary 


and secondary windings and the effect of the input im-.- 


pedance of the succeeding valve, the theory follows the 
same lines as those given there. Care must be. exercised, 
however, about the approximations used, because the 
argument referred to much higher frequencies. 
ample, in a supersonic transformer zero reactance does 
not occur precisely when w?LC =1, as it would for‘a 
short-wave circuit. : 


Harmonics due to Hysteresis. 


There is the question of distortion due to harmonic fre- 
quencies caused by hysteresis in the iron. If the main 


or carrier frequency is 30,000 cycles there will be the 


usual side bands 30,000 + 8,000. Hysteresis will give 
a series of treble frequencies 90,000 + 24,000, etc. The 
importance of these will depend upon the selectivity or 
peakiness of the amplification curve. The same kind of 
effect is obtained in any high-frequency circuit when grid 


current flows, but there is in general a double frequency. 
Whether there is any audible result or not is a 


also. 
question to be settled by experiment. In any case, the 
auxiliary frequencies in a supersonic iransformer will be 
of less account than those in 
a sonic (low-frequency) trans- 
former. 

In conclusion, the author 
would like to draw attention 
to one or two errors in pre- 
vious articles in the series. 
In Fig. 1, page 631 of the 
November groth issue, the 
subsidiary loops should be 
wholly to the left of the B-H 
curve as shown in Fig. 28. 
Jn the footnote to Table IV 
on page 684 of the November 
17th issue the value of C, 


UPPER PART OF 
HYSTERESIS LOOP 


l 


PAA 
LA 


> 

be 
u) 
Zz 
W 
O 
x 
-> 
-J 
u 


B= 


H=DEGREE OF 
MAGNETISATION 


Fig. 28.—Subsidiary loops 
(A, B) formed when A.C. 
maégnetisation is superposed 


: : : tor 7 7 .C. magnetisation in an 
should be m MICLOMICTO intervalvetransformercore. 
farads. The values of Bias 

in Fig. 18, page 718 of the November 24th issue, should 


s 3 
read r.o x 10°, etc., instead of IO x 10°. 
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BOOSTING UP THE CHORUS 


NEW use has been found for the valve amplifier, this 

time on the theatre stage. The innovation was recently 

introduced by Paul England’s ‘ Revellers,’ appearing 
at the Alhambra, London. 

After their opening ‘‘ Froth-Blowers’ Chorus,” 
were discovered sitting at a dining table, on which reposed 
the remains of their feast. They sang one or two 
uumbers and then broke into ‘‘Cuckoo,’’ a new song 
by Leslie Sarony. 
the chorus was heard, amplified ten times by means of con- 
cealed microphones and amplifiers. 

The Marconi-Reisz microphones were concealed amongst the 
debris of the meal, and. a Marconiphone “E” amplifier, placed 
beneath the stage, supplied four Joud-speakers, These were 
placed in pairs at the sides .of the proscenium, and played 
diagonally across the house, covering the whole auditorium, 


the 


The result was an instant success at the first performance, » 


the song being encored no fewer than five times! 


2 Amplification and Selectivity of Neutralised Tuned Anode.— 
kaperimental Wireless, p. 545, September, 1926, 
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The first verse was sung, and then suddenly 


For ex- - 
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NEWS. FROM ALL QUARTERS. 


| By OUR SPECIAL CORRESPONDENT, | | 
Enter. the Corporation.—Savoy Hill’s Holiday.—Observations on Finance.—Alternative 


“Many loyal souls who heard the last 
strokes of Big Ben on Friday night may 
have said, with lumps in their throats : 


©The B.B. Company is dead; long live 


the Corporation!” With which senti- 
ment most of us will concur, though with 


the important little proviso that, if it is. 


to live long, the Corporation must give 
us our money’s worth. , a 


oo0oo0oo0o 


The Silence of Lord Clarendon. 


Lord Clarendon’s message to listeners 


in the current issue of the 


B.B.C.’s 


official organ is not lacking in inspiration. 
Credit is given to the old company for 
the progress already achieved, and the 


impression is 


imparted that the new- 


Corporation is fully alive to the responsi- 
bilities which it is now called upon to 


shoulder. 


This is Lord Clarendon’s first official 
pronouncement. No doubt his reticence 
in the past has been chiefly due to the 


fact that, 


until 


the governors had 


actually taken the reins, ‘‘silence was 


golden.” Buf 


hen will his lordship 


make use of the medium which is almost - 


literally 


“at his 


elbow,” and give 


listeners a chat from the microphone? 
The personal element of a broadcast talk 
would enlist more public sympathy for 
the new board than many columns in 7'he 


Radio Times. 


- Holiday at 2LO. 


oo0oo0o. 


An unwonted hush enshrouded No. 2 


Savoy Hill on New Year’s Day, remind- 


ing one of the oft-remembered. monastery 


The reason was not far to seek. ° 


ay : 

ith the exception of the officials neces- 
sary to run the programmes, the whole 
staff wás holding high holiday, presum- 
ably as a mark of special respect to the 
new governors. Apart from this ‘day 
nf,” however, the accession of the new | 


Corporation 


has ‘been practically 


un- 


marked at headquarters, only one or two 
of the highest officials appearing to be 


affected by the transfer. 


The ‘ other 


ranks ” are hardly aware of any change. 
while the vast army of listeners is not yet 


affected at all. 
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‘tion is concerned the 


No Change. 


On the first day of the transfer the- 
London and Daventry programme was on . 


precisely the same lines as ‘those given 


-at New Year seasons in the past. More- 


over, the programmes for the, next four 
or five weeks are already mapped out, 
and we need expect nothing of a startling 
nature. 

oo00 


Dividing the Shekels. © 

_ As far as the immediate financial posi- 
revenue will le 
sufficient to meet current expenditure 


‘involving the costs of liquidation, but 


little will be left over for ambitious ex- 


ll 


am F- 
‘ye p 
ni | 
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Programmes for All.—Foreign Relays.—Broadcasting and the Newspapers. 


periments in the arrangement of pro- 
grammes. / 

In the year ended last March the com- 
pany received £500,000; in the current- 
financial year £732,000 will be divided as 
between the Company for nine months 
and the Corporation for three months. 

If the estimate of 2,200,000 licences in 
force on April lst next is accurate, the 
Corporation will receive in its first 
financial year £805,000. 


e000 


Spending the Money. 


The joyful assumption that we are to 
have more expensive programmes as a 
result of this increase in revenue is 


THE COMPLETE LIGHTSHIP. Stationed outside Dublin Bay, this ightship, the . 


. * Albatross,” has been equipped with a synchronisin 


wireless beacon and submarine | 


oscillator, and should prove of immense value to shipping in time of fog. A fund for 
equipping lightships with broadcast receivers has been initiated by ‘‘ The Dally News.” 


r 


\ 
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purely speculative. I understand that 
the first concern of the Corporation will 
be the regional scheme, for which the 
new body is likely to set aside some pro- 
portion of its income for 1927-28. No 
doubt the Corporation will add to this 
reserve a portion of its income for the 
financial year 1928-29, the total of which 
is expected to reach £866,000, and it is 
probable that the regional stations will 
he. in operation hy 1929. 

Q9200 


Alternative Programmes for All. 


With the regional scheme changing 
from a romantic dream to something near 


a certainty it is interesting to speculate - 


on the altered aspect of broadcasting in 
_two vears’ time. According to the plan, 
each high power station may specialise in 
a certain type of programme. Three or 
four programmes will be available to 
valve users, while even the crystal 
manipulators, now a diminishing quan- 
tity, will have at least two programmes. 
` oclcoo 


Placing the High Power Stations.. 


The scheme provides for about ten 
stations in Britain, five or six of which 
will be of “ super power ” like 5X. X, the 
remainder being relays with the power 
of the present main stations. The high 
power stations will each be situated at a 
minimum distance of ten miles from the 
nearest large town, and I should not be 
surprised if the ‘‘London’”’ station finds 


a site twenty-five miles out from the 
Metropolis. 

oo00 
A Relay Freak. 


The B.B.C.s recent relay. of Hilver- 
sum’s programme aroused considerable 
enthusiasm in Holland. In a letter tu 
Savoy -Hill the announcer, Mr. W. Vogt, 
states that he has received many interest- 
ing communications both from Britishers 
and his own countrymen. One came from 
a Dutch listener who heard the first 
syllable of a word from Hilversum and, 
by rapidly turning his condenser, picked 
up the second syllable from Daventry! 

l 9000 


Uncomplimentary. 

I have not heard it contradicted that a 
Wigan listener tried the same experiment 
ou the word *‘ useful,” but the condenser 
was stiff and he missed the sibilant. 

9000 


A “Remote Microphone.” 


A new term, ‘‘remote microphone,” 
has been adopted by the engineers at 
WJZ, New York, to describe the micro- 
phone arrangement used in broadcasting 
the carillon of the Park Avenue Baptist 
Church. 

In the preliminary tests it was found 
that the sound of the bells was so 
shattering that the microphone would 
blast when within fifty feet. On the 
other hand, when the microphone was 
placed farther away, street noises caused 
serious interference. The riddle was 
solved by an engineer who conceived the 
idea of muffling the microphone; the 
instrument now faces a brick wall quite 
close to the carillon, street noises are 
excluded, and the chimes are just suffi- 
ciently softened to prevent blasting. 


: BIRMINGHAM. — Chamber 
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FUTURE FEATURES. 
Sunday, January 9th. 


Lonpon.—Little Plays of St. : 

= Francis acted by the Uni- i 
versity College A.D.C. i 

GLrasgow.—Religious Service re- 


layed from Hyndland Parish 


= Church, 

ABERDEEN. — Organ Recital and 
Service relayed from Cowdray 
Hall. : 


Monday, January 10th. 
Lonpon.—Sir Martin Harvey. 
Music— 
Winifred Small and Maurice 

Cole. 
Bournemovty.—A Dip Into the 
Past. 
Carprrr.—A Double Bass Recital 
by Victor Watson. 
MANCHESTER.—A Lancashire Con- 
cert. 


Tuesday, January lith. 


Loxpnon.—The Band of H.M. Royal 
Air Force. 

MANCHESTER.—British Composers— 
Henry Bishop. 

NEWCASTLE. — “Voices,” Light 

Comedy in one act played by 
the Station Repertory Com- 
pany. 

Grascow.—Wish Wynne in Char- 
acter Studies. 

ABERDEEN.—“‘ The Treasure Hunt,” 
played by Aberdeen Radio 
Players. 

Berfast.—* A Sharp Attack,” by 
Herbert C. Sargent, played by 
the London Radio Repertory 
Players. 


Wednesday, January 12th. 


Loxpox.—“ My Programme,” hy a 
- committee of members of the 


National [nstitute for the 
Blind. 
MANCHESTER. — Lancashire Play 


Series—‘‘ Independent Means.” 


Thursday, January 13th. 


Loxpon.—Mendelssohn’s ‘‘ Hymn 
of Praise’’ relayed from Nor- 
wich Cathedral. 

BIrRMINGHAM.—Military Band Con- 
cert. 

CarRDiFvr.—Welsh Programme. 

ABERDEEN.—Instrumental and Bal- 
lad Concert. 

Be_rast. — “The  Jarvev,” a 
Comedy of Ulster Infe by Rud- 
dick Miller. 


Friday, January l4th. 
Loxpon. — Chamber Music — 
Brahms: i 
Grascow.—A Studio Raid by the : 
students of Glasgow Uni- : 
versity. ` : 


Saturday, January 15th. 


Lonpon.— The Cathedral 
Voice Quartet. 
_Mancuester.—Revusical Moments 
of 1927, 
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Male 


throughout the country. 
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That Neglected Earth Switch. 


An event, highly improbable but not 


impossible, which- would cause more 
universal anxiety at the present time 
among the male population of this Jand 
than almost anything else, would be a 
midday thunderstorm. In the winter 
months a Jarge percentage of listeners pay 
little attention to the “ earthing ’’ of 
their aerials, the risk of thunderstorms 
being exceedingly remote. But if a 
thunderstorm did come along one of these 
January days, say, at 11.30 a.m., when 
most ` men-folk are far «from their 
homes - but the thought is too 
harrowing, 
ccoo 


Foreign Relays to Continue. 


The lying jade has been active again 
with a story that the B.B.C. proposes to 
discontinue the relaying of foreign pro- 
grammes. I am assured at Savoy Hill 
that there is no truth in the rumour. 
So that’s that. 

oooo0o. 
Broadcasting News. l 

_At the moment of writing an agreement 
is being framed between the broadcasting 
authorities and the Newspaper Pro- 
prietors? Association under which the 
Corporation will enjoy greater freedom 
than did the Company in the matter of 
news collection and distribution. 

I understand that the First News 
Bulletin will in future be given earlier 
in the evening, viz., 6.30, with .the 
Second Bulletin at about ihe usual hour. 
More interesting, however, is the indi- 
cation that the B.B.C. will give descrip- 
tions of important events as they occur, 
these transmissions being relayed from 


the spot. 2LO will, I hear, be restricted 
to 104 per annum of these “running 
commentaries,” which will be S.B. 


stations will be allowed to deal in a 
similar manner with purely local events. 
o0oo0oo 

Talks on Distortion. 
Many listeners have only vague ‘ideas 


of the steps taken in the broadcasting - 


studio and control room to ensure 
adequate and faithful reproduction. Mr. 
Colin Gardner, who is giving two -talks 
on “‘ Reality in Broadcast Reception ” 
this month from the Birmingham station, 
will deal fully with this subject, and will 
introduce demonstrations showing thd 
effect of various forms of distortion.. such 
as may result from undesirable resonances 
in parts of the apparatus. 

U 


R.A. String Band Concert. 


The Royal Artillery String Band’is to - 


broadeast from 2LO on Saturday next, 
January 8th, with Captain E. C. Stretton, 
M.V.0O., Director of Music, R.A., as 
conductor. Syncopated songs by Grace 
Ivell and Vivian Worth will be interpo- 
lated. - 


A Night of Dancing. | 

January 29th is to be a wireless dance 
night, the appropriate items being Droad- 
cast from 9.30 p.m. to midnight from 


2LO. 


O O y 
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-APERIODIC H.F. AMPLIFICATION. 
-Further Notes on the Work of von Ardenne and Heinert. 


= Į. RECENTLY gave an account of how M. von 
{ Ardenne has been endeavouring to use aperiodic high- 
frequency amplification with resistance coupling even 
for relatively short-waves, and in -the issue of The Wirc- 


less World of Dec. 16th, 1925, a description was given of - 


a new ‘‘ multiple-valve ’’ which had been elaborated by 
Dr. S. Loewe, and which is suitable both for low- 
frequency amplification and high-frequency amplifica- 
_ tion. Recently the scientific principles upon which high- 

frequency amplification with resistance coupling is based 


have been the subject of more precise investigation, and | 


it will probably be of interest therefore to summarise 


briefly the most important points underlying the ae Se | 


- ment of the aperiodic high- frequency amplifier. 
Effect of Valve Capacities.’ 


Fig. I represents one stage of a resistance- coupled 
amplifier. . The resistance Re is ùsed as coupling, the 
. condenser C, serves to transfer the alternating potential 
-established .across the ends. of this resistance to the grid 
of the succeeding valve; the resistance R, acts as grid 
leak. With high-frequency ‘oscillations, the 
capacities of the valves, shown in Fig. 1, are quite as 
important as the resistances and the capacity C,, and 
the higher the frequency, the more is this the case. 
_ With such capacities account must be taken of : 

_ (1) The capacity Ca, between anode and filament of 
the first valve. 


(2) The capacity Cj, between grid and filament of the | 


second valve.: 

(3) The capacity Coa between anode and grid of the 
second valve: 

Fo these capacities we will -rev ert later, 


Acccording to the formula for resistance coupling | 


- the amplification in one stage of a valve amplifier, ż¿.e. 7 
the ratio of the fluctuations of potential in 
the anode circuit and the variation of 
potential in. the grid circuit is: : 

- a Se oe 

4 Rat Ri 
in which K is the valve amplification 
factor and R; the internal resistance of the- 
valve. For this reason it is well known 
that in order to attain high amplification 
the valve amplification factor K must 
be made as large as possible, and the ex- 
ternal resistance Ra must be large as com- 
pared with the internal resistance of the 


valve R;.. The formula will be still clearer if, instead | 


of the potential amplification factor K, we introduce the 
“steepness of the valve characteristic S, 7.c., the inclination 
of the grid characteristic to the horizontal axis. As will 
be easily appreciated : | 

? 


K TD or S= i 


a had 
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. teristic of a valve: 
_ teristic is” 


internal | 


Fig. 1.— Schematic circuit of 
resistance-coupled 
showing inter-electrode 

capacities. 


-as one may convince oneself easily 


Now, M. vom Ardenne has introduced the idea of 
working steepness, t.e., the steepness of the characteristic, 
which results with a noticeable external resistance Rg, 
and to which we will refer again later. If we designate 
this working steepness as Sg we get | 


Sr RIR” therefore A = Sa Ra- 


In order first of all to comprehend better the influence 
of the external resistance, there is represented in Fig. 2 
by the- curve A ‘the grid volts—anode’ current charac- — 
It is assumed that this charac- 
- without. noticeable external resist- 
- By the insertion of a. large 


taken 
ance in the anode circuit. . 


externa] resistance, for example of 500,000 ohms, the 


characteristic will assume an essentially different form. 
The curves in Fig. 2 are drawn on the supposition — 
of an anode potential of roo volts and for a valve with 

a potential amplification factor of 25. With- an ex- 


ternal resistance of 500,000 ohms, therefore, the satura- 


tion current is o.2 milliamperes, and the ‘’ working 
characteristic ’’ for this resistance is as shown by curve 


B. With an external resistance of 1 megohm, the work- 


ing characteristic assumes the form of curve C, and for 
Ra=3 megohms the form of curve D. The upper 
angles of these working characteristics lie in a curve 
which has the same form as the characteristic A, but with 
its origin passing almost through zero. - 


Working Characteristics. 


The curves show several important points. On the 
one hand, the. working steepness S, decreases with an 
increasing external resistance. As, however, the amplifi- 
cation is equal to the product Sqg.Ra, the total amplifica- 
tion actually increases to a certain extent with increasing 
resistance, until, finally, with a very high internal resist- 
ance, the steepness Sg becomes so small that 
the amplification also again-decreases. It 
will further be recognised that with an in- 
creasing resistance Ra the ascending portion ’ 
of the characteristic falls increasingly within 
the scope of the negative grid potential, 
where no grid current flows, and where., 
therefore, the overall power consumption of 
the valve has the smallest conceivable value. 
=- Finally, it. will be recognised that the 
greater the external resistance the straighter. 
runs the working ‘characteristic. , From these 
~ considerations it is apparent that an cx- 


valves 


ternal resistance Ra of about 3 megohms is the most 


favourable for the coupling of the resistance.amplifier. - 
The above conditions regarding the choice of. the 
external resistance apply for low- frequency amplification, 
by the prac-> 
tical construction of amplifiers.’ With the amplification — 
of high-frequency oscillations on the other hand, the con- 
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Aperiodic H.F. Amplification. 
ditions are somewhat more complicated. We shall see that 
there are two limiting conditions, one of which calls fora 
large external resistance, whilst the other requires a small 
external resistance; hence it follows that a compromise 
must be effected. 

The alteration of the con- 


ditions with high-frequency — oS why aperiodic  high-fre- 
amplification is to be chiefly Ra=0 quency © amplification with 
attributed to the influence 0-30 resistance coupling has 
of the internal capacities LOEWE-VALVE an| / Va= our hitherto caused so many 
shown in Fig. 1, which m= difficulties, since all means ` 
s X a 0-25 : : 
are in parallel with the w for lessening the internal 
coupling resistance Ra. The W HENNE capacity and. the capacity of 
effective resistance is $020 7 the leads are of little 
diminished by these capaci- = Py Pf TE avail, because the apparent 
ties, and the amplification J045 / EEA capacity Cga, which cannot 
is lowered thereby. First 2 aa os be influenced, gives by far 
of all let us calculate the ‘a amn pr the greatest amount. 
value of Ra, giving an “0310 7 As the result of fresh in- 
amplification of 1 in order PE vestigations, especially 
to establish a lower limit, 0:5 / | P A those of Schrader, it has 
which in practice must be Zena been shown that the apparent 
considerably exceeded if the A nd capacity Cpa is greatest when 


amplification is to be of any 0 
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1o cm., if these capacities are measured ‘‘ statically,” 
or if the valves are not in operation. If the second 
valve especially is switched on the capacity Cga“ vis 
apparently increased considerably in consequence of the 
effect of the grid on the anode.current. ‘This apparent 
increase of the capacity plays a specially important 
part; it is the chief reason 


a small 


use at all. If we write aa 2 2 ; placed in the anode circuit 
Ri, Vg-VOLTS of the previous valve.. But 
A=NRGIR = 1; Fig. 2.— Working Sa EEE Saes anode resistances of the greater the resistance 

a L 


in which R”, is to be that critical value of the coupling | 


the latter results in 
R'.= Rj 
K-r. 
It must be generally assumed that with this state of 
things the resistance R' is principally brought about by 
the resistance of the capacities, therefore 
T 
vee ore 
and C in cm. If we insert this in the formula for R'a 
R; C 
K—-1 477. 
This formula gives the miting value of the wavelength 
in metres, for which, with a definite value C of the 
harmful capacities, with a definite internal resistance 
of the valve R; and with a potential amplification factor 
K, the amplification 1 can be obtained. 


resistance, 


À ; : i 
=477. 6) where A is measured in metres 


we get A= 


Valve Capacities under Working Conditions. 
We shall see further that the magnitude of the harmful 
capacities is, on an average, about 50 cm. Furthermore, 
for the more usual valves it can be reckoned that the 


factor is about 16. The wavelength with 


R; 

7 (K-1) 
which ie high- frequency amplification ratio r can be 
obtained with resistance coupling is therefore about 
500 m. It may be assumed as a general rule that good 
high- frequency amplification is only possible-for a wave- 
length which exceeds that limit wavelength by about 
three-fold. 

Tt appears surprising at first sight perhaps that the 
harmful capacities should have an average value of 
about so cm. In fact the sum of the internal capacities 
Cazt+ Cor +Cga is very much smaller, namely, about 


Ra, the 


| smaller is the 
apparent capacity -Cga, and with a 


large value of 


_R, this apparent capacity drops to a fifth or tenth of the 


value it has with a large anode current. For this reason 
it is advisable to make R, as large as possible. 


As shown by the formula for the limiting wavelength 


of aperiodic high-frequency amplification, it is advan- 
tageous to make the internal resistance R; small and 
the potential amplification factor K large. In other 


words, the internal resistance of the valve must be small 
and the steepness of the characteristic must be as great 
as: possible. As will be seen from Fig. 2, one must not 
on this account choose too great an external resistance, 
since with an increasing external resistance the steepness 
of the working characteristic decreases more and more. 
Tt has been found in practice that the anode current 
should not be less than about 0.2 milliamperes; should 
it be so the working steepness would become too small, 
with a consequent loss of amplification. In practice, 
therefore, one should work with an anode potential of 
r00 volts and with an external resistance of 
200,000 ohms. In order to make the internal resistance 
as small as possible, the most favourable course is to 
work with double-grid or  four-electrode — valves 
in which the external grid is used as a modulating grid. 
In order to lessen as much as possible the capacities 
of the leads and thereby to reduce the harmful capacities. 
S. Loewe has constructed two four-electrode valves 
with all other parts of the amplifying circuit in a single 
glass bulb. The grids of the valves are connected by the 


well-known circuit used to reduce the space 
charge, ‘and it has now ‘been possible to reduce 
the limiting wavelength to about 7o metres, so that 


effective high- frequency amplification can be obtained. 
for wavelengths ranging from about 250 metres upwards. 
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Mains Supply. 
T (No. 259,260.) : 
Application Date, April 30th, 1925. 
(No. 259,262.) 
Application Date, May 8th, 1925. 
Various circuital arrangements for 
mains supply are described by G. G. 
Blake and L. Russell-Wood in the- above 
two specifications, the chief point of 
novelty in the invention, perhaps, being 
the inclusion of radio-frequency chokes. 


Circuit for obtaining H.T. and 


supply from mains. (No. 259,262.) 


L.T. 


In the accompanying illustration the 
Mais supply is shown at D.C. and may 
be either leads from a continuous-current 
supply or from rectified A.C. current. 


These leads are taken through two iron- ` 


cored chokes L, and L, shunted. by a re- 
sistance R. The filament current is then 


Valves at Sea. 


The valves used’ in ocean liners are — 


similar in all respects to those used on 


land, both in the case of transmission and | 


reception, but it is obvious that only ex- 


tremely reliable types can be expected to 


stand up to the exacting ‘conditions of 
such a service. The Berengaria, the 
‘Aquitania, and the Mauretania, all of 
which, maintain a‘regular schedule of 
tlantic crossings, 
Osram valves. . 
Two types are used for transmission. 
Types V 
fier and the latter a low self-capacity 
rectifier, are used as direction finders. In 
the. lifeboat sets, valves of the D.E.V 
type are used. l 
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are equipped with’ 


and QX, the former an ampli-’ 


Waves of the Wireless Engineer. 


drawn from L.T., and is regulated by 
another variable resistance R,. The high- 
tension supply is taken across the points 
X and Y, i.e., through both radio-fre- 
quency chokes and one low-frequency 
choke L,. The high-tension supply is 
shunted by a resistance comprising a lamp 
M, and a resistance R,, the H.T. supply 
finally being drawn through a choke L,. 


> and another lamp M, shunted by a large 
condenser C. 


A safety protection con- 
denser is included in the earth lead at 
C,, while a similar condenser is shown at 
C,. Another feature of the inventions 
which is dealt witn in the former specifi- 
cation is the use of series resistances in 


- the main positive high-tension lead P for 


the purpose of obtaining different high- 
tension voltage tappings. Yet another fea- 
ture of the invention is the use of a lamp 
M, connected across the input serving to 
indicate when the system is live. 

0000 


Inductive Reproduction. 
(No. 260,061.) 
Application date, August 6th, 1925. 


Instead of connecting- telephone re- 
ceivers directly to the output of an ampli- 


_ fier, it has been proposed to energise them 


by low-frequency induction. A modifica- 
tion of this scheme is described by G. 


. W. Hale and R. Lyle in the above British 
- Patent Specification, the accompanying 


drawing illustrating the invention. The 


_ arrangement really consists in using a 
. powerful low-frequency amplifier, the out- | 


put of which is connected to an overhead 


frame, or system of insulated wires, and. 


earth, a-.strong low-frequency field exist- 
ing, of course, between the two. The 


‘headphones are provided with leads of 


appreciable length, and when these are 
placed in the field, i.e., between the over- 
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Post Office Triumph. i 

A tribute to the -growing popularity of 
the Ediswan R.C. Threesome valve has 
been received by Messrs. Edison Swan 


Electric Co., Ltd., 123-126, Queen Vic- 


- + 
A 


toria Street, E.C.4, in the shape of a- 
letter bearing as the sole address ® Edison 
‘Swan Electric Company’s: R.C. Three-. ._ 


some.” In spite of the scant address, the 


‘letter was duly delivered to the Edison - 


Swan branch in Newcastle, the nearest 
depot to Sunderland from which the letter 
was sent, | 


head wires and earth, sufficiently strong 
currents will be induced in ¿hem to ener- 
gise the receiver quite powerfully, A 
modification of this system lies in, ener- 
gising several overhead systems from sub- 
sidiary amplifiers, the anode supply of 
which is taken directly through the 
network system. Thus, in the accom- 
panying illustration the last valve of the 


main amplifier is shown at V,, arid the 
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Loud-speaker distribution system. 
š (No. 260,061.) 


anode circuit contains a transformer T,, 
which is connected to a line L, and earth, 
the line L, also being connected, if de- 


sired, to one of the distributing networks. 
. The continuation of this line is connected 


to an input transformer, the secondary of 
which controls the grid-filament circuit of 
another valve V,. The anode circuit of 
this valve contains another output trans- 
former T,, serving to energise another 
rframe or network N located, of course, in 
another building. The anode supply to 
the valve Vie it will be seen, is taken 
through the line L,, which may form part 
of the main network. - 


Alkaline Battery Service in London. 


_ Increased facilities for charging bat- 
teries in the West Central area of London 


3 ~ are available with the opening of the new 


London Showroom and Service Depot of 
Messrs. Batteries, Ltd., of Redditch. 
The new premises, which are situated 


“at 220, Shaftesbury Avenue, W.C.2, are 


provided with every facility for recharg- 
Ing and refilling - batteries. A technical 
staff gives advice to users and intending”. 
purchasers of the ‘‘ Nife’’ Nickel Steel 
Alkaline Accumulator.. © . | 
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Change of Address, 


Messrs. Radio Presse, Paris, notify us 


that their’ new address is 129, rue du 


Faubourg Poissonniére, Paris, (1Xe). 
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“The Wireless World” Information Department Conducts 
a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.”’ 


Each 


separate question must be accompanied by a stamped addressed. envelope for postal reply. 


A Loud-speaker Filter Circuit. 


It is often said that a filler circuit 
connected between the out put valve of 
a receiver and the loud-speaker will 
improve the clarity of reproduction, 
and that there are other reasons why 
such a circuit is desirable. What 
are your views on this matter? 


M. N. 


When the output valve is one of the 
so-called super-power valves, the steady 
anode current for a grid bias of, say, 


—18 and an anode voltage of 160 is of- 


the order of 15 milliamperes. If this 
current is passed through the windings of 
- an ordinary loud-speaker there is no 
doubt that it is overloaded, and will not 
give good reproduction. In addition 
there is a danger that the windings may 
be damaged, and the magnets may in 
time be weakened.. To avoid this a 
transformer or a choke-condenscer filter 
should be fitted. 


A loud-speaker filter circuit. 


If a transformer is used it is possible 
by careful design to arrange that the 
most efficient impedance is connected in 
the output circuit of the valve. A 


transformer will, therefore, in many in- ` 


stances enable a better adaptation of the 
impedance of the Joud-speaker to that of 
the valve, with the result that louder 
signals are obtained. In addition, ‘the 


steady anode ‘current passes through the. 


primary winding of a transformer; this 
can be made of ample size. 7 

The use of an output transformer j 
this way is to be recommended, not only 


because ‘of the improvement in the quality. 


of reproduction and increase. in loudness, 


but because it is easier to run extension 
wires between the set and points where 
the loud-speaker is occasionally required 
without upsetting the tuning of the set. 


When it is not possible to obtain a pra- . 


perly designed transformer, the simple 
filter circuit can be used with excellent 
results: A suitable circuit is given here 
and will be seen to comprise an iron 
cored choke coil and two fixed condensers. 
The inductance which the choke should 
have will depend entirely on the A.C. re- 
sistance of the valve, the loud-speaker, 
and the lowest notes it is desired to pass 
without reduction in amplitude. . If a 
loud-speaker having a D.C. resistance of 
750 to 1,000 ohms is used, and the output 
valve has an A.C. resistance of 3,000 to 
4,000 ohms, a choke of 15 to 20 henries is 
ample. The two condensers should be 
large ones, or the lower tones may be 
reduced in strength. If they are of 
2 mfds. each the results should be satis- 
factory, although when certain loud- 
speakers are used a reduction in the 
strength of the lower tones is noticed. 
Larger condensers should then he used. 


oo00 


Testing Valves. 
T appreciate the valve test reports pub- 
lished from time to time, and 


wonder whether you would give me 


an idea as to the method of con- 
ducting the tests, as I would like to 
he able to measure the characteristics 
of my own valves. It seems to me 
‘that it is of considerable importance 
to know the characteristics of indi- 
vidual valres, as then the effect of 
differences in operation is more 


readily noted, G. E. M. J. 


The valve characteristics can be ob- 
tained with the circuit arrangement 
shown on this page. The filament of the 
valve to be tested is heated by a battery 
connected to the L.T. terminals, and the 
voltage across the filament is adjusted 
by a rheostat R,, and is indicated by a 
voltmeter V,. This instrument should be 
of a type reading 0 to 6, and need not 


-þe a very accurate one. 


In the grid circuit is an adjustable 
grid battery which biasses the grid V, 
volts; grid current, if any, is indicated 
by the microammeter »A, which may 
read 0 to 100 microamperes.’ A useful 
range for V, is 0 to 25 or 30 volts, but 


-is obtained. 


_ positions in a set may be judged. 


~ 
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it should be capable of reading small 
voltages accurately, because certain ‘valves 
have a working grid bias of about. 1 
volt, and a change in voltage of .1 should 
be easily readable. A two-range instru- 
ment is useful. : 

Connected in the anode circuit is a 
milliaammeter mA for indicating >the 
anode current; this instrument should be 
an accurate one reading 0 to 5 and 0 to 
50 milliamperes, or thereabouts. Anode 
voltage is indicated by a voltmeter, V,, 
which should read 0 to 120 and 0 to 240, 
or cover a similar range of voltages in 
two or three steps. | 

So far as the ordinary anode grid 
characteristics are concerned, the. pro- 
cedure is quite simple. Set the filament 
voltage at the required value, adjust the 
H.T. voltage to, say, 120 and the grid 
bias to zero. Now with the anode-volt- 
age constant at 120 read off the anode 
current at mA for grid voltages V, of —1, 
—2, etc., volts. Repeat the readings’ for 
other anode voltages. 

If a sheet of squared paper is now 
marked off in volts and milliamperes in 
the usual manner, a curve can be drawn 
through the points obtained by plotting 
the results of the test. These curves are 
extremely interesting, and we ourselves 
test every valve in this way before using 
it in a set. © 

From the curves it is an easy matter to 
estimate to a suitable grid bias | for 
Various anode voltages. Let us su pose 
that at 120 volts a suitable grid bias is 
—6 volts. The anode cwrent is, say, 4 
milliamperes. Increase the anode wolt- 
age to 130 and read the anode current, 
say 5 milliamperes. Now increase: the 


grid bias to reduce the anode current to 


Circuit arrangement for measuring valye — 
characteristics. ; 


its origimal value of 4 milliamperes; the 
new grid bias might be 7 volts. 


Then 
from the figures obtained. the voltage 
amplification factor is 10+1, that is,. the 
change of anode voltage divided by -the 
change of grid voltage. The anode A.C. 
resistance is given by the change of anode 
voltage divided by the change of anode 
current, in this case 10+0.001, or 10,000 


ohms. Similar measurements can be made 


at other points, and when the results are 


worked out an accurate table of values 
From these values, the suit- 
ability of a valve for use in the various 


r 
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‘A PROGRAMME SUGGESTION. 


HE popularity and utility of broadcasting 
must always be governed by the nature and 
quality of the programmes. The pro- 
grammes, in fact, are the very heart of 
‘broadcasting. But the 
programme maker’s is 
no ordinary task of 
for whereas the 
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tempt, but we must stop to ask if it is really the best 
way of meeting the wishes of the public. In the early 
days of broadcasting it was practically impossible to ar- 
range the programme ahead. Under such circumstances 
the necessity for great variety was fully apparent because 
the public could not choose, but now that details are 
arranged for so long in advance, 
is it not perhaps time that a 
change in policy took effect? We 


entertainment, PAGE have made it our business lately 
theatre may repeat the same per- EDITORUL Views ae OL to make enquiries amongst our 
formance for perhaps a whole SigNAL FADING MEASUREMENTS... 32 friends, and we are told that lis- 
season with scarcely any change, By R. L. Smith Rose. tening to broadcasting cannot be 
the broadcast programme is never NOVELTIES FROM OUR READERS... 38 indulged in every evening because 
repeated, and even individual Tue “ Wrireress Wort” Five (con- of other engagements, and that 
items of the programme reappear cluded) 39 with the present construction of 
but seldom. By W. James. | the programmes it seldom happens 

It must be that in this system Sır Jonn C. W. REMH 44 that more than one or, at the most, 


the cost of programme production 
is very high, and perhaps so high 
that the quality of the daily pro- 
grammes must suffer in order that 
the best of broadcasting may be. 


CURRENT TOPICS ... 

Broapcast RECEIVERS. 
“L ann D” MopEL ... es 

FIlmnts AND Tres FOR New Reapers... 49 


two items in the evening make a 
strong appeal. On this account 
the decision must be made as to 
47 whether the whole evening can be 
given up in order to listen to one 


GECOPHONE 


averaged out over the year which Tae Ser Burtper. Wiring... ... 51 or two items which may last only, 

- has to be budgeted for according BROADCAST BREVITIES .. 53 perhaps, for half-an-hour in the 
to the funds available for the pro- News FROM THE CLUBS ma ene BB middle of the evening. We are 
gramme side. 3 2° Ateaeeon. TRPenNATIONED. Printi. 56 told that if, on the other hand, 
It is not our purpose here to Lerrers To THE Error | 57 % the programme authorities divided 
criticise; we realise too well the f New APPARATUS Rg up the public into groups and 


enormity of the task. which the 
B.B.C. has to carry through, but 
some views on the method of divid- 
ing the programme time may be 
worth putting forward in the spirit of suggestion, and 
pur readers’ views on these points would be gladly wel- 
comed. | 

The present policy of the B.B.C. programme directors 
appears to be to endeavour to put on such a variety of 
` items that the tastes of every section of the community 


are met by at least one item each evening. This en-. 


deavour is a very courageous and well-intentioned at- 
B 9 


READERS’ PROBLEMS 


catered for each group, say, one 
night in the week, then broadcast- 
ing would assume a much more at- 
| _ tractive character, because we 
could: settle down to an evening’s entertainment without 
experiencing the disappointment which would result from 
our favourite music being A in between items 
not at all to our taste. 

Is it not better to announce programmes well i in advance 
and please some section of the public all the evening 
each in turn, and so allow freedom for other engagements 
when other: sections of the public are being catered for? 


Wireless 
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SIGNAL FADING MEASUREMENTS. 


Practical Details for Constructing and Calibrating the Necessary Apparatus. 


By R. L. 


that under certain conditions the range of a wire- 

less transmitting station was greater at night than 
in the daytime, a section ‘of those engaged in wireless 
science, whether from an amateur or professional stand- 
point, have given their attention to the measurement of 
signal strength and the study of the variations in the 
results obtained. This subject has two very important 
aspects both of which should attract the 
interest of the experimenter. Tirst of all, 
in order that communication may be car- 
ried on at all under any given conditions 
it is necessary that the transmitting station 
shall produce at the receiver a signal of 
sufficient strength for comfortable recep- 
tion on head-telephones or for the opera- 
tion of recording apparatus: further, in 
circumstances in which atmospheric or 
othe: inierference is very pronounced it is 
necessary that the ratio of the desired to 
the undesired signal shall be above a cer- 
tain minimum value. Thus, in order that Fis. 

e . : valve showin 
the design of a new wireless communica- 
tion scheme may be carried out in a satis- 
factory manner, it is desirable to have as much knowledge 
as it is possible to obtain from the stations and schemes 
already in existence. In the second place, the study of 
the variations of signal strength from given transmitting 
stations unde: different conditions has a most important 
scientific bearing on the problem of the manner of the 
propagation of wireless waves over the earth’s surface. 


| l VER since the year 1902, when Marconi discovered 
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‘n recent years this subject has gained an enormous added 
interest on account of the rapid development of the use 
of wavelengths below 600 metres, particularly those lying 
within the broadcast band and those below 100 metres. 


SMITH ROSE, Ph.D., D.Sc., A.MI.E.E. 


1.—Connections of rectifying 
method of balancing 
out the steady anode current from 
the galvanometer. 


| 
, | 
| | 
| 
Q è 
> | | 
a ER | 
=| | 
d | | Fig. 2.—Circult diagram of receiver 
ií | , apparatus. 


The importance of obtaining a complete and accurate 
knowledge of the behaviour of wireless transmissions 
under a large variety of conditions using wavelengths 
similar to those now employed for broadcasting purposes 
is, of course, sufficiently obvious nowadays; while the 
experiments already carried out on various wavelengths 
from 100 metres downwards have adequately demon- 
strated the important part which these wavelengths are 
likely to play in the future of wireless 
communication. On these two bands of 
wavelengths the variations in signal 
strength take place much more rapidly than 
on the longer waves, and these variations 
are now generally referred to by the:term 
‘‘ fading,” implying that a signal which 
is at one instant strong and easily audible 
may decrease in strength or fade, until at 
a few seconds or minutes later it is. very 
much weaker or even inaudible. After 
another period of time the signal may re- 
turn to its former strength, and this cycle 
of operations is repeated in 
which may be very regular or very erratic, 
depending upon a large number of condi- 
tions. The study of such fading variations is in itself 
very fascinating, and the object of the present artitle is 
to describe a simple method by which the experimenter 
may himself make systematic measurements in this direc- 
tion and so obtain added interest from his receiver, as 
an alternative to the logging of broadcasting stations or 
ordinary DX reception. 
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In the carliest stages of the obtaining of information 
on signal strength under any new conditions it is perhaps 
sufficient to record the estimated strength of the signal 
heard in the telephones, employing the well-known R 
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a manner 
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Signal Fading Measurements.— 
scale. While much useful data can be obtained in this 
manner, the absence of any standard of reference and the 
T inherent dependence of the results upon physiological and 
other factors over which the observer has little or no con- 
3 trol, make it necessary to classify it as a qualitative 
Tather than a quantitative method of measurement, and 
= it is to be regarded merely as a preliminary to the carry- 
| ing out of more accurate measurements. An improve- 
» ment on the above, which was introduced in the early 
days of signal measurements, is the well-known shunted 
a ‘telephone method, in which the telephone receivers are 
_ shunted by a known resistance until the received signal 
is just audible or just not audible, care being taken to 
maintain the total impedance of the circuit containing 
: the telephones constant. _On a steady signal this method 
of measurement has some small application, but it is 
- practically useless for a series of measurements owing to 


Fig. 3.—General view of receiving and measuring apparatus. From left to right may be seen the 
- loose-coupled tuner, amplifying and detecting panels, and galvanometer lamp and scale. 


_ the falling off in sensitivity of the ear due to fatigue. It 
< is also unsuitable for making rapid observations of fading 
' wing to the appreciable time necessary in making the 
© adjustments of the shunt resistance. When considering 

the application of a method of measurement to the recep- 


Bis of broadcast transmission, it is to be remembered that. 


any audibility method relying upon the use of telephones 

is almost impossible owing to the difficulty of distin- 

guishing between real variations in the wireless signal 

strength and variations in the intensity of the audible 
modulation comprising the broadcasting programme. This 
difficulty will, of course, vary in its extent with the type 
_ Of programme being transmitted. 

T From several points of- view, therefore, it is highly 
_ desirable to eliminate as far as possible the telephone 
-receiver from wirless measurements and so avoid the 
gaies of the human ear. By the use of a sensitive 
_ moying-coil galvanometer in conjunction with a valve 
_ receiver most of the above difficulties are removed, and 

ki it is not easy to make absolute measurements of the 
~ field intensity in the arriving waves, relative signal 

a measurements can be made fairly simply to a 
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high order of accuracy and with ample reliability for the 
study of fading 


Principle of Galvanometer Method. 


The method of measurement employed is based upon 
the fact that when a sine-wave alternating voltage of any 
frequency is applied between the grid and filament ter- 
minals of an ordinary rectifying valve there is a change, 
usually a decrease, in the mean value of the anode cur- 
rent flowing through the valve. The valve can be used 
under the conditions for either grid or anode rectification ; 
but as the former gives a greater sensitivity for the 
present purpose, it is assumed that it will be used in this 
manner employing the usual condenser and grid leak. 
Since the change in the anode current due to the arrival 
of the signal E.M.F. is only a small fraction of the 
steady current which normally flows from anode to fila- 
ment through the valve, it is evidently desirable to 
eliminate this steady current 
and only record the change 
on the galvanometer, which 
can then be used in a much 
more sensitive condition. 
For example. the steady 
anode current through a 
rectifying valve may be of 
the order of half a milli- 
ampere or 500 micro- 
amperes, whereas it will be 
necessary to record changes 
in this current of a fraction 
of a microampere if reason- 
able sensitivity to incoming 
signals is to be obtained. 
In order to avoid the steady 
current passing through the 
galvanometer, this instru- 
ment is connected in a 
shunt circuit with a simple 
potentiometer arrangement 
by means of which the 
anode current may pe `` backed-off °? from the galvano- 
meter. The schematic circuit-diagram of the arrange- 
ment to be described is shown in Fig. 1. The input side 
of the valve is seen to be similar to that usually employed 
for rectification ; comprising the fixed condenser (F.C.) 
and grid leak (G.L.), the input E.M.F. being applied 
to the condenser and negative filament terminals respec- 
tively. A potentiometer, AC, is connected across the 
valve filament, and the anode circuit is formed by the 
resistance R and the high-tension battery.. The galvano- 
meter, G, is connected, as shown, between the negative 
H.T. terminal and the slider, B, of the potentiometer. 
Now suppose that ža is the steady current flowing in the 
anode circuit, before the application of any input 
E.M.F., then the potential difference between the ends 
DE of the resistance R will be equal to 7,R, the point 
D being at a positive potential with respect to E. Along 
the potentiometer ABC, it is evident that the point is 
positive with respect to C. Therefore since points C and 
D are connected together, the point B can be brought to 
the same potential as E by adjustment of the slider, and 
this balance position will be indicated by the current 
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Signal Fading Measurements.— 
through the galvanometer G, falling to zero. If now an 
alternating E.M.F. is applied to the input terminals of 
the rectifier the anode current will alter, and the current 
change will divide between the resistance R and the 
galvanometer G. A definite fraction of the change in 
current will therefore flow through the calvanometer and 
a corresponding deflection will be produced. In actual 


practice the resistance R can be made large compared 
with that of the galvanometer, so that the greater part 
of the change in current passes through the instrument. 
To give a more concrete idea of the various dimensions 
to be employed in such a circuit the following particulars 


Fig. 4.—Amplifying panel (Icft) and rectifier (right) showing stud switches of balancing potentiometer, 


are given of a rectifier unit employing an ordinary dull- 
emitter valve operated direct from a 2-volt filament bat- 
tery, and employing a H.T. battery of about 24 volts. 
The steady anode current 7 was about o.5 milliampere, 
so that with the value of R of 1,000 ohms, the steady 
P.D. between D and E was about 0.5 volt. Since the 
total voltage drop along the potentiometer AC was 2 
volts, it is evident that the tapping point B had to be 
adjusted so that BC was a quarter of AC, in order to get 
zero current in the galvanometer. The galvanometer 
employed had a tesistance of 12 ohms, and as it was 
shunted by the resistance R (1,000 Q) plus the portion 
BC of the potentiometer (about roo ohnis), it is clear 
that about 99 per cent. of the change in anode current 
passed through the galvanometer. 

The circuit shown in Fig. r is, of course, not novel, 
and it is employed in many forms of wireless recording 
instruments, while the use of a rectifying valve for 
measuring A.C. voltages is employed as a portable instru- 
ment in the well-known Moullin voltmeter. 


Details of Apparatus. 


The above-described method of recording wireless 
signals should appeal to the experimenter, particularly on 
account of its simplicity and the low cost of the apparatus 
which is necessary as an addition to the ordinary receiver. 
To get the greatest sensitivity a reflecting galvanometer 
of the moving coil type is desirable, and a suitable form 
of this instrument can be purchased new at less than 
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four pounds. The average experimenter will have little * 
difficulty in fitting up a suitable lamp and scale for this 
galvanometer at a low cost, and the addition of the neces: - | 
sary resistances and potentiometer to the rectifier unit is - | 
a comparatively minor matter. It is seen, therefore, that | 
all the apparatus necessary to turn a wireless receiver 
into a visual recording instrument can be added at no 
more cost than that of a gucd loud-speaker, and it is to 
be remembered that no low- frequency amplification iS- 
required for this method of measurement. ~ 
The following description of apparatus utilising the 
above principles. which has been employed for the study 
of signal fading on the broadcast band of wavelengths is 
given more as a_ guide to 
the experimenter than with 
the recommendation that 
strict adherence to the de- 
tails given is necessary. The 
circuit arrangement of the | 
complete receiver is given im 
Fig. 2, from which it is seen- 
that the simplest form of a 
coupled circuit -and high- 
frequency amplifier is em- 
ployed. The aerial is a 
straight vertical wire, 7oft. 
high, and is used with an 
earth screen constructed in 
the form of a simple star- 
shaped network with its 
centre directly beneath the 
aerial. The leads from the 
aerial and earth screen to 
the tuning circuit are made 
as short as possible, and are run horizontally and parallel 
at about one. foot apart. Such an arrangement of the 
aerial system ensures some definiteness as to the actual 
quantity being measured. In the first place, the vertical 
component only of the electric force of the arriving waves 
is operative, since the total E.M.F. induced by the hori- 
zontal component is zero. This point is of great import- 
ance in a complete study of fading, particularly on the 
shorter wavelengths ; for, with the changing plane of 
polarisation of the arriving waves, the horizontal com- 
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Fig. 5 eae arrangement for calibrating the rectifying Vive 
om a local oscillator. 


ponent of the electric force becomes appreciable, and. an 
aerial system with unbalanced horizonal components 
would be acted on by both components of the- - 
force in a proportion which is not easily determined. 
The chief advantage of the use of the earth screen | 
is that the resistance of the aerial circuit is thereby 
kept reasonably constant and is independent of the mois- 
B I2 
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Signal Fading Measurements.— 


ture conditions of the earth’s surface. The coils used in 


the primary and secondary tuned circuits are formed of- 


single-layer solenoids and are very loosely coupled together. 
They are arranged with their axes vertical so that no 
E.M.F. is induced in them directly by the incoming 
waves. While it is desirable to have reasonably good 
selectivity in these tuned circuits it should not be so high 


that slight. variations in wavelength of the transmitter. 


. cause a decrease in received signal strength and so arti- 
ficial fading effects. For the same reason, and also to 
ensure perfect stability of the whole arrangement, the 
radio-frequency amplifier- comprises a perfectly straight 
three-stage system using a combination of transformer 
and capacity coupling. This is an old and well-known 


arrangement which gives moderately uniferm amplifica- 


tion over a range of from 300 to 600 metres. 
In regard to the rectifying panel the chief point is 


the arrangement of the 80 
potentiometer. This can, of ` 
course, be made with the ` 70 


adjustable tàpping covering 
the whole range, but it must 
_ be remembered that with a 
sensitive galvanometer a very 
fine adjustment is required 
for the balance position ; but 
that the range of this adjust- 
ment covers only a limited 
portion of the potentiometer. 
Consequently an arrange- 
ment such as that shown in 


DEFLEOTION ON POINTER 
GALVANOMETER Qo 


the diagram, Fig. 2, can be ~ ‘ena 
employed with advantage. 0 Zen 
Here it is seen that the © 0 100 


shunt resistance to the fila- 
ment battery comprises two 
fixed resistances of 80 and 
28 ohms respectively, a 
variable resistance of 20.ohms, while the actual potenti 
ometer is formed of only a 2-ohm series resistance. The 
variable resistance and the potentiometer are arranged in 
sections on ten-stud switches, and it will be appreciated 
that they form coarse and fine adjustments respectively 
of the balancing E.M.F. applied to the galvanometer. 
For example, suppose the variable resistance is set at 
16 ohms ; the, total resistance of the circuit will be 116 
ohms and, with a 2-volt filament battery, the range of 
the potentiometer will be from 0.48 to 0.52 volt in ten 
steps. This, it will be noted, is suitable for the case 
assumed above, in which a balancing E.M.F. of about 
0.5 volt was required from the potentiometer. The actual 
quantities concerned will, of course, depend very much 
upon the valve and the H.T. voltage employed, and the 
resistances must be arranged accordingly. In place of 
the tappings to the 10-stud switch, a continuously adjust- 
able potentiometer of a few ohms resistance can, of 
course, be employed. Unless the contact on this is of 
very good design, however, a stud switch is to be pre- 
ferred. The disadvantage that adjustment cannot be ob- 
tained between the studs is not serious, since when an 
approximate balance has been found, the deflections due 
to the signals can always be read from the false zero 
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DEFLECTION ON MIRROR GALVANOMETER Go 
Fig. 6.—Calibration of rectifying valve aad reflecting galvano— 


meter Go against thermo-junction and pointer-galvanometer G; 
supplied from local oscillator. 


_ ensure 
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thereby obtained. In the set under consideration the 
balance is obtained to within about ro mm on the gal- 
vanometer scale, which is then moved to bring the spot 
of light on to the zero line. During the balancing opera- 


tion, the aerial system is cut off by means of the “double- 


pole switch S, shown in Fig. 2, so that no external 
E.M.F. is received. When the balance is obtained the 
aerial is switched. in and the circuits are tuned until the 
galvanometer deflection is at its maximum. ‘To assist in 
the identification of the transmission it is convenient to 
be able to switch out the galvanometer and substitute a 
pair of telephones (as at Sa, Fig. 2) for audible recep- 
tion of the signals. When.using a sensitive galvanometer, 
as in the present case, it is found that a readable deflec- 
tion can be obtained on the carrier-wave of a broadcasting 
station while the modulation is barely audible in the tele- 
phones. It is therefore an advantage to insert an audio- 
frequency amplifier in front of these telephones. _ 

. The lay-out of the ap- 
paratus being described is 
-shown in the photographs 


in Figs. 3 and 4. The 
installation is contained in 
a wooden hut in a feld 


° in such a position that it is 
well. clear of such obstacles 
as trees, buildings and over- 
head) wires, which might 
cause local distortion of the 
arriving waves The set is 
completely self - contained 
and is operated from port- 
able accumulators for the 
valve filaments and galvano- 
meter lamp, and large size 
dry cells for the high-tension 
batteries. AII batteries used 
for the valves should be of 
ample capacity, in order to 

constancy of amplification and rectification 

throughout a continuous test of several hours’ duration. 

For the galvanometer lamp a 6-volt 12 watt motor-car 

headlight bulb is found to give a comfortable spot of 

light when the hut is darkened. A small reading lamp 
can be operated from the same battery to assist in record- 
ing observations. 


200 300 400 


Calibration of the Rectifier Unit. 


The first point to be decided in the.use of a measuring 
set of the type described above is to ascertain what inter- 
pretation is to be placed upon the galvanometer reading. 
In the second place, some means must be provided of : 
determining that the overall sensitiveness of the receiver 
is remaining constant during a test so that any variations 
in the: galvanometer deflection may be attributed to the 
incoming signals. Now it is known that when a valve is 
used for grid rectification the change in anode current is 
proportional to the square of the alternating E.M.F. 
applied to its input circuit when this is below a certain 
limiting amplitude. In order to verify that this law 
held in the case under consideration the rectifier unit was 
calibrated by the aid of a local oscillator, The circuit 


diagram of mie arrangement is shown in Fi ig: 5. A simple 


ee ee 
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Signal Fading Measurements.— 

valve oscillator was arranged in a suitably screened box, 
and the oscillatory current was measured by means of a 
non-contact, heater-thermojunction (T.J.) reading on a 
direct-current pointer galvanometer G,. By this means a 
known current could be passed through the resistance, R, 
and thus a known potential difference applied to the 
input circuit of the rectifier. After the steady anode 
current from the rectifying valve had been balanced out 
from the galvanometer, G., the local oscillator was 
switched on and the current adjusted to produce approxi- 
mately ‘full scale deflection of G,. The oscillatory cur- 
rent was then reduced in successive stages at which the 
readings on both galvanometers were recorded. The result 
of such a test is given in Fig. 6, which shows that the 
deflections on the two galvanometers are proportional to 
one another. Now it is known from calibration that the 
thermojunction produces a reading on G, proportional to 
the square of the current passed through the heater. It 
is thus evident that the deflection on the rectifier galvano- 
meter is proportional te the square of the input E.M.I. 
over the full range of the scale employed. Since the 
radio-frequency amplifier will give an amplification which 
is largely independent of the amplitude of the signal 
E.M.F., it follows that when used for the recording of 
signals the deflection of the galvanometer G, will be pro- 
portional to the squaie of the potential difference across 
the secondary tuning condenser, 7.¢., proportional to the 
square of the received aerial current. For making 
periodical tests of the overall sensitivity of the apparatus 
during measurements on received signals it is convenient 
to replace the resistance R by a small coil which is placed 
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TIME G.M.T. may be switched off and the 
Fig. 7.—Observations of signal strength from Bournemouth cr vertical aerial. Wavelength, obser vation of the ine ming 


386 metres; sunset 2021 FM 


with a fixed coupling to the secondary tuning coil. By 
this means an F.M.F. can be injected directly into the 
secondary circuit, and thus the galvanometer deflection 
for a given current jn the local oscillator can be checked 
when desired. 

When all the measuring apparatus has been set up in 
the manner described, the procedure to be adopted in the 
carrying-out of fading tests may be briefly described as 


2 
ane 
ar 


JANUARY Tath, 1927. 


follows. The rectifying valve should be aiken on at 
least half-an-hour before it is desired to make observa- 
tions in order to allow the conditions to become quite 
steady. During this and the whole of the tests, the 
apparatus should be carefully shielded from draughts, 
for it is to be remembered that the galvanometer is of 
relatively great sensitivity and that the minutest changes 
in anode current will cause erratic variations of the deflec- 


tion and detract considerably from the accuracy of the 


results. 


Measurements on Broadcast Transmissions.. 


At the beginning of a test the receiver is tuned in to 
the desired wavelength, and then with the aerial and 
earth switched off, the steady anode current is carefully 
balanced on the galvanometer, and the scale of this 
instrument adjusted to give a reading at zero. 


receiver, and the strength of the current adjusted to give 
about half scale deflection on the galvanometer. After 
recording the steady deflection so obtained, the oscillator 
is switched off and the aerial and earth circuit completed. 
The galvanometer deflection due to the incoming signals 
is then observed at intervals of, say, 15 seconds for a 
period of about ten minutes. At the end of this- time 
the aerial and earth are switched off and the ‘‘ zero ” 
deflection of the galvanometer is observed and recorded. 
Under the most satisfactory conditions it is usual to find 


that a steady drift of the anode current has taken ‘place 


‘ zero” 


which results in the of the galvanometer charg- 


ing by a few millimetres over such a period of ten 
minutes. 


While this drift may be negligible when déaling 
with large deflections of 300 


or 400 mms., at smaller 

aeeeRe readings it becomes. im- 
ETARSAN portant, and it is: then 

N -Hha LV necessary to apply propor- 
aang = ia tal tionate corrections to ` the 
Rae eaeeee scale readings taken during 
40 45 50 55 2000 05 the previous ten minutes. 
OFF SCALE After noting this altered 


zero, the rectifier may be re- 
balanced, and then thet local 
oscillator is switched} and 
its current adjusted t` the 
same value previously ‘used. 
From the resulting deflec- 
tion, a comparison of the 


lluk 


signals continued. 


stant, the cause of the variation must bes sought and 
eliminated. Under the best conditions, and with care 
attention, this apparatus can be made to repeat E 
within 5 to 10 per cent., and when it is considered. that 
the fading of signals very frequently gives changes of 
100 per cent. or more, such an accuracy is sufficient for 
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The: local 
oscillator is then switched on, brought into tune with the. . 


x 


- neighbourhood of sunset. 
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Signal Fading Measurements.— 


much useful work on this subject. It will, of course, 
be appreciated that when once a period of systematic 
observations has been begun, no changes must be made 
in the tuning of any of the circuits or in the adjustments 
of the amplifier. 


Local Station Check. 


The overall reliability of the apparatus can also be 
checked by making a continuous series of observations on 
a nearby broadcasting station. For example, on the set 
described above, observations taken on the transmissions 
trom 2LO at a distance of 18 miles show a maximum 
Variation of only a few per cent. over a three or four 
hour run by day or night. Incidentally this is a tribute 
to the constancy of the radiated carrier wave from the 
broadcasting station. When observing at longer distances 
it is usual to find that the resulting signals are equally 
constant in the daytime only, and that when the time of 
observation approaches or follows sunset, erratic varia- 
tions in the received signal intensity take place. In 
Pig. 7 is shown the result of observations made on trans- 
missions from Bournemouth at a distance of nearly 80 
miles, and over a period of nearly three hours in the 
The graphs given in this 
diagram show the relation between the time of observation 


and the square root of the galvanometer deflection, which 
“3S proportional to the received aerial current. 


The readings were taken at half-minute intervals, and 
the gaps between the groups of observations indicate the 
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times at which the galvanometer zero and the amplification 
of the receiver were tested. In this case the observations 
were commenced at about one hour and a half before 
sunset, and the signal strength is seen to be fairly con- 
stant for about the first half hour. At about an hour 
before sunset the strength of signal begins to vary by an 
amount which is well outside the limiting experimental 
error. After sunset the variations continue to increase in 
magnitude, and towards the end of the run they become 
very large, the strength varying between two-thirds and 
twice the approximate day value. It will be observed 
that in some cases the fading appears to pass through 
periodic cycles of one to three minutes’ duration ; but in 
other cases the variations are very erratic in their 
nature. 


Application of Results. 

This graph is typical of many that are obtained with 
such measuring apparatus, and it is now known that the 
effects are due to the combination of a direct wave sent 
along the earth’s surface, and a second wave which has 
been deflected from the upper parts of the atmosphere. 
This second wave may have a varying amplitude, phase 
or plane of polarisation relative to the first, which give 
a resultant effect at the receiver greater or less than, or 
equal to that of, the direct wave, which is usually re- 
ceived alone in the daytime. By the systematic study 
of these fading processes under different conditions a 
great deal can be learnt about the behaviour of these 
waves and their mode of propagation generally. 
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- The aerial system of the Vendas Novas receiving station near Lisbon. This station was opened on December 15th, 1926, with a high- 
speed service to London and is part of a new scheme for linking Portugal with its colonies and with the principal capitals of Europe. 
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A Section Devoted to New Ideas and Practical Devices. 


AN EFFECTIVE INSULATOR. 


The chief qualities that an insulator 
should possess are a long leakage path 
during wet weather, ample strength to 
withstand the strain of a strong wind, 
low capacity, and, if possible, a dry 
spot somewhere along its surface. 

The insulator shown in the sketch 
may fairly be claimed to possess the 
qualities enumerated above. 

The glass rod is gin. long and $in. 
in diameter (as the strain is a longi- 
tudinal one, this diameter is ample). 
Next procure a small bottle the neck 
of which is a little less than twice the 
size of the glass rod. The shape of 
the bottle need not, of course, exactly 
follow that shown in the sketch, but 
something like it is preferable. The 
bottom of the bottle must be removed 
and the bottle chosen should have, if 
possible, a small rim round it; by 
marking round it with a three-square 
file and then gently tapping all round 
the bottom will come clean away. You 
may spoil a bottle or two at first, but 
it is not really hard to do. 

Having prepared the bottle, next 
find two brass washers which will 
easily slide on the glass rod, with 
about 3/;in. clearance all round, and at 
the same time be smaller than the 
bottle neck. Now insert one end of 
the rod in a clear, bright fire ; as soon 
as it starts to melt withdraw it and 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
details, with rough sketches, where : 
necessary, of devices of experi= 
mental interest for inclusion in this 
section. A dull emitter receiving 
valve will be despatched to every 
reader whose idea is accepted for 
publication. 
: Letters should be addressed to the Editor, 
: ‘Wireless World and Radio Review” Dorset 


: House, Tudor Street, London, E.C.4, and 
: marked “ Ideas.” 
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press the heated end against a bar of 
the grate.- This will give a ‘‘ dubbed 
up” shape, as shown in the sketch, 
When it has cooled sufficiently to 
handle slip on both the washers and 
insert the other end of the rod in the 
fire; shape this as the first and let it 
cool off. 

If you have obtained the correct 
shape it will be found impossible to 
remove either of the washers. Next 
slide the bottle over the glass rod and, 
marking the correct position, slip off 
the bottle and wind tightly round the 
rod insulationg tape, which should be 
about $in. When you have reached 
the inside diameter of the bottle neck 
cut the tape and wedge the bottle over 
it. Make sure it is a good tight fit, 


BOTTLE SHOWN 
IN SECTION 
INSULATING 


= 


WASHER EAL AERIAL = 


Aerial insulator of low self-capacity and long leakage path, 


and then seal finally with pitch (from 
a dry cell) run round hot. i 


All that remains is to fashion the- 


loops of wire at each end, and the job 
is finished. The insulator will stand 
all the strain it is likely to get in 
ordinary use, but of course care must 
be taken, when lowering the aerial, not 
to fracture it. EAS F. 
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EBONITE SPACERS FOR - 
“EVERYMAN” COILS. - 

A convenient method of construct- 
ing the ebonite spacing strips support- 
ing the primary windings of the H.F. 
transformers used in the “‘ Everyman 
Four” and other receivers is <illus- 
trated in the diagram. : 


ER 
32 THREADS 
PER INOH 


~ 


Grooving ebonite for “ Everyman” trans- 
former spacing strips. 


A strip of ebonite jin. in thickness, 
and having a width equal to the length 
of the spacing strip required, is 
clamped to the work-bench by means 
of two strips of wood the edges of 
which have been planed perfectly 
straight. Grooves are then drawn 
along the surface of the ebonite by 
means of a chaser having 32 threads 
to the inch. 


moved laterally and a fresh sèt of 
grooves cut, care being taken, j;when 
clamping down the guide strips} that 
fhe end tooth of the chaser engages 
accurately with the outside groove of 
the previous set. R. W. 
T 
à 


Having completed one- 
set of grooves, the ebonite strip is- 
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7 | Construction and Operating Notes. 


By W. JAMES. 


(Concluded from page 9 of previous issue.) 


N the first part of this article, published in last 
week’s issue, the circuit and the method adopted to 
provide effective screening was fully discussed, and 

the construction of the three high-frequency < units was 
described. The illustration of the back of the receiver, 
Fig. 7 (see illustration on page 9 of previous issue), 
shows a special mounting for the detector valve. This 
valve has a solid type of holder, which is glued to a 
piece of sponge rubber fastened to the upper surface of 
the top 1-mfd. by-pass condenser. A holder and mount- 
ing of this type is very satisfactory and is probably 

better than many of the anti-noise holders marketed. 
Naturally,, such a holder is not tightly fixed in position, - 
but, provided a little.care is exercised when inserting or 
withdrawing the valve, it will be found sufficiently robust 

in practice and really anti-microphonic. 

- With the three units assembled we can turn our atten- - 
tion to the arrangement of the remaining components. 


On the ebonite front panel, which measures 24in. x 
84in. x ł4in., are mounted the two rheostats, jack, four- 
point stud switch, and the three tuning condensers, in 
the positions indicated in Fig. 8. The lower row of 
holes marked C are for the No. 4 wood screws, which 
are screwed into the baseboard, and the three holes 
marked A are for the tuning condensers. These are of 
the one-hole fixing type, and if dial indicators are to be 
used holes for them will have to be drilled. 


Front Panel and Baseboard. 


The parts fitted to the baseboard, which measures 
23tin. x ro}in. x in., are shown in Fig. 9, from which 
it will be seen that the screening box is on the right-hand 
side, with the low-frequency parts on the left. Three 
din. battens are fitted to the underside of the baseboard, 
as is shown by the illustrations, and one brass bracket 
is provided at the extreme left-hand end. This bracket, 


Fig. 8.—Details of the ebonite front panet: A, jin. diameter; B 
screws ; D, jin. diameter ; E, 
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drilled and tappe 


Zin. diameter; C, jin. diameter and countersunk for No. 4 wood 


No. 6BA. 
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The Wireless World Five.— 
of 3in. strip brass, has one foot screwed to the panel, 
and the other to the baseboard. 

There are two terminal strips, one for the aerial and 
earth, and the second for the loud-speaker, and a battery 
connector. The two terminal strips, of the dimensions 
given in l'ig. 10, are fastened to the baseboard by lengths 
of din. brass strip, which are screwed to the underside of 
the baseboard and the ebonite strips. The battery con- 


nection strip is fastened in a similar fashion. 
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contact with the copper box; the condensers also hold the 
box firmly against the front panel. 

It is now easy to drill a few holes through the! base- 
board and the bottom of the box and to fit countersunk 
headed screws further to secure the box, baseboard, and 
panel, 4 

We have now assembled the three tuning units shown 
in Figs. 2, 3, and 5, and fitted the parts on the. panel 
and baseboard, except for the fixed condenser C,, Fig. 11, 
which is screw ed to the underside of the baseboard near 
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Fig. 9.—Arrangement of parts on the baseboard. 


With the baseboard cut to size and the connection and 
battery strips mounted, arrange the parts of the low- 
frequency amplifier as shown in Fig. g; then screw the 
panel to the baseboard and fix the brass bracket. Finally, 


. place the screening box in position, holding it tightly 


against the back of the panel, and mark the holes for 
the spindles of the tuning condensers. 

When these holes have been cut in the. back of the box, 
the box can be put in position and the three tuning con- 
densers mounted. The tuning condensers used have a 
metal end plate, which makes a fairly good electrical 


Fig. 10.—Ebonite connection strips for gt i esa aerial 


and earth terminals. A, 7/32in. diameter; B, jin. diameter, 
and countersunk for No. 6BA screws. 


the aerial and earth terminals. We have now td drill 
holes in the baseboard and screening bex for the connect- 
ing wires. 


Wiring the Set. 


If the wiring diagram is examined, it will be 
that one wire passes through the left-hand side jf the 
box looking at the open face. This is the wire connecting 
the plate terminal of the detector valve to the H.F. ‘choke 
coil. ‘There is'also another wire connecting the [metal 
end plate of the tuning condenser, a screw on the dnd of 
the shield, and a screw used to hold fixed condenger Ci 
to the tinned sheet base. It will also be seen that & wire 
passes from +HT. Det. to the lower r-mfd. bẸ-pass 
condenser ; this wire has an arrow-head to indicaté that ~ 
it is connected to the lower condenser ; it passes A 
the baseboard and the bottom of the screening A 
further wire which passes through the baseboard and 
the bottom of the screening box is for the positive side 
of the valve holder. Two small holes have therefore to 
be drilled in the left-hand end of the box, and two 
through the base and baseboard ; the latter holes dan be 
drilled to one side so as to clear the base of the unit 
when this is in position. One of the holes in the end 
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can be drilled opposite the H,F. choke, and the second 
near the opening, so that a screw and nut with soldering 
tags can easily be fitted. í 

Turning now to the centre section, the two partitions 
each have three holes for wires, which connect the points 
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H.T 2LF 160V 
H.T. 2H.F 120 V 
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circuit and the first H.F. valve, two additional holes are 
required for the aerial and earth wires. These holes 


pass through the baseboard, copper box, and sheet tin 
base in such a position as to provide a direct connection 
between the aerial and earth terminals and the respective 
contacts on the tuning coil. 


The connecting wires with arrow heads are jolned to the lower 1 mfd. condenser in thè three 


sections respectively. : . ; 


marked P, NC, and + H.T. These wires can be seen 
in Fig. 7 and are arranged in such a position that they 
are reasonably short and direct. Two holes have also 
to be provided in the centre section for the + H.T. and 
+L.T. battery wires, and two more for screws and 
soldering tags. The holes for the battery wires are made 
through the baseboard. 

In the right-hand section, which is for the aerial-grid 
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Wiring can now be commenced in earnest, and it is 
better to begin by.wiring the three H.F. units. Before 
the first H.F. unit is placed in the screening box, wire 
the grid connection of the valve holder to the G ter- 
minal of the coil and one side of the balancing con- 
denser, Fig. 11. Also connect the positive contact of 
the valve holder to the top front contact of the 1-mfd. 
condenser and the negative side to the E terminal of the 
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tuning coil, to the F terminal, and to the screw holding 
the coil to the tinned sheet base. Finally, solder this 
wire to the base and connect the two 1-mfd. condensers 
to the tinned sheet base. 

Now deal with the second H.F. unit and with the 
detector unit. In the latter unit is included a‘grid con- 
denser and leak, GC, R,, and a by-pass condenser, C,- 
These can be wired as shown in Fig. Irr. 

Before putting the three units in the sections of the 
screening box, run the three wires between the earth side 
of the tuning condensers and the screws provided; also 
put in three grid wires to the tuning condensers of ap- 
proximately correct length, leaving them free for the time 
being. 7 

If now the units are placed in their respective posi- 
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fig. 12.—Rear view of the completed receiver with the cover of the screening box in position. 
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stages, and a PM256 in the output stage. These valves 
are for a 6-volt filament heating accumulator, and will 
give the highest amplification, for a given selectivity, 
than it is possible to get with present-day valves. 

If other valves are used, choose those having an A.C. 
resistance of 20,000 to 30,000 ohms for the first four 
positions, and a power valve for the output stage. With 
the above valves the total filament current is 0.65 ampere. 

Another useful valve for the H.F. positions, if a quiet 
one can be obtained, is the Cosmos SP55 Blue Spot. 

Slightly better quality will be obtained by employing 
a valve of lower A.C. resistance, such as a PM6 (ap- 
proximately 6,000 ohms), in the detector stage, but a 
valve of this tye should not be used in the first L.F.. 
position unless a big grid bias is used to keep the steady 
anode current to about 3 milliamperes. It should be 
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The ends of the knobs of the }: 


two balancing condensers can be seen projecting through holes in the cover, 


tions, the three grid wires can be soldered to the grid 
wires already on the units; three insulating wires for the 
P, NC, and + H.T. connections can also be run between 
the first and second and the second and third sections. 
Finally, a pair of insulated wires is run beneath the 
baseboard, one for + H.T., and the second for +L.T., 
and insulated wires are passed through the baseboard and 
soldered according to the diagram. : 

Wiring is not such a difficult matter as one might tbink 
when first. looking at the wiring diagram. In fact, the 
units can be removed or connected in a few minutes. 
On the low-frequency side there is no difficult wiring, 
but insulated wires are used and are run beneath the 
baseboard in many instances to avoid crowding. 


Balancing and Testing. 


With the set wired, put a Mullard PM5A valve in the 
two H.F. stages, a PMs in the detector and first L.F. 


expected that no improvement in quality will be heard 
by using a low-impedance detector valve if a horn;type | 
of loud-speaker is employed ; with a cone type of Joud- 
speaker the quality is perceptibly improved. The re- 
ceiver is so flexible and the L.F. amplifier is so designed 
that the quality of the signals received from the local 
station is above the average. =H 

To balance the receiver, connect the batteries, letce., 
screw on the back of the case, connect the aerial: and 
earth, and tune in the local station. Now unsolder the 
+H.T. battery wire to the first valve. Probably the 
local: station will still be heard at good strength, ahd it 
should be reduced in strength by adjusting oe first 
balaneing condenser. The condenser will have to be 
adjusted very carefully indeed, and it might not be, pos- 
sible to find a position where the local station ig not 
heard at all. 

Now connect the + H.T.. battery wire and discofnect 
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the +H.T. wire to the second stage; this stage is ad- 
justed in exactly the same manner, but it will probably 
be found possible to find a silent point. The adjust- 
ment of the baldncing condensers must be done very 
slowly; a fraction of a turn of the knob is sufficient to 
_ pass through the best position. 

‘When the balancing condensers have been properly set 
and the + H.T. wires reconnected, try tuning a station 
at the top end of the tuning condenser dials. Commence 
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- Transatlantic Telephony. 

=- Å considerable number of our readers 
have written to us during the past month 

on the subject of duplex telephony be- 

tween the United States and England, 

which they have picked up. A corre- 
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by turning the amplifier full on, and when a station is 
heard adjust the low-frequency amplification by the stud 
switch, and the high-frequency amplification by the rheo- 
stat volume control. The latter control affects the selec- 
tivity, which is better when the amplification is reduced. 
Also tune in a station working on a fairly short wave- 
length. Dial settings should be noted, and if necessary 


: the dials be reset to make them read more nearly alike. 


The receiver will wot oscillate at any wavelength, and 
the amplification is sufficient for all practical purposes. 
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might also be some difficulty in persuad- 
ing Brazilian and Chilean amateurs to 
ae their well-known. prefixes BZ and 
The system adopted. in; the U.S.A., 
Australia, the Argentine, Portugal, and 


` metres. 


“ spondent at Hampstead tells us that at 
” 1430 G.M.T. on Sunday, January 2nd, he 
- heard a Canadian station sending gramo- 
-. phone: records and speech on about 20 
| s. . At intervals it announced 
:> “ Canada calling England ” and ‘‘ Canada 
- calling U.S.A.” He will be glad to hear 
‘if anyother listener picked up this sta- 
- tion and what is its QRA. - - 
= @000. | l 
Apropos the general interest shown by 
., listeners in the recent Transatlantic tests, 
we understand that the Post Office is 
` adopting: means for ensuring secrecy in 
. their transmission‘ and reception of wire- 


. International Prefixes. 
The International prefixes 
experimental transmitting stations have, 


since they were first adopted, suffered 
from a lack of method and general agree- 
ment. The effort of the American Radio 
Relay League to revise and re-arrange them 
in accordance with a regular system, of 


. which particulars are given on page 56,. 
deserves general support, though we fore- . 
see several obstacles to its immediate adop- : 


tion in Europe, where the prefixes LA, GI 
and GW have already become Su 


established, and the authorised Swedish 


and Italian call-signs are not altogether 


used by 


other countries, of indicating the district 


in which a station is situated by’ the 
. initial figure or letter of thé call-sign, has 


undoubted advantages, and we think that 
any similar system for indicating the 
Continent by International prefixes should 
be generally welcomed. 

i 0000 


Allotted and Stations 


New Call-signs 

. Identified. es | , 
G6HN (ex 2BON), H Needs,’ 69; Manor Road, 
ig Brockley, S.E.4. - then 

G6LR_ L. A.C. Lawler, 67, Lucien Road, $.W.17. 


| @2AFI W. Lindow, 86, Hutton Lane, Deane, Belton, 


Lancs. (Change of address.) . 


. @2ASY T. Wright, 147, Darwen Road, Bromley 


less telephony between England and the | 
United States, so that subscribers on 
either side of the Atlantic need not fear 
that their conversations will be overheard 
_ by any listener who can tune his set to 
the official wavelengths. 

0000 
QRA’s Wanted. a 

We give below_a list of the QRA’s 
which have recently been asked for by 
various correspondents, and shall be glad 
if any of our readers can supply us with 
the required information. ; 

In some cases the owners of experi- 
mental call-signs do not wish their names 
and addresses to be published, and we 
would, therefore, ask those who kindl 
send’ us QRA’s to indicate an which 
should be regarded as confidentia: 

From recent experience we find it neces- 
sary to point out that it is mistaken kind- 
ness to send in QRA’s taken from the 
““ Wireless Annual for-1926,’’ ‘‘ The Wire- 
less World. Diary,” or any other of our 
own lists, as, obviously, -we should not 
include any call-signs under ‘‘ QRA’s 
. wanted ’’ if we were satisfied that we - 
already had the information accurately 
recorded. | 

G ZBL, G 2BN, G 2DL, G ZWS, G 5AL, 
G 5NF, G 6YB, G 6YL, G 6ZL, G 6ZM, 
G 6ZZ, GC 6ID, DRN, D 7FJ, FOPM, 
GHDH, HW DX8, I 1CM, JM, 2PZ, 
K 4MC, K 4XY, LA 1K, R 1KA, RTRL, 
SS 8MAX, TY. 
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wagon. 


adaptable to the new proposals. 


There Cross, Bolton, Lancs. 
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COMPLETE TRANSMITTER FOR .FIELD USE. Telegraphy and telephony are both 
possible with the Marconi UCI 4kW transmitter which is here seen mounted on a field 
The five valve receiver with two tuning units can be seen on the right. 
' Tange for telephony is 70 miles, using 30-ft. masts, while for telegraphy (C.W.) the 


The 
rafige is 200 miles. 
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SIR JOHN C. W. REITH, KT. > 


Some Landmarks in a Striking Career. 


tt 


p | NHE career of Sir John Charles Walsham Reith, 
Kt., M.Sc., whose knighthood was announced on 
New Year’s Day, has many of those meteoric quali- 
ties which figure in American business fiction, but rarely 
in actual life. Still on the glorious side of forty (he is 
only 37), Sir John finds himself, in 1927, the executive 
head of all broadcasting conducted in Great Britain. 

- Educated at the Glasgow Academy, Gresham’s School, 
Norfolk, and at the Royal Technical College, Glasgow, 
Sir John Reith began his career as an apprentice in the 
North British Locomotive Works, obtaining his first busi- 
ness berth as an engineer with S. Pearson and Son, Ltd. 
Then came the war, and he entered the Royal Engineers. 
His term of fighting was brief, for, early in 1915, when 
holding the rank of major, he was so badly wounded at 
Loos as to be incapacitated for further active service. 
In 1916 he had recovered sufficiently to take up an im- 
portant commission in America, where he was placed in 
charge of munitions contracts on behalf of the British 
Government. While in America the staff under his control 


DIRECTOR-GENERAL OF THE B.B.C. 


Photo. : “Wireless World" copyright. 

A recent portrait of Sir John C, W. Reith, whose Knight- 

hood, announced on New Year's Day, coincided with his accession to the important office of 
Director-General of the British Broadcasting Corporation. 
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numbered 600 inspectors. Returning to England in 1917 
Sir John was for a short period engaged. on special -con- 
structional work, and at the time of the Armistice he 
was holding an Admiralty appointment. He then under- 
took the difficult and delicate task of liquidating arma- . 
ment and engineering contracts until 1920, when, at the | 
age of thirty, he became general manager of the Beard. 
more Works at Coatbridge, near Glasgow. 


First Association with Broadcasting. l D 
a 


When, in 1922, the vast enterprise of broadcasting was |? 
just emerging from the experimental chrysalis, an extra- {:' 
ordinarily happy choice on the part of the powers that |. 
were placed Sir (then Mr.) John C. W. Reith in the | 
managerial chair of the British Broadcasting Company. 1_ 

Sir John Reith is ‘‘a son of the Mange,’’ his father |. 
being the Rev. Dr. George Reith, who for fifty years |. 
was Anter of the College Church, Glasgow. His: 
grandfather was general manager of the Grand Trunk {+ 
Railway of Canada, and subsequently for thirty years 
head of the Clyde Naviga- į 
tion Company. — 

During his tenure of office 
as managing director of the 
British Broadcasting Com- 
pany, Sir John’ Reith’s 
forceful personality has 
largely dominated the policy 
pursued at Savoy Hill; and 
if that policy has not en- 


Sure e 
a a 


Met, Met ata ar 


tirely escaped criticism 
(what constructive policy 


ever does?), at least it can 
be said that British broad- 
casting has erred on the side 
of a healthy conservatism. 
Replying to the accusation 
that the B.B.C. has been re- 
luctant to consider the views 
of listeners, Sir John Reith 
himself said : ‘‘ If it be arbi- 
trary to decline to broadcast 
anything which in our 
opinion might be injurious 
‘morally and intellectually 
then we are open to this 
charge.” This, in a nut- 
shell, expresses an attitude 
of mind, courageous and (be 
it whispered) rare, which has 
given Britain a broadcasting 
prestige and dignity un- 
excelled in any othercountry. 
Sir Jobn Reith’s present 
post is that of Director- 
General of the British Broad- 
casting Corporation. . 
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= OUR HAPPY WORKHOUSES. 
During the Christmas season wireless 
ets were installed in the workhouses at 
swmarket, Ampthill and East Grin- 


o00°0 
AUSTRALIAN BROADCASTING MOVE. 


The Australian Commonwealth has 
ppointed a Royal Commission to investi- 
ate the present position of broadcasting 
with a view to moulding future policy. 
_—_ o00°0 


EN A GRIEVANCE IN CORK. 
Declaring that the import duty on wire- 
ess goods is preventing an increase in 


rish Free State, the Radio Association of 
Jork City has passed a resolution calling 
for the abolition of the duty. It was 


“he 


escribed as a non-productive tax. 
0000 
WIRELESS IN THE WARDS. 


_ Through the efforts of the students of 
Armstrong College and the College of 
Medicine, Newcastle, a wireless installa- 
tion has been provided for the patients of 
he Royal Victoria Infirmary. A nine- 
ra ve super-heterodyne receiver has been 
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- ~~ A QUIETER PARIS. 
= A decree has been issued by the Prefect 


loud-speakers for advertising purposes, 


hey can be heard in the streets. A Peris 
correspondent of The Wireless World 
‘states that the quality of reproduction on 
man y loud-speakers in that city is so ex- 
ecrable that it is surprising that the decree 
vas not issued months ago! 
eeni o . 

= AERIALS FOR ALL. 

The Hull City Architect has reported to 
rovide wireless poles, 


good policy to 


are, he says, very unsightly, and 
any cases result in damage to the 


es. 
The Housing Committee recommend 
at poles as suggested be provided for 
) houses, and that a charge of 10s. be 
i ide to i e tenants. 

LA 


he number of wireless licences in the ` 


alled in the Stanley Hospital, Liver- 


of Police in Paris forbidding the use of — 


either in the streets or in buildings where © 


the Hull Corporation that it would be — 


PIANISSIMO IN EASTBOURNE. 

Eastbourne Town Council has passed “a 
bylaw making it punishable by a fine of 
£5 to use a noisy loud-speaker or gramo- 
phone in a public place. 

o0o00 
BEAMS OF GREETING. 

Nearly 20,000 greetings, it is estimated, 
passed over the Imperial cables and the 
beam services between Great Britain and 
Australia, Canada and the West Indies 
during the New Year season. 

Oo0o000 
« AMERICAN SERVICE, PLEASE.” 

On Friday last, January 7th, the Post- 
master-General opened a preliminary 
public transatlantic telephone service. 

The service is available daily between 
1:30 and 6 p.m. (G.M.T.), and at the 


moment is restricted to conversations 


TELEPHONING TO NEW YORK, Mr. 
E. H. Shaughnessy, O.B.E., the well-known 
assistant engineer of the Post Office, who 
has been intimately associated with the 
development of Transatlantic telephony 
and is now in control of the official service, 


between subscribers in the London tele- 
phone area and those in New York and 
its suburban area. The charge is £15 for 
a conversation of three minutes and £5 
for each additional minute or fraction 
thereof. Calls can be booked on any 
ordinary telephone by asking the local 
exchange for ‘‘ American Service.” 

Experiments are being conducted to 
secure greater privacy than is at present 
possible. 

OoO000 
LECTURES ON BROADCASTING, 

A course of four lectures, entitled 
‘“Sidelights on Broadcasting,’ will be 
given by Capt. Jack Frost (late of the 
B.B.C.) on Friday evenings from 6 to 
7.50, beginning on’ January 21st, at the 
Regent Street Polytechnic, London, W. 

0000 
WIRELESS AND THE MUSICIAN, 

‘“Any opinion or action based on the 
superficial and naturally unthinking first 
impression that ether and air for musical 
purposes are in opposition is untimely and 
unserviceable.’’—Sir - Walford Davies, 
before the Incorporated Society of 
Musicians, 

0000 
I.E.E. ANNUAL DINNER. 

H.R.H. the Prince of Wales bas kindly 
consented to honour the Institution -of 
Electrical. Engineers by his presence at 
the Annual Dinner and Reunion of the 
Institution to be held at the Hotel Cecil, 
Strand, W.C., on Thursday, Tebeuary 
10th. 


o0o000 


CAPTAIN ECKERSLEY ON “ MICRO- 
PHONES AND LOUD-SPEAKERS.” 

The Radio Society of Great Britain will 
hold an informal meeting, with. members 
of the Třansmitter and Relay Section, on 
Friday next, January 14th, at 6 p.m., at 
the Institution of Electrical Engineers, 
Savoy Place, W.C.2. Captain P. P. 
Eckersley will give a talk on ‘‘ Problems 
of Microphones and _ Loud-speakers.”’ 
Light refreshments will be available at 
5:30 p.m. 

0000 


WEATHER FORECASTS FOR SHIPS. 

A firm of Cardiff shipbrokers, Messrs. 
Lambert Bros., Ltd., have installed a 
broadcast receiver in their offices for the 
special purpose of receiving the Daventry 
weather forecast. The 10.30 bulletin is 
typed by a clerk and displayed daily for 
the benefit of ships’ captains. 


race Google 
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LONG WAVE RECEIVER WITH 
2 H.F. STAGES. 
There has been -a considerable demand, 
especially amongst those troubled by 


shipping interference, for a long-wave | 
two H.F.. 


receiver. Such a set with 
stages is described by Mr. W. James in 


: the current issue of our sister journal, 
. Experimental . Wireless, 


now on sale, 


. price Is, 


Amongst other features of the January 
number should be mentioned ‘* Quartz 
Crystals. and their Practical Application 
to Wireless Circuits,” by A. Hinderlich ; 
‘Delineation of Alternating Current 


Wave Forms,” by H. A. Thomas; and 


“ Telephone Transmitter Modulation 
Measured at the Receiving Station,” by 
L. B. Turner. 


o000 


THE ETHOPHONE-THREE RECEIVER. 

Messrs. Burndept, Ltd., write to point 
out that the normal arrangement of plug- 
in coils in this receiver for the reception 
of the lower B.B.C. band is as follows :— 
Aerial (fixed coil), 50; reaction (moving 
coil), 35. In reporting on this set in the 
issue for December 29th, 1926, the wave- 
length range of 200 to 490 metres was 
given for the reverse arrangement of coils. 
By using the coils in their normal posi- 
tions wavelengths up to 650 metres are 
available. 


0000 
SHEFFIELD AND DISTRICT RADIO 
SOCIETY. 

Under the title “ Current from A.C. 


Mains,” an account appeared on page 12 
of our last issue of an interesting lecture 
on this topic given by Mr. C. H. Hand- 
ford. Through an unfortunate oversight 
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FORTHCOMING EVENTS. `: 


WEDNESDAY, JANUARY 12th. 
Muswell Hill and District Radio Society.— 
At 8 p.m. At Tollington School, Tether- 


down, N.10. Demonstration by the 
President, Capt. H. J. Round, M.C. 
A.MIE.E i 


Barnsley and District Wireless Association. 
—At p.m. At 22, Market Street, 
Barnsley. Lecture: “Simple Mathema- 

: tics of the Thermionic Valve,” by Mr. 

: D. W. Milner, BSc. - 

: Edinburgh and District Radio 
At 8 p.m. 
valve Night, 

Tottenham Wireless Society—At 8 p.m. 
(At 10, Bruce Grove, N.17. Lecture: : 
.“Leclanché Batteries for H.T. and LT. : 
Supply,” buy Messrs. Siemens Bros. : 

Preston and District Radio Research 
Society.—Lecture on ‘ Valves,” by the : 
Mullard Wireless Service Co., Ltd. : 


THURSDAY, JANUARY 13th. 
Stretford and District Radio Society.—At 
Primitive Methodist Schoolroom, King 
Street, Lecture: *“ Eride Batteries,” by 
Mr. C. P. Lockton, M.Sc. i 


FRIDAY JANUARY 14th. 

Radio Society of Great Britain.—At the : 
Institution of Electrical Engincers, : 
Savoy Place, W.C.2. Informal Meeting : 
with T. and R. Section, : 

At Col- : 


Society.— 
At 117, George Strect. Tuwo- 


Leeds Radio Society.—At 8 p.m. 
linson’s Café, Wellington Street, Leeds. 
Lecture: "' Valves,” by Mr. A. H. Fisher. 

Shefficld and District Wireless Society.—At 
the Dept. of Applied Science, St. George’s 
Square, The Month’s Wireless News. 


MONDAY, JANUARY 17th. 
: Croydon Wireless and Physical Socicty.—At 
; 8 pm. At 128a, George Street. Lantern 
: lecture: “The Manufacture and Construc- 
tion of Loud Speakers,” by Mr. Rickets, 
of the Amplion Co. 
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it was not stated that the lecture in ques- 
tion was delivered before the Sheffield 
and District Radio Society. 
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SIGNALS FROM THE “ RENOWN.” 


_ The Admiralty hopes to maintain daily — 


communication with the ‘ Renown’ 


JANUARY 12th, 1927. 


throughout her passage to Australia with 


the Duke and Duchess of York and on 
her return. ° 
Amateurs and others who may intercept 
signals passing between the vessel and the 
naval authorities in this country and 
Australia are asked to refrain from 
making any attempt to call 
“ Renown,” 
such calls to be answered. 


up’ the : 
as it will be impossible for ` 


The “ Renown” is fitted with a stan- | 


dard Admiralty short-wave set. 

o0o0o0 i : 

.1,000 WORDS PER MINUTE. 
Transmission experiments carried out 
during the past year between the -Nauen 
wireless station, near Berlin, and Rio de 
Janeiro, have shown that it is not impos- 
sible to transmit 1,000 words -per -minute 
by dispensing with the ordinary. Morse 
signs and utilising the principles of 
photo-telegraphy. The tests have been 


„conducted on 40 and 25 metres. — 


Oo000 
LIGHTING ** MIRACLE” BY 
WIRELESS, | 7 
The lighting of 3,579 electric lights by 
a mere spoken command was achieved 
with apparent : ease by the Mayor of 
St. Louis (Missouri), when he recently 


opened the city’s new £1,600,000 lighting | 


scheme. | 

Actually the Mayor addressed his’ com- 
mand into a microphone connected with 
the KOKA transmitter, from which it was 
broadcast on a very short wavelength 
through five relays to a station set up at 
the Westinghouse plant in St. 
Here the current pulse set up completed 
the lighting circuit and the ‘‘ miracle” 
was performed. 


TELEVISION IN AMERICA. 


HE famous American engineer, Mr. 
E. F. W. Alexanderson, has set up 
an apparatus for television, about 

which he is extremely optimistic. His 


theory, it is interesting to note, is based 


on the same principle as that of M. 
Edouard Belin, 


and seems somewhat 
different fro that of the English in- 


AN AMERICAN TELEVISION DEVICE. Dr. E. F.W. Alexanderson, the well-known 
engineer, is seen pointing to the cluster of seven lights which make up an important 


feature of his television system. 


The drum in the foreground, which is made to revolve 
at very high speed, is fitted with 24 mirrors at sli 
that the entire screen is covered with reflecte 


htly differing angles, with the result 
light in a fraction of a second. 


ventor, Baird, whose experiments have 


aroused so much attention 


Louis. : 


Dr. Alexanderson’s apparatus consists : 


of the usual light beam thrown on to a 
rotating series of mirrors, which reflect 
this beam on to a screen in a little 
moving spot of light. But, where Belin 
used only one light source, and haa only 
one light beam, 
seven. In this manner he develops a 
useful illumination of 49 times that of 


Belin. This was the great difficulty with 


Belin’s work—he had to cover a screen 


with this one light spot about (according 
to Dr. 


times in one second—a thing which is 


Alexanderson has used ` 


Alexanderson’s figures) 300,000- 


physically impossible with any clarity of 


detail. 


light beam—a modulation not beyond the 
bounds of reason, as it is only ten times as 


With the seven light sources this - 
_ can be reduced to only 43,000 strokes per 


fast as that of radio telephone broadcast- - 


ing. 


telegraphic signals “can be used, as they 
come in independent of signal strength, 
and thus are not affected by fading, ac- 
cording to Dr, Alexanderson. He adds 
that the short wave would, of course, be 
used in this work. Dr, 
considers that actual television for the 
ordinary broadcast listener is quite a 


Alexanderson 


For dislance transmission of pictures, 


logical possibility, despite the difficulties | 


to be overcome, 


N. ©. McL. 
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“Lond D” MODEL | 


Single Control Loud-speaker Set for the Local Station and Daventry. 


HE outstanding feature of the Gecophone ‘L and 
D ~ receiver is the extreme simplicity of the con- 
trols. A single knob mounted on a small bronze 


panel on the front of the cabinet serves not only to 


Switch the set on and off, but also to effect a rapid 
change-over from the local station to Daventry. ‘There 
are in all four positions of the switch, two ‘‘ Off ’’ posi- 
tions having been provided to left and right of the “‘ On ”’ 
positions in the centre for the two alternative stations. 
The change-over from one station to the other is 
instantaneous, no retuning being necessary. ‘This is a 
very good feature, and is brought about by duplicating 
the aerial tuning condenser ; there are two distinct aerial 
circuits, each complete with aerial coil, reaction coil, and 
tuning condenser. ‘These duplicate sets of components 
are mounted on a sub-panel inside the cabinet, and, 


in the instruction book are rather brief, having regard 
to the fact that the set is intended to appeal to the non- 
technical listener. One is told to tune in the station on 
the condenser with the reaction coil set at an angle of 
go° and then to “‘move the hinged portion of reaction 
unit towards the fixed portion until satisfactory volume 
is obtained.’’ ‘There is no mention of the limiting con- 
dition of self-oscillation or of the possible necessity of 
retuning after each movement of the reaction coil. 
Aerial, earth, loud-speaker, and battery connections 
are made to terminals on an ebonite panel let into the 
back of the receiver. The terminals are of special con- 
struction and will accommodate ordinary wire or special 
plug connectors supplied by the manufacturers. The 
spacing of the terminals and the proximity of the wood 
of the cabinet make the insertion of wires rather difficult, 


having been carefully ad- 
justed when installing the 
' set, require no further atten- 


. 


) 


: The aerial and reaction 
T coils are built up in pairs in 
T the form of a unit, with 
four-pin connections 
arranged to fit into standard 
» Valve-holder sockets. Each 
coil is boxed in an ebonite 
moulding, the reaction coil 
_ being hinged in order that 
_ the coupling with the aerial 
"coil may be varied. The 
- Weight of the reaction coil 
€ 48 supported by friction in 
_the two pivots, through 
' Which electrical connection 
~ iS made between the ends of 
the reaction coil and the 
-appropriate pins in the 


~ The directions for tuning 
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t panei. All subsidiary 


tuning controls are situated inside the cabinet, 


and on this account the use 
of the special plugs is 
recommended. A rather un- 
usual arrangement of the 
FRAT; terminals also 
demands the use of the 
special plug if mistakes in 
connecting up are to be 


avoided. 

There are two aerial ter- 
pimals, ssfA. 2 -andia (By! 
Normally terminal: “B” 


should be used; the aerial 
should be connected to 
“A” only if difficulty is 
experienced in getting down 
to the required wavelength. 
Two pairs of output ter- 
minals are provided, ‘but if 
only one loud-speaker is in 
use it should be connected 
to ‘© Phones rt and.2.’’ The 
newcomer to wireless will no 
doubt be puzzled that 
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Broadcast Receivers.— 

loud-speaker terminals should be marked ‘‘ Phones.” 
This is a survival from the early days of the art when 
loud-speakers were non-existent and phones were con- 
nected to the output terminals of all receivers as a matter 
of course. 

The three valves are employed as foilows : 
detector with grid rectification (grid leak returned to 
—L.T.); second valve, L.F. amplifier transformer 
coupled ;. third valve, power output valve transformer 
coupled. D.E.5 type valves are used throughout on 
account of the Gecophone transformers, 
ratio of 1 to 4. The detector valve is supplied from a 
separate H.T. tapping, a common tapping being pro- 
vided for the two remaining valves. Grid bias for the 
amplifying valves is obtained from a g-volt battery sup- 
ported in clips inside the cabinet. 

The wavelength ranges of the receiver measured on a 
standard aerial were as follows :— 


Aerial Local Daventry 
terminal. tuner. tuner. 
Metres. Metres. 
Aw... 265-455 — 
B aas 325-495 1,300-2,150 
The range for the 


Daventry tuner on the “ A ” 
terminal was not measured, 
as the change-over switch 
automatically cuts out the 
series condenser on the long 
range. 

The overall efficiency as 


measured with the modu- 

Plug-in coil unit with adjust- lated oscillator was very 
reaction coupiin 

ame ae good, and the ranges 


claimed by the manufacturers would be easily obtained 
on a standard P.M.G. aerial. 

The set was again connected to an outdoor aeai for 
test on the B.B.C. transmissions. It was then discovered 
that with 45 volts on the 
detector, as recommended 
in the instruction book, the 
set oscillated over the whole 
of the Daventry range at all 
settings of the reaction coil, 
and the H.T. had to be 
reduced to 36 volts before 
proper control would be 
obtained. 'The necessity for 
this change was partly attri- 
butable to the high efficiency 
of the aerial with which the 
set was tested, special care 
having been taken to ensure 
a _ low-resistance earth. 
However, the aerial system 
is in no way exceptional, 
and there must be many 
aerials of less than rooft. 
in use with which the trouble 
would be still further 
aggravated. A warning 
note should have appeared 
in the instruction book 
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or fewer turns wound on the reaction coil to give ‘greater 


First valve, 


which have a 
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latitude for aerials of low resistance: 

Three representative loud-speakers by well-known 
makers were tested with the set, and all gave ample 
volume both on the local station and Daventry. Unfor- 
tunately, the full volume of which the set is capable 
could not be used without producing harshness, and con- 
siderable detuning was necessary to obtain reasonable 


= 


Terminal panel at back of cabinet. The terminals are de- 
signed to accommodate ordinary wire connections or special 
plugs supplied with the set. 
quality. Incidentally, detuning is the only form of 

volume control available. 

The conclusion to be drawn from the foregoing tests 
is that, in the absence of a volume control, a two-valve set 
from the Gecophone range would probably produce the 
same results more economically at distances of 25 and 75 
miles of a main station or Daventry, but outside these 
ranges the ‘L and D” model would undoubtedly be 
required. The set is manufactured by the General Elec- 
tric Co., Ltd., Magnet House, Kingsway, London, 
W.C.2, and the price, including valves and royalty, is 
418 178. 6d. Complete with batteries and connecting 
plugs and cords the price is £25 5s. 
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interior view of the set showing sub-panel with coil units and tuning condensers. 


FOR H.F. 
A SFORMERS. 
nious ideas for facili- 
struction of the H.F. 
TRR in the ‘‘ Every- 
ie s have been contributed 
ers’ Novelties ’’ section 
nal. -It seems, when 
hop facilities are lacking, that 
the making of the- grooved 
arcae strips which presents 
H t difficulty, and perhaps an 
altern tive method of preparing them 
n be of interest to prospective con- 
structors who have not access to a 
ight strips in at are required, 
h with a thickness of $in., a width 
pee a ee of slightly over 
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A Section Devoted to the Practical Assistance of the Beginner. 


are provided, the correct spacing of 
the turns becomes a very tedious 
matter indeed. The method of 
making the grooves, which is shown 
in Fig. 1, will be found convenient ; 
it has the advantage that no special 
appliances are required. 

A short length of brass or steel 
2BA threaded rod, the pitch of 
which is suitable (thirty-two threads 
to the inch), is filed as indicated in 
the upper drawing, in order to pro- 
vide a cutting edge. A bend is made 
in one of the ends, which is then 
pointed for insertion into a tool 
handle. The other end is fitted with 
a rectangular guide block, which 
may be of metal, ebonite, or even 
hard wood. The tool is now com- 
plete, except that it is necessary to 
file away the threads on the under- 
side of the rod, except where the 
“ flats ’’ have been made. 

A small sheet of in. ebonite, 
measuring, say, 3in. by 2tin., to 
leave a good margin, is now secured 
to the bench with a couple of counter- 
sunk screws, and the guide block of 
the cutter is pressed firmly against 
The tool is drawn sharply 
across the surface two or three times 
or until the greoves are of sufficient 
depth. The best angle for the cutter 
can easily be found by trial. As 
many strips as are necessary may now 
be cut from the sheet, after which 
they may be finished off by rubbing 
their edges on a sheet of emery paper 
tacked to the bench. 


It is recommended that the actual 


cutting edge of the tool should be a 
little longer than the finished spacers, 
which can easily be cut from the sheet 


` to the exact length required. 


Strips for the aerial-grid trans- 


formers generally recommended in 


conjunction with these coils may be 
prepared in exactly the same 
manner ; the spacing of kin. between 
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turns is, of course, obtained by wind- 


ing in alternate grooves. 
oo0oo0oọo 


A RESISTANCE CAPACITY 
L.F. UNIT. 
In the issue of this journal for 
December 1st, 1926, it was shown 
that the porcelain bases supplied as 


-supports for valve holders could be 


used for mounting the fixed condenser 
and anode resistance of an intervalve 
L.F. coupling. There is no reason 
why an extremely compact and well- 
insulated unit should not be mounted 
on a base of the type specified, as the 
holes provided will accommodate fix- 


Fig. 2.—Resistance-capacity components 
mounted on a base. 


ing screws for clips to support both 
erid and anode resistances as well as 
the coupling condenser. 

Where components of considerably 
larger size than those discussed in the 
article referred to are used, the parts 
may be assembled on a rectangular 
block of ebonite, as shown in Fig. 2, 
and wired ready for connection to the 
external circuit. In this diagram, C 
represents the condenser, R the anode 
resistance, and R, the grid leak. The 
connection to the anode of the preced- 
ing valve is marked P. 5 
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MECHANICAL REACTION. 

_ Direct interaction between sound- 
waves from the loud-speaker and the 
valves 1s frequently responsible for 
low-frequency howling ; in exceptional 
cases the effect is so marked that it 
is almost impossible to ‘operate the 
set without substituting valves which 
are less microphonic. The use of 
shock-absorbing valve holders will not 
always effect a cure; when this fails 
it is recommended that a light card- 
board cylinder with an internal dia- 
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meter of about an inch greater than 
that of the glass bulb should be 
lightly packed with cotton-wool and 
slipped over the valve. | 


0000 
THROTTLE CONTROL 
In regenerative detector circuits of 
the ‘‘ Schnell”? type, and others in 
which an increase in reaction is ob- 
tained by reducing the capacity of the 
controlling condenser, it will be found 
that operation is made considerably 
easier if the dial is set on its spindle 


DISSECTED DIAGRAMS. 
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in such a way that, when the scale 


reading is increased, the capacity cf 
the condenser is reduced. In other 


words, the zero mark of the dial 


should be set to correspond with the 
datum line when the fixed and moving 
vanes are completely engaged ; this 


departure from the usual practice is 


particularly helpful when the user has 
been accustomed to the more generally 
adopted form of reaction control, in 
which an increase of capacity results 
in an increased feed-back of energy. 


Point=tozpoint Tests in Theory and Practice. 


No. 55.—A Two-valve Detector-L.F. Receiver. 


The present scries of diagrams is intended to show simple methods of locating faults in typical 


wireless receivers. 


small dry battery should be used as an indicating device. 


Failing a sensitive galvanometer, it is suggested that a pair of telephones with a 
These tests will show not only actual 


faults, but will reveal the small leakages which are so often responsible for poor reception and flat 


tuning. 
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Batteries should be disconnected before testing. - 
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A test between a and a will show continuity through the aerial coil 
and its connections. Before doing this, it is as well to disconnect 
the tuning condenser, as a short-circuit in it would nullify the test. 
Insulation of the grid condenser is shown between b and b, and 
continuity of the leak between cand c. The insulation of the grid 
circuit as a whole is shown between d and d (with aerial coil dis- 
connected and grid leak removed). The connections between the 
external terminal points on the valve holder and the sockets may 
' be tested between e and e. 


Continuity of the detector anode circuit as a whole is shown between 
a and az, of the reaction coil and its connections between a and a, 
and of the L.F. transformer and its connections between a; and az, 
The transformer second is tested between b and b. Continuity 
of the L.F. valve anode circuit is shown between c and c (with 
output terminals ‘' shorted ” or L.S. connected). Insulation of the 
SÈR, pate condenser is tested between d and d. Several other fairly 
obvious tests may be applied if those mentioned above fail to reveal 
the source of trouble. , . 
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T T is almost a too-obyious remark to make that the 
Af method of wiring directly governs the performance cf 
a set, and it occasions some surprise that so many 
otherwise well-planned instruments should display such 
M indifferent connecting up. Of the two general systems of 
‘ing is now more commonly used. 

Stiff Wire v. Sleeving. 


ee layout of the components of a set is always con- 
‘sidered bearing in mind the route to be taken by the con- 
n g wires, and assuming that all leads are to be short 
an a Pe onably direct. Stiff wiring, making use of a 
p Bapor ’? tinned copper wire, was shown in the 
ges of this journal before the advent of broadcasting in 
s country, though in many of the first broadcast receivers 
Te 2 to be found dozens of yards of interlaced sleeving, 
nd i it is paly comparatively recently that stiff wiring has 
À Fen universally adopted. _ 
_ The running of wires by the shortest route in sleeving 
lus por be completely condemned on the grounds of 
pairing the electrical efficiency of a set, but principally 
se of its unworkmanlike appearance. A receiving 
sor Pati ag of an oscillating detector valve followed by 
L.F. amplifying stages would probably give exactly 
e results when connected up with well-spaced bare 
šiwhen wired with leads in sleeving, but it is when 
savour is made to improve the appearance of the 
int d sleeving by carefully bunching the leads together 
orm cables that imperfections in the performance of 
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) a ng stiff wiring a minimum of stray capacity 
ted between the leads, and inductive coupling is 
ats y avoided, while low polation is prevented by 


Useful Advice on the Connecting up of Components. 


Wiring up—bare wire and wire in sleeving—rigid bare 
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The gauge of the wire is fixed by consideration of the 
mechanical strength required, though it may be stipulated 
that wire of smaller gauge than No. 16 S.W.G. should 
not be employed for the filament circuit wiring of a multi- 
valye set. Both No. 18 and No. 20 S.W.G. tinned wire 
may be used for short leads, and the finer wires look weil 
where a large number of leads come close together. More 
care is needed in accurately shaping No. 20 wire, as com- 
pared with No. 16. 

Wire rolled to a square section is often supplied for 
Wiring purposes, though it is difficult to appreciate the 
particular merit possessed by this form of wiring in pre- 
ference to the usual round No. 16, while one is faced with 


‘the additional difficulty of avoiding twists, more care ‘s 


needed in bending, and leads cannot be subsequently ad- 
justed without leaving kink marks. The square wire is, 
of course, a little stiffer than the round, though this addi- 
tional strength is not required. 


Parallel Wires. 


Wiring has a very much better appearance if only right- 
angle bends are used, as compared with branching wires 
in several directions so as to take the shortest path. The 
former method is just as good, electrically, as the latter, 
and its good appearance probably arises from the fact that 
the leads are easy to trace. 

In a set where the components are carefully laid out 
there are comparatively few branching leads necessitating 
the use of ‘‘ T ”’ joints, and it is always advisable to make 
junctions on the terminals and other points of distribution. 
If, for instance; a common H.T. potential is to be applied 
to several valves, it is advisable to run separate leads from 
the H.T. bridging condensers or other points of distribu- 
tion in preference to branching from-what might be termed 
an H.T. bus bar, as the part of the lead which is common 
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Wiring.— 
to the several circuits will create some small degree of 
inter-stage coupling. Valve filament circuits must of neces- 
sity take connection from a common pair. 

Jointing. 

There are three ways by which T joints are usually 
made. A strong mechanical joint is produced by bending 
one wire at its end to form an “ L” and arranging it to 
lie along the straight lead to which it joins, though this 
method has an ugly appearance, particularly if a number 
of joints are to be made. Another method consists of 
looping the branching wire around the main lead. A strong 
and compact joint is thus made, though this method is a 
little difficult, and is often impracticable owing to the junc- 


tion point being inaccessible. i 


The neatest form of joint is made by adjusting the 
branching lead to merely touch the main lead, strengthen- 
ing the joint by a slight excess of solder. This form of 
joint is usually strong enough, although the leads should 
be supported or terminated not far from such a joint. For 
thé shaping of wires a pair of square-jawed pliers should 
be used, and to avoid the risk of fracture at an acute 
bend it is advisable to file away the sharp edges of the 
square jaws. A pair of round-nosed pliers will be found 
useful, while wires are best snipped off to length and odd 
ends removed with a pair of side cutters. ! 

The path to be taken by every lead should be carefully 
considered, with a view to limiting the number of bends. 
It is the bends in instrument wiring that make it look 
complicated. Although, after some experience, leads can 
he correctly bent merely by estimating the distances be- 
tween the points of bending, it will be helpful at first to 
use a 6in. steel rule and actually measure off the distances. 
The leads for shaping should not be appreciably longer 
than required, so that they can be easily placed into posi- 
tion as each right-angle bend is made. 


Tags for Terminating. 


In cutting off where the wire is to enter the hole in a 
tag, the end of the wire should be pointed by using the 
side cutters with their edges ue obliquely across the wire. 


BROADCASTING ON A COMMON 


ITH the change of wavelengths following the 

general adoption in Europe of the Geneva Scheme 
has come a new problem for wireless engineers. -This has 
arisen through the necessity of working more than one 
station on a given wavelength; unless these stations are 
adjusted to exactly the same frequency a low-pitched 
heterodyne note will be heard which will considerably 
add to the difficulties of listeners not in the immediate 
vicinity of one of the stations. 

Not only must the frequencies be synchronised, but the 
adjustment must be held. Herein lies the broadcast- 
ing engineer’ s chief difficulty. Hitherto ‘‘ swing- 
ing ” of the frequency up to 150 cycles on either side of 
the normal value has not been regarded as serious, but 
for the purpose of transmission on a single wavelength 
differences higher than 10 cycles cannot be tolerated. 

In Germany a solution is being sought with the aid of 
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‘adjustment. 
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Never attempt to solder leads on to the stems of terminals. 
The amount of heat taken by the brass terminal may cause 
it to become loose in the ebonite, while the terminal is prac- 
tically spoilt as to withdrawal or future use. 

It is better to use tinned soldering tags than to endeay our 
to clamp down a loop of wire under a nut. 


Preparation of Straight Lengths. 


Although connecting-up wire is often purchased in 
straight lengths ready for use, it will require straightening 
by stretching if supplied on a reel or in a hank. One end 
of the wire should be tied off firmly, preferably near the 
ground, so that the wire does not acquire a curvature by 
sagging after straightening, and pulled taut until it can be 
felt to appreciably stretch. It should then be cut off in 
lengths of about 2ft. 6in. 

If the wire is dull it should Le. polished with a clean 
cloth, avoiding any trace of grease, which would, of course, 
render soldering difficult. Where appearance is of first 
importance the wiring of the set may be treated with cold 
transparent lacquer applied with a small camel hair brush, 
to prevent leads from becoming tarnished. 


Colour Scheme. 


The leads may, for purposes of jlentihoation: be enam- 
elled in various colours. -According to the amount of 
wiring to be done and the space in which it is to be accom- 
modated, so must the method of wiring be adapted, though 
probably the best practice is to distribute valve filament 
leads, as well as the various connections to the high tension 
battery, in the form of No. 16 tinned copper wire carried 
in sleeving beneath a raised baseboard, wire all grid, plate, 
and tuned oscillating circuits with bare No. 16 tinned wire, 
making use of right-angle bends and supporting long leads 
with small ebonite cleats or pillars. 7 


Stiff Wire in Sleeving. 


When sleeving is used with stiff wire it must be threaded 
on to the wire before the bends are made, and the ends 
are made bare by trimming round the sleeving with a razor 
edge, taking care not to “‘nick’’ the lead. A small 
quantity of No. 20 tinned wire may be introduced where 
the wiring is E to appear too conspicuous or congested. 


WAVELENGTH. 


crystal controlled transmitters. It is impossible, of 
course, to grind quartz crystals with sufficient accuracy 


for this purpose, and so advantage-is being taken of the 


temperature coefficient of the quartz for making the final 
According to figures published by Dr. 
Meissner a change of: temperature from 15° to 60° Centi- 
grade is accompanied, on the short wavelengths used for 
broadcasting, by a change of frequency of approximately 
100 cycles, which gives an ample margin for adjustment. 
A further variation of frequency is obtainable by vary- 
ing the distance between the crystal electrodes. 
Experiments are now being carried out by the Tele- 
funken Company at the suggestion of Dr. Bredow of 
the Telegraphentechnisches Reichsanit, Berlin, and the 
results so far obtained indicate that a considerable exten- 
sion of the broadcasting system in Germany along these 
lines will shortly be possible. 3 H. K. 
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News from All parters: By 
Daventry to Experiment—Too Much “ S.B.” 
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Our Special Correspondent. 
—Those Sunday Programmes—Clearing the 


French Ether—Glasgow’s a a Night. 


Shorter Waves from 5XX. 


In a few weeks time listeners will have 
an opportunity of hearing the Daventry 
Station conducting experimental trans- 
missions on a wavelength within the 
ordinary broadcast band, probably in the 
neighbourhood of 400 metres. The tests 

ill be the first to be carried out in con- 
nection with the projected regional 
scheme, and will go a long way towards 
proving its feasibility. 

The idea of conducting these trans- 
missions is not new. ‘They were referred 
to by Lord Gainford in his speech at the 
annual general meeting of the old com- 
pany in July last. 


o00°0 

High Power Maintained. 
During the tests Daventry will maintain 
its high power, so it is probable that the 


transmissions will be heard over a very 


wide area—possibly farther than with 
the ordinary wavelength of 1,600 metres. 
I gather that the time chosen will be out- 
ide the ordinary broadcasting hours, to 
avoid Continental weeping and gnashing 
of teeth. 
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Too Much “S.B.” ? 

“J think it is about time something was 
done to stop 2LO from interfering with 
2ZY. What about our own orchestra and 
our own talent and choir? I, personally, 
am completely ‘ fed-up’ with London 

rogrammes. 

In this terse unequivocal jeremiad a 
Manchester listener clears his chest. 

_ The same feeling is becoming noticeable 
in other parts of the provinces, but I fail 
to fathom just where the grouse lies. 
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Is Merit Dependent on Locality ? 


A certain amount of local talent will 
always be desirable, but, assuming that 
transmission is faultless, is a good London 

3 e likely to lose its savour by the 
time it reaches Manchester? “A rose by 
any other name would smell as sweet, 
and a saxophone from any other station 
sounds equally seductive, or equally 
revolting, according to the viewpoint of 
the listener. 
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A Point for Criticism. 

Where criticism is called for is in 
regard to Daventry’s programmes. On 
several evenings of late the London pro- 
gramme has heen §.B. to all stations, 
including 5XX. Surely these are occa- 
sions when the high-power station might 
with advantage offer an alternative pro- 
gramme? If this course were followed 
we should hear fewer complaints from 
those who object to spoon-feeding from 
London. 
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Do You Hear Dublin ? 

Curiosity exists in Dublin as to the 
strength and volume with which 2RN is 
heard over here. In order that statistics 
may be obtained the Editor of the /rish 
Radio and Musical Review, 179, Great 
Brunswick Street, Dublin, would welcome 
reports from British listeners who have 
picked up Dublin’s programme since the 
station changed its wavelength to 319.1 
metres. 


WIRELESS ON THE “ RENOWN.” 


Old Bore’s Wireless Almanac. 

Old Bore is a little late this year with 
his predictions. No doubt the general 
stir over the advent of the new Corpora- 


tion temporarily upset his delicate 
instruments. 
January, —Pudsey listener inadver- 


tently oscillates. Post Office wireless van 
starts Pudseywards, but suffers puncture 
and returns to St. Martin’s-le-Grand. 
February.—Famous musician denounces 
broadcasting and packs trunk. 
March.—B.B.C. criticised. 
Apriu.—Famous musician again de 
nounces broadcasting and re-packs trunk. 


May.—B.B.C. criticised. 


June.—Post Office wireless van starts 
for Pudsey. 
July.—Announcer drops aspirate. 


August.—Famous musician makes no 
statement. 
September.—Old Bore sees crowd bound 
for Olympia. B.B.C. criticised. 
October—High Court Judge 


asks r 


Navy operators conducting final tests last week 
with the wireless receiver instalied in one of the Royal staterooms for the voyage of tne 
Duke and Duchess of York to Australasia. 
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“Wbat is broadcasting?” Famous 
musician explains and packs trunk. ` 
November.—B.B.C. criticised. 
December.—Post Office wireless van 
returns from Pudsey. 
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Those Sunday Programmes. 


More than two hundred Sundays have 
passed into history since broadcasting was 
begun in this country, yet the problem of 
. providing the ideal Sunday programme 
remains unsolved. Too often the 
listener’s Sabbath is synonymous with 
gloom, particularly from a musical point 
of view. The majority of listeners are 
not averse to a little light music on Sun- 
day, and the fact that such music exists 


in abundance has been proved again and’ 


again by De Groot, Sandler, and 
Colombo. 

Few people would clamour for jazz on 
Sundays, but many are resorting to it 
(the French stations specialise in Sabbath 
jazz) to escape from the esoteric pro- 
_ fusions which make up the average 


Sunday programme at home. 
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An Organ for Broadcasting. 


A new organ,’ specially adapted for 
broadcasting, is being opened at Lozell’s 
Picture House, Birmingham, on February 
7th. This.unique instrument contains the 
ordinary features of a church organ com- 
bined with numerous effects in imitation 
of a symphony orchestra. The action is 
electric, and the instrument embodies 
about 150 miles of wiring. 
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Order out of French Chaos. 


The French ether, at present the most 
chaotic in Europe, will come under State 
control in five years’ time, according to 
a Decree which has been drafted. by the 
Minister of Commerce. Under this 
Decree all broadcasting stations will be- 
ccme nationalised by 1932. During the 


intervening five years licences to broad. ` 


cast may be granted by the Ministry of 
Posts and Telegraphs to existing stations 
and to new ones, but with a view to their 
ultimate incorporation in the Government 
system. 

Under State control the programmes 
are to be arranged by a National Board, 
on which will be represented the public 
services, the chief national associations 
(including those of authors, composers, 
and artists), the wireless trade, and the 
general public. 

The scheme appears to be a more or less 
faithful imitation of our own system. 
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Not What It Seemed. 


The experiences of an Alfreton (Derby- 
shire) correspondent in picking up what 
he first thought was KDKA go to show 
that all is not America that comes through 
in the wee sma’ hours. . 

My correspondent had been listening to 
KDKA on 63 metres, but at 2.30 a.m. he 
changed over to the higher wavelengths 


in the hope of getting other American. 


stations. A transmission which purported 
to be a “ Football Banquet ’’ programme 
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FUTURE FEATURES. 


Sunday, January 16th. 

Lonxpon. — Military Band Pro- 
gramme. 

BournemoutH.—Fall Church Ser- 
vice relayed from Christchurch 
Priory. 

ABERDEEN.—Concert relayed from 
the Cowdray Hall. 


Monday, January 17th. 

Loxpon.—Spanish Programme con- 
ducted by Percy Pitt. 

Daventrry.—Musical Plays of Older 
Days. 

BournemoutTH.—‘‘ The Blue Pen- 
guin,” played by London Radio 
Repertory Players. 

Carpirr.—‘‘ Emperor II.,’’ Radio 
Drama by John Cooper. 

MANCHESTER. — Foden’s 
Works Band. 

NEWCASTLE. — ‘‘ Admiral Peters,” 
Comedy by W. W. Jacobs and 
Horace Mills. 

Giascow. — “ The Gentle Shep- 
herd,” Pastoral Play by Allan 
Ramsay. 

ABERDEEN.—Ballad Concert. 

Betrast.—Request Programme. 


Tuesday, January 18th. 

Lonpon.—R. A. Roberts in ‘ Dick 

Turpin.” 
BrRMINGHAM.—Ballad Concert. 
CarbDIFrF.—Beethoven Sonatas. 
MANCHESTER.—Four short recitals. 
ABERDEEN.—‘ Cosi Fan Tutte,” 

Comic Opera by Mozart. 
Be_rasr.—‘‘ The Shadow of the 

Gien,” a one act comedy. 


Wednesday, January 19th. 


Motor 


Lonpon. — “Through Another’s 
Eyes,” by Adolphe Halis 
(piano). 

PIRMINGHAM. — “Mary Stuart,” 


played by the Station Players. 
BOURNEMOUTH. —Shakespeare Pro- 


gramme. 
Carpirr.—'‘ A Sharp Attack,’’ by 
London Radio Repertory 
Players. 
MANCHESTER, — ‘‘ Playing with 


Fire,” an event in two acts. 

ABERDEEN.—Community Concert re- 
layed from Wesleyan Hall, 
Inverness. 


Thursday, January 20th. 
Lonpon.—National Concert. 


MANCHESTER.—Voice and Person-: 


ality Test. 


Friday, January 2ist. 
Lonpon. — Farewell 
' Stuart Robertson (bass). 
BrrRMINGHAM.—Chamber Music. 
Carvirr.—‘‘ My Favourite Songs,” 
Recital by Kenneth Ellis. | 
ABERDEEN. — The Radio Concert 
Party present ‘‘ Bon-Accord 
Nights.” a le 4 
Saturday, January 22nd. 
Lonpon.—‘‘ Fire,” a play by A. J. 
Alan. 
BrrMINGHAM.— Shakespearean Hour. 
Berrast.—Ulster Provincial Series 
—Lisburn. 
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from KDKA then came hurtling through - 


at terrific strength on about 340 metres. 
Ten minutes later the transmission was 
interrupted by a speech in French fol- 
lowed by an explanation in English that 
KDKA had just been relayed by “ Petit 
Parisien.” Apparently the direct recep- 


tion of the American station was much | 


clearer than the reception via Paris. 
ocoo j 


Flotsam and Jetsam Again. 


Mr. Flotsam and Mr. Jetsam, two 
clever artists who recently broadcast a 
musical news bulletin each evening during 
the week, have been re-engaged by the 
B.B.C. for the week 
February 7th. 

oov°o 


Two-Hundred-Year-Old Opera. 


A shortened version of ‘‘ Fhe Beggar’s 
Opera,” which was first produced in the 
year 1727, will be broadcast from 2L0 on 
January 24th. The Wireless Chorus and 
the original orchestra from the Lyric 
Theatre, Hammersmith, will take part. 
The production will be undertaken by 
Mr. R. E. Jeffrey. . 


ooco 


Glasgow Tells the World. 


The Glasgow station officials are glow- 
ing with righteous pride over a letter 
which they have received from a resident 
in Tula Vista, California. The writer 


reports that at 9.20 p.m. (G.M.T.) on | 


November 19th, he heard an orchestra 
playing ‘‘I Pagliacci,” and that, despite 
continuous fading, he identified the 
station as 585C. 

On referring to the programme . the 
station officials found that on the night 
in question the orchestra in the Glasgow 


studio was playing excerpts from “I 


Pacliacei’’ from 9.16 to 9.30 p.m. 


The distance covered is approximately 


5,000 miles. 
ooo0o0 i 
Somerset Night. o 


An outside broadcast worth hearing 
will be a Somerset night, arranged by 
the Portishead Literary and Debating 
Society for broadcasting, from Cardiff, 


this evening (Wednesday). W. Irving 


Goss and his brother Dan’l Grainger, the 
well-known dialect reciters, will give a 


typical Somerset evening in song and 


story. 
ry 2000 


A Difficult Recipe. 


A distressing story reaches me from. 


America concerning a young bride. whọ 
asked her husband to take down a radio 


recipe. The poor fellow inadvertently | 
tuned in two stations at once, and: what 


he wrote was as follows :— ue 


-“ Hands on hips, place | one cup of . 


flour on the shoulders, raise knees. and 

depress toes and mix thoroughly in one- 

half cupful of milk. Me, Oe A 
“Lie flat on the floor and roll the 


white of an egg backward and forward . 


until it comes to a boil. In ten minutes 
remove from the fire and rub smartly 
with a rough towel. Breathe naturally, 
dress in warm flannels and serve with fish 
soup.” 
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_ An Active Session. 


T Signs are not wanting that the second 


half of the winter session, t.e., from 
| January onwards, promises to be an active 

period for the majority of wireless clubs. 
| from a perusal of the many interesting 
| programmes already prepared it becomes 
increasingly evident that all wireless 
/amateurs who desire to make the maxi- 

mum progress with their hobby would be 

Well advised to associate themselves with 
their local wireless society. 

o0oo0o°0 


i A Night of Troubles. 


December 29th was “ Problem Night ” 
for the Tottenham Wireless Society. 
> Each member was supplied with paper on 
) which he was invited to write a question 
Ton any radio matter, preserving his anon- 
Nimity if he so desired. As each question 
‘Was read volunteers were asked to reply 
Min detail or to supply a solution to the 
particular problem. Finally a short dis- 
fassion took place, when questions and 

Wers received a full measure of con- 
; structive criticism. 
= The success of the meeting was such 
that the Tottenham Wireless Society is 
Making arrangements to hold a similar 
event at a later date. Other societies 
would be well advised to adopt a scheme 
on the same lines, experience having 
shown that question and answer consti- 
ytite an ideal method of solving diffi- 
Penlties which otherwise would never see 
the light of day, 


oo0oo0oo0 
Whist and Whistles. 
~ The social side of club life has been 
‘well developed by the Golders Green and 


"Hendon Radio Society, under whose aus- 
pees a most successful dance and whist 
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_ A GALA NIGHT AT GOLDERS GREEN. The gatherin 
at a successful dance and whist drive held dur 
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NEWS FROM | 
THE CLUBS. 


Secrelaries of Local Clubs are invited to 

send in for publication club news of general 

interest, All photographs published will be 
paid for. 


drive, attended by 120 members and 
friends, was held in Christmas week. The 
guests included Messrs. Kirke and White- 
house, representing the B.B.C., Mr. J. L. 
Baird, of television fame, and numerous 
celebrities in North London wireless 
circles. After Mr. Maurice Child had dis- 
tinguished himself by winning the Chal- 
lenge Cup for the Radio Derby, a most 
amusing demonstration was given on “a 
perfect wireless set,’’ designed and con- 
structed by the Society’s experts. This 
piece of apparatus proved to be somewhat 
intractable, emitting mephistophelian 
whistles and finally exploding. Details 
of the design perished in the explosion! 

Full particulars of the Society’s acti- 
vities during the coming weeks can be ob- 
tained from the Hon. Secretary : Lt.-Col. 
H. A. Scarlett, D.S.O., 357a, Finchley 
Rd., N.W.3. 


Oo0o000 


Wireless Production Difficulties. 

“Tts moral effect is terrific,’ said 
Capt. L. W. Davis, in a racy description 
of a certain lightning arrester in the 
course of his lecture before the Bristol 


and District Radio Society on Friday, 


ng Christmas week, 
explosive wireless set. 


Dec. Slst. The lecturer, representing 
Messrs. Automobile Accessories (Bristol), 
Ltd., dealt specially with the interesting 


range of wireless components produced by 
that firm, including sixteen types of re- 
ceiver. An interesting account was given 
of the difficulties encountered in the 
quantity production of radio apparatus, 
and the lecturer followed this with a 
graphic description of his experiences 
when touring the West of England with 
a radio demonstration van. The van con- 
tained several receivers together with a 
large power amplifier adapted both for 
speech amplification and gramophone re- 
production. 

The Secretary, Mr. S. J. Hurley, 46, 
Cotswold Rd., Bedminster, Bristol, 
wishes to remind members that subscrip- 
tions for 1927 are now due. 


ooo 


Have Loud-speakers Improved ? 


At the last meeting of the Nelson and 
District Radio Society, Mr. H. Diggle of 
Southport had many interesting things to 
say regarding loud-speakers of yesterday 
and to-day. He contended that in general 
principles the modern instrument was 
essentially the same as that in existence 
20 years ago, though he cited as an ex- 
ception the case of the Rice-Kellog loud- 
speaker. Mr. Diggle also drew attention 
to the important question of acoustics, 
showing the numerous problems likely to 
arise in connection with the use of rooms 
of varying shapes and sizes. The Hon. 
Secretary of the Society is Mr. Harry 
Stow, 30, Swaine St., Nelson, Lancs. 

ooo0oo 


[Notices of Forthcoming Events will 


be found on page 46.] 


of members and friends of the Golders Green and Hendon Radio Society 
The evening's novelties included a radio ‘“'‘Derby™” and an 
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Proposed Revision of Prefixes and Intermediates. 


HE International Amateur Radio 
Ji. Union is to be congratulated on its 

attempt to revise the international 
prefixes which have in many cases grown 
up promiscuously without any official or 
semi-official sanction, and are often am- 
biguous. We have received from Mr. 


B. Warner, the Secretary of the . 


I.A.R.U., at Hartford, Conn., a list 
which it is proposed to adopt on February 
1st, 1927. .. | 

If this system is adopted there will n 
longer be any doubt whether the station 
calling is in India or Uruguay. At the 
same time, any sudden change is likely 
to cause considerable inconvenience at 
first, and in some cases may be opposed 
by the licensing authorities. For ex- 
ample, transmitters in Spain who have 
already been formally allotted the call- 
signs HAR 1, etc., may experience difti- 
culty in getting these altered to EE — —, 
and those in Norway will not readily 
‘give up the LA to which they are accus- 
tomed. l 

In his covering letter Mr. Warner 
says :— 

‘A system has been in use in recent 
years under which, if United States 1AW 
wanted to call French 8GO, the call would 
be ‘8GO fu 1AW, the letters ‘fu’ 
being the ‘international intermediate ` 
and indicating a U.S.A. station calling a 
' French station. Similarly, the combina- 
tion in the reply would be ‘1AW uf 
8GO.’ In recent months the number of 
countries ‘on the air’ has grown to pro- 
portions that exhausted the aphabet, thus 
~ involving two-letter combinations, many of 
them unofficial and without co-ordination. 
The Union now announces a new and care- 
fully considered uniform plan of two- 
letter intermediates for all the countries 


of the world, to be employed in the same ° 


fashion as hitherto, and it is that list 
which is attached. Under this plan the 
first letter of the intermediate indicates 
the continent, the second the nation. 
Whereas under the old procedure it was 
necessary to assign and announce an inter- 
mediate for each new country coming on 


the air, the present plan provides for : 


‘every country in existence, and only a re- 
partitioning of the nations of the world 
will make further revision necessary.” 


EUROPE. 
Austria. 
Belgium. 
Czecho Slovakia. 
Denmark and Faroe Islands. 
Spain and Andorra, 
France and Monaco. 
Great Britain and Northern Ireland, 
Switzerland. - 
Italy. 
Jugo-Slavia. 
Germany. 
Norway, Spitzbergen and Franz Josef Land. 
Sweden. 
The Netherlands. 
Irish Free State. 
Portugal, Madeira Islands, and the Azores. 
Bulgaria. 
Rumania. 
Suomi (Finland). 
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Poland, Esthonia, Latvia, Courland and 
Lithuania. a 
U.S. S. R. (“ Russia ’'), including Ukraine. 


- Albania, 


Iungary, ž 
Luxemburg. 
Greece. 

Zone of the Straits. 


ASIA. 
Arabia. 
Afghanistan. 
China (including Treaty Ports), including 
Manchuria, Mongolia, and Tibet. 
Aden. 
Siam. 


; . 
’ French Indo-China. 


Georgia, Armenia and Azerbaijan. 
Hedjaz. 
India (and Baluchistan) and Goa, 
Japan and Chosen (Korea). 
(Unassigned). 
(Unassigned). 
Federated Malay States (with Straits Settle- 
ments). 

Nepal. 

Oman, 

Palestine. 

Iraq (Mesopotamia). ‘ 
Syria, x 
Siberia, including “ Central Asia,” 
Turkey. 

Unassigned), 

Unassigned), 

Unassigned). 
(Unassigned). | 
Cyprus. 

Persia. — 


NORTH AMERICA. 
Alaska, | 
Bermuda Island. 
Canada, Newfoundland and Labrador, 
Dominican Republic, 
(Unassigned). 
Bahama Islands, 
Guatemala, 
Honduras. 
Iceland. 
famaica. 
(Unassigned), 
Lesser Antilles. 
Mexico. 
Nicaragua. 
British Honduras. 
Porto Rico and Virgin Islands. 
Cuba and Isle of Pines. 


Haiti. 

United States of America. 
eset pane A 
Unassigned). 

Greenland. 

Panama. 

Canal Zone. 


SOUTH AMERICA. 
Argentina. 


Rra Trinidad Island and St. Paul Island. 


e. 
Dutch Guiana.” 
Ecuador and Galapagos Archipelago. 
po Guiana. 

araguay, 
Britisb Cutan: 

Unassigned). 

Unassigned). 


Falkland Islands and Falkland Dependencies. | 


Colombia. 
(Unassigned). 
Ascension Island, 
Bolivia. — 
Pern. 
Unassigned 
Unassigned 
Unassigned), 
Unassigned). 

Uruguay. 

Venezuela and Trinidad, 
(Unassigned ; 


Unassigned). 
Unassigned). 
(Unassigned). 


_ before their usual intermediate. 


` 


l AFRICA. 

FA Abyssinia. 

FB Madagascar, Reunion Island, Comoro Island, 
‘ete. 


FC Belgian Congo, Ruanda, Urundi. 
Angola and Kabinda. 
FE Egypt. e OS 
FF French West Africa, including French Sudan, 
_ Mauritania, Senegal, French Guinea, Ivory 
Coast, Upper Volta, Dahomey, Civil Ta. 
of the Niger, French Togoland, etc. 
FG Gambia. 
FI italian Fib ie ‘poli nd Cyrenaica) 
ian Libya (Tripolitania a e 
FJ Somaliland Protectorate and Socotra. 
Kenya, Zanzibar, Protectorate, Uganda, 
Anglo-Egyptian Sudan, and Tanganyika 
Territory. 
Liberia, 
Tunisia, Algeria, Morocco (including the 
Spanish Zone), Tangier, —_- 
Nigeria, l 
Union of South Africa, Northern and Southem 
Rhodesia, Bechuanaland Protectorate, and 
South-west Africa. l i 
Portuguese Guinea and Cape Verde Islands. 
French Equatorial Africa and Cameroons. 
` Rio de Oro and adjacent Spanish Zones, Ifni, 
and Canary Islands. 
Sierra Leone. . 
Eritrea. 
_ Rio Muni (Spanish Guinea) and Fernando Po, 
French Somaliland. ` ` 
Gold Coast Colony, Ashanti, Northern Teri: 
tories and British Togoland. .” 
Seychelle Dependencies. 
(Unassigned). . 
Mozambique. 
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REF 


OCEANIA, 


Australia (and Tasmania). 
D Dutch East Indies.* o 
Melancsia.*° ar — 


OH Hawaiian Islands, 
OI, Micronesia.* i 
00O Polynesia,” 

OP Philippine Islands, - 
OZ = New Zealand. 


* To be further partitioned when activity warrants. 


SHIP STATIONS. 

Ships stations with amateur a will place an X 
at sea, calling U.S. LAW, would send “ 
XOA 3AA.” The reply would be 
NU IAW.” 
As regards Great Britain, however, we 
understand that the Post Office authorities 
will not sanction any variation from the 
established rule of. giving the’ call of the 
station required thrice, the. word DE 
once, and the call of the transmitting 
station thrice, so that the proposed sys- 
tem will not be entirely applicable in thi 
country. It is hoped, however, that the 
international prefixes will be generally 
adopted and thereby obviate the confu- 
sion so often experienced in determining 
the nationality of some stations (e.g., 


Uruguay and India both use the letter 


“Y,” Argentine and Russia the letter 
“ R,” and many other prefixes are adopted 
promiscuously to suit the convenience of 
small groups of amateur transmitters). A 
British station wishing to communicate 
with the United States would, therefore, 
call up (say) NU 8ZZ, NU 82Z, 
NU 8ZZ, DE EG.2AB, EG2AB, EG 2AB, 
whereas an American transmitter would 
adopt the system outlined above and dis- 
pense with the connecting DE. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


ond A > should be addressed to the Editor, “The Wireless World,” Dorset Hous>, Tudor Street, E.C.4, and mast be accompanied by the writer’s name and address. 
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. UFACTURERS AND THE RADIO SOCIETIES. 
“ = 


n ote that in your issue of December 15th, under the 
elu acturers and the Radio Societies, ” the corre- 
ence on this subject continues, and that a further letter 
rs from the hon. sec. of the Thornton Heath Radio Society, 
laining of lack of attention from manufacturers. 
nediately on reading the original- complaint of this gen- 
TA p ate to him in the terms of the following letter. 
= pete received no acknowledgment of any kind. 
so circumstances his continued complaint against 
ers seems oat ae hes P. K. TURNER. 
h, Dece ber 16th 


| 
$y 
air 


‘[Cory.] 


Aerial Works, Blackheath, 8.E.3. 
November 23rd, 1926. 


The e Tho Oh Heath Radio Societ ` 
72, Corridge Road, Thornton eath, 
: Deen your letter in Z'he Wireless World of 
ha h 
yu sh ave asked us. If you had done so, you would 
t aa tha jaf we, at any rate, would willingly have co- 
i in the way you suggest. 
fe that this letter is a personal one on my part; 
est should, of course, be addressed officially to 
partment here. 
Yours faithfully, 
mee _ BURNDEPT ELESS, LIMITED. 
= a P. K. Turner, 
5 SA Head of Research Department. 
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V LAND LINES. 


appearing in the issue of T'he Wireless 
abe: ar 29th, 1926, Mr. Paul D. Tyers makes some 
ping as sertions against the B.B.C. engineers which 
owed to pass unchallenged. 
to think that if he takes the curve of 
Sy he can draw the inverse of this and that 
e € ie. a“ first a proximation to the characteristic 
Gos tin e and amplifiers.” What about Mr. Tyers’ 
fier? “think we should like to see the amplification— 
( lg this | and to know the exact method by which 
rec Also the source os his input and what 
“had ‘that this input was a pure sine wave. I 
3.B. paenginests would like to see one of Mr. 
rse fir st app! : ion ” paa in order to compare 
actual curves which Mr. Tyers may be sure they 
atl chery 3 on alt. their land lines and amplifiers. 
nk tha: Tyers were to see one of these curves 
at oi shock, and, no doubt, by applying 
W von ae ‘able to obtain in this manner the 
own „Teceiveėr, and at the same time a good 
ect g it od straightening it out. 
Does this mean that he has 
is after the sound has passed 
ences he take thers from the 
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amplifier output terminals? If the former case, then again, 
many of us would like to hear details as to how these curves 
were taken and what precautions were taken to ensure the 
curve really did represent the loudness-frequency ratio of his 
final reproduction. If the method was employed, can he assure 
us that his loud-speaker is accurate, or possibly is it the case 
that his filters are correcting his amplifier but are unsuitable 
for his loud-speaker loudness-frequency characteristic? 

Here at any rate are a few of the factors that want looking 
into before Mr. Tyers accuses the B.B.C. of not correcting 
its land lines. 

The statements are the more difficult to understand because 
Mr, Tyers himself states that he has not the characteristics of 
his loud-speaker. 

There is no doubt that on some outside broadcasts the Post 
Office do provide a very bad line for the B.B.C., and it is 
understandable that this may take place at the last moment 
and that the B.B.C. engineers have insufficient time to correct 
it to the pitch of perfection that we might wish. It is equally 
certain that the frequency amplification curves of the various 
stations are not all the same, and that some are distinctly better 
than others. After all it must be remembered that the B.B.C, 
had to divide their orders for equipment amongst various com- 
panies (I believe this was part of the original agreement be- 
tween the B.B.C. and the Post Office), and some of the systems 
do show up better than others. 

The fact that once in a while the B.B.C. obtain a bad line 
and have insufficient time to correct it, and that every station 
is not quite so perfect as the one almost perfect (although I 
am open to wager that there are few receivers in use which 
can reproduce accurately the most imperfect of the B.B.C. 
transmissions), are scarcely sufficient to warrant the state- 
ments that 

1, The yariation of transmission characteristic is due chiefly 
to the introduction of land line between the London and Daven- 
try stations. 

2. The B.B.C. only correct the Daventry land line. 

3. The frequency-amplification curves of the B.B.C. can be 
obtained by means of inverse correction curves taken at the 
end of a receiving set, 

I consider these statements are very damaging to the B.B.C. 
and unfair to their engineers. As one who has no interest in 
the B.B.C. other than an interested listener and an occasional 
“ Broadcaster,” but who has at various times had the privilege 
of coming into contact with the engineers of that company and 
has heard and seen a little of the tremendous trouble that is 
taken to perfect all types of transmission, I can assure Mr. 
Tyers that his criticisms are, in the main, unmerited, and 
that if apparatus is utilised for reception which even nearly 
approaches in perfection that of the apparatus used by the 
B.B.C. for transmission, then it will only be for a minute 
percentage of listening time that he will feel Justified in com- 
penna about the quality and accuracy. 

Finally, I do not desire Mr. Tyers to think that I Yak not 
appreciated the remainder of his interesting article (he probabl 
does not mind much either way, as he will be confident with justi- 
fication that scores of your readers have found it of very real 
value), but I feel sure he will forgive me for taking up the 
cudgels on behalf of the B.B.C., solely as an appreciative lis- 
tener, and will perhaps appreciate that parts of his con- 


tribution might be taken by the inexpert listener as evidence 


that the B.B.C. engineers either do not know their job or can- 
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not carry it out correctly, both of which suggestions I think he. 
will agree with me are quite false. 

May I apologise for taking up so much of your space, but in 
these enlightened days when so many people are working on 
the betterment of reproduction, it would, I am sure you will 
ugree, be dangerous to start with the supposition that the 
B.B.C. transmissions are themselves very far from accurate. | 

Brierley Hill, | ~ © COLIN H. GARDNER. 

_ December 29th, 1926. 


‘Sir,—Since, in Mr. Gardner’s trenchant criticism of my 
article on “Distortion in Land Lines,” he alleges that I have 
made statements damaging to the B.B.C. engineers, I must of 
necessity in my reply elaborate one or two points, but even this, 
_I fear, will present some difficulty, since Mr, Gardner does 
not appear to have understood my article correctly. First 
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gestion of Mr. Gardner’s is that he fails to realise-that the — 


of all, let me remind him that my article was a simple ex- ` 


planation of the attenuation equaliser, t.e. a specific type of 
filter. I was not discussing the subject of correcting land 
lines in general, nor was I discussing the methods the B.B.C. 
employ. I proceeded to show how an attenuation equaliser 
could be added to a receiving system. The type of system 
which I had in-mind was one, of course, which gives perfect 
reproduction from a direct studio transmission. However, let 
me endeavour to deal in turn with the various peints which 
Mr. Gardner raises in. his letter. ; 

Mr. Gardner seems to doubt. that the inverse of the fre- 
. quency characteristic of an attentuation equaliser connected 
to a receiver is a first approximation of the characteristic of the 
B.B.C. line and amplifier system. I can only say that it requires 
very little mathematical consideration to see that this is the 
condition necessary for distortionless reproduction. (It is 
assumed that one is using a distortionless receiving system.) 

Mr. Gardner next suggests that I should be shocked to see 
the curve of my amplifier, and that it would cause me hours 
`of work trying to straighten it out. I can assure Mr. Gardner 
that I am not in the habit of using apparatus in my laboratory 
the nature of which I am ignorant; neither do I have to spend 
“ restless hours” designing an amplifier to function in any 
desired manner. Space does not permit me to detail the method, 
but I would refer Mr. Gardner to any elementary text book. 
I regret I do not follow the next remarks referring to “ woolli- 
ness and my “curves.” I can find no: reference in my article 
to any curves which I have taken. Mr. Gardner seems to lay 
great emphasis on the point that he has come into contact with 
the B.B.C. engineers, and hints, perhaps, that he is in possession 
of a little more information concerning their methods than my- 
self. I do. assure him, however, that I have a most intimate 
knowledge of their methods, what type of correction devices they 
employ, and on what lines. I may also mention in passing that 
the frequency characteristic of one of the B.B.C. stations is 
very far from a straight line function, but this is intentional, 
and is made like this for certain technical reaons, which are 
too complicated to enter into in these columns. 

If Mr. Gardner reads my article carefully I think he must 
agree that I have not criticised the B.B.C. methods, neither 
have I said that the B.B.C. do not correct their lines. I sug- 


gested that attenuation equalisers were only used on a per- ` 


manent line such as that to Daventry. This I believe.to be 
true. When the B.B.C. take over a line from the Post Office 
they “squeak” it, and correct it according to formule. The 
correction obtained is by no means perfect. For this reason 
the defects of a relayed transmission are immediately apparent 
on a good receiver. The B.B.C, engineers would be the first 
to admit this fact, and the suggestion that this is not so would 
be contrary to scientific reason, mathematical, and, finally, 
audible proof. It is interesting to note, however, that they 
are now using better correction devices than they .had some 
months ago at the time my article was written. 

Mr. Gardner next seems to have very great doubts about 
the accuracy of my apparatus, and hints that if my receivers 
were as good as those of the B.B.C. I should find only “a 
minute percentage of listening time in which I should feel 
justified in complaining about the quality and accuracy.” I 
can again assure Mr, Gardner that I can design a receiving 
system quite as accurately as the B.B.C. engineers. What I 
actually use is a system substantially identical with that used 
by the B.B.C. themselves. The quaint part about this sug- 
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- tion concerning loud-speakers ? 
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defects which I find are due to the fact that my receiving 
system is good enough to show them up. PAUL D. TYERS. 
Watford. = i 
January rd, 1927. 


MODERN AMPLIFIER PERFORMANCE. 


Sir,—-Mr. Turner and Messrs. Burndept are to be thanked for 
giving publicity in the issue for December 29th, 1926, to such 
interesting measuremenis on amplifiers; they are valuable in 
that they approach the ideal of giving to the public overall 
response curves, not curves taken on single stages under- con- 
ditions widely different from those in the actual amplifier. ‘The 
overall response curves are by no means the product of several 
stages taken separately, and it would be interesting and valu- 
able if the addition of one transformer and one resistance- 
coupled stage were made to each type of amplifier, the input 
being reduced accordingly to give the same conditions for the 
last valve. | i 

It is generally assumed that the ear is not sensitive to phase 
shift of the harmonics associated with a fundamental, provided 
that each is presented with original amplitude. I do not know 
whether this assumption is made on the basis of any 
scientific evidence or not, and it would be very interesting 
if your readers would give their views. My own view is that 
the correct phase relationsbip is essential to true reproduction, 
and that even if the ear cannot detect the difference caused by 


phase shift instantaneously, it might work up a cumulative 


appreciation of the difference in the course of time. If this is 
true, then the r.c.c. method has another advantage over any 
reactive form of valve coupling. = 

Now that Messrs. Burndept have published overall response 
curves, is it too much to ask that loud-speaker manufacturers 
should break their discreet silence and publish similar informa- 
The gramophone manufacturers 
in the States have published such response curves; the trans- 
former manufacturers in this country have been doing it for 
some time. ‘There is scarcely a horn type loud-speaker on ‘the 
market which reproduces notes below 250 cycles at anything’ like 
full strength, and refinement of amplifiers is quite useless with 
strangely peaked response curves given by the loud-speaker over 
the higher frequencies. So far as I am aware, no loud-speaker 


‘manufacturer, including thoee making the latest cone types, 


have been good enough to take the public into their confidence, 
and it is quite time that something more than the figure for the 
D.C. resistance of the windings should be given as the basis for 
choosing a loud-speaker. The present position is that the 
majority of listeners use a valve of too high impedance relative 
to the L.S. impedance, and those who require something better 
use two power valves in parallel, hope for. the best, and pay 
exotbitantly for H.T. batteries as a result. W. SYMES. 
Manchester, > 7 = : 
December 29th, 1926. 
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VALVE PRICES. | — 


Sir,—I am constrained to congratulate you upon the leader. 


in your issue of December 8th. You are obviously restrained, and 
know the shortcomings of the public, which so often gets what 
it asks for, i.e., something cheap; which turns out to be nasty. 

The question of price:is not inseparable. Manufacturers 
cannot live on losses; nor should the price of an article always 
be “‘ what it will fetch,” but abuse of the price-marntenance 
policy is seriously retarding the expansion of the industry and 
suppressing the desire of many listeners for the acquisition of 
apparatus which would improve their quality. ` 

A certain wonderful valve, at one time retailing at 12s. 6d.; 
is now sold at 14s., the increase in price being apparently a 
gesture of conciliation to the members of the valve ring, who 
say it must be sold at 18s. 6d. because it is a power valve. If 
that valve could be profitably sold at 12s. 6d., which it un- 
doubtedly was, why may it not continue to be, and why may 
not all the 18s. 6d. valves be sold at 12s. 6d.? The answer 
is that short-sighted and false economies prevail. The trade 
in general prefers to subsist off a limited total output instead 
of an unlimited output with less extravagant’ profit margin, 
and increased employment and happiness all round. : 

Fleetwood. TOHN BUNTING. 
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MARTINPHONE REACTANCE UNIT. 
One of the simplest forms of aerial cir- 
t tuning for use with a single valve 
generative receiving circuit consists 

tapped inductance and an adjustable 
upled | coil for reaction. The majority 
valve receiving sets employ this 
‘angement either in the form of swing- 
g plug-in coils or as a tapped cylin- 
ical inductance, 
There is very little need, however, to 
mploy low resistance tuning coils of 
special design for aerial circuit tuning, 
the saving in coil resistance is small 
ympared with other losses present in 
tuned aerial circuit, while the reaction 
jil largely compensates for the resist- 
ses present. Very little difference can, 
erefore, be observed by using com- 
actly wound coils with tappings as com- 
red with other methods of tuning when 
| cereal coupling is employed. 
useful tapped unit with adjustable 
ction coupling is manufactured by Hill 


1 
j 


soll, Kingston, and Park Road, Yeovil. 
hen connected to an aerial of normal 
mensions the tuning range covers both 
e normal broadcast band as well as 

"y, the maximum wavelength be- 


ve 
aer 
-a 


` Saon coupling. 

about 2,600 metres when using a 

llel connected 0.0005 mfd. tuning 

e aerial tuning: coil has seven tap- 

gs, the switch contacts being carried 
latform beneath the main instru- 

nel. The windings are arranged 


ries of slots in an ebonite former, 


nphone tapped inductance with reaction 


Wireless - 
Worrllal 


A Review of the Latest Products of the Manufacturers. 


and the reaction coil, which is wound 
in a groove on an ebonite disc, swings 
across the end of the aerial coil. 

This tuning. unit can be easily invor- 
porated in a set, five holes only being 
required to give support to the sub-panel 
and clearance to the two spindles. 

0000 


AN INGENIOUS FILAMENT 
RHEOSTAT. 


A stiff spiral wire is made use of as 
the contact in the C.A.V. variable rheo- 


The C.A.V. variable filament resistance. 


stat. The wire is curved so that when 
moved by an arm attached to the on 
ing spindle the contact is driven firmly 
along the turns of resistance wire. The 
resistance winding is carried on an insu- 
lating spool, and is suspended between 
spring clips to permit of easily inter- 
changing spools wound to various maxi- 
mum resistance values. The rheostat is 


attached to the instrument panel by one 


hole fixing. ne ah. 


LITZENDRAHT WIRE. 


The increasing demand for this wire 
has induced many manufacturers to pro- 
duce specially stranded wires for the con- 
struction of coils specified in recent arti- 
cles in this journal. 

Messrs. Ward and Goldstone, Ltd., 
Frederick Road, Pendleton, Manchester, 
now manufacture a Litzen- 
draht wire consisting of 27 
strands of No. 42 enamel and 
silk covered wire. The use of 
enamelled wire without a 
silk covering between the 
strands is, in general, not re- 
commended, though when the strands are 
spaced with a silk covering the enamelling 
affords additional protection. 

A difficulty may be experienced when 
soldering Litzendraht in which an enamel 
covering is used» as the enamel cannot 
be readily removed. It is inadvisable to 
scrape the wire owing to the danger of 


> 
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breaking off a few of the strands. The 
end of the wire is, however, easily tinned 
by binding round with copper wire of 
about No. 36 gauge, heating in a clean 
flame and several times immersing it in 
a solution of resin in methylated spirits. 
tesin cored solder should be used with 
perhaps just a trace of “ Fluxite.” 
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RADION PANELS. 


Many readers are probably not aware 
that the American Hard Rubber Co. 
(Britain), Ltd., 13a, Fore Street, London, 
E.C.2, the manufacturers of Radion 
panels, also supply tuning dials moulded 
in Radion. 

A new design has recently been intro- 
duced incorporating a large diameter 
operating knob, shaped with sharply 
marked grooves of suitable size for en- 
gaging with the tips of the fingers. The 
bevelled dial carries a scale of one hun- 
dred divisions, being marked in white on 
the black dial and in gold on the 
Mahoganite dial. 

These dials are particularly well 
moulded, the operating knob having a 


Neher 
h hl 


The new type radion dial obtainable in 
either black or mahoganite radion. 


clean machined appearance. The centre 
hole carries a large brass bush with {in. 
hole, and a sleeve adaptor is also sup- 
plied for use with $in, spindles. 
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“ The Wireless World” Information Department Conducts a. Free Service of Replies to Readers’ Queries 
Questions should be concisely worded, and 
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A Simple Volume Control. 

l have a three valve receiver with a 
detector and two transformer coupled 
low frequency stages, and I find that 
when the three valves are used my 
loud-speaker is overloaded, whilst 
signals are not quite loud enough 
when two valves are used. Can you 


suggest a suitable form of volume 


control so that the strength when 
using three valves is cut down to a 
more agreeable value? J. P. 
The distortion to which you refer is 
due to overloading the third valve as well 
as to overloading the loud-speaker, and 
results will be much more pleasant if an 
adjustable volume control is fitted to 
enable you to reduce the volume to the 
desired strength. A simple but effec- 
tive volume control consists of a variable 
high resistance joined across the secon- 
dary of the first L.F. transformer. If 
this has a maximum value of about 
500,000 ohms a very fine control of 
volume is obtained without impairing the 
quality in any way. 
oo000 


A High-frequency Choke. 

In ‘ The Wireless World” of December 
15th, 1926, Mr. Minter refers on page 

794 to a high-frequency choke coil, 
which he says was described in 

“ Hints and Tips,’ February 24th, 
1926. As this issue is now out of 
print I should be obliged if you 
would give me the details referred to. 

C. P. S. 

The high-frequency choke coil consists of 

a winding of very fine wire on a disc type 
of former. Details of the former, which 
is of ebonite, are given in the diagram 
below. Two discs 2in. in diameter, jin. 
thick, spaced with an ebonite washer 


w 
9 DIA. 7 
Dimensions of former of H.F. choke coil, 


yin. thick and 2in. in diameter, are held 
by a screw and nut passing through a 
clearance hole drilled through their 
centres. The beginning of the coil is 
soldered to a tag held by a second nut. 


headed ‘‘ Information Department.” 
stamped addressed envelope for postal reply. 


A terminal for the end of the winding is 
provided by drilling another hole as near 
as possible to the edge of one of the discs. 
This hole should be countersunk deeply 
on the inside and the screwhead be 
covered with wax or similar insulating 
material, The centre screw should pro- 
ject sufficiently to allow it to be held in 
the chuck of a lathe or hand drill, and 
No. 45 or No. 47 D.S.C. copper wire is 
wound on until the slot is nearly full. 

Too much tension should not be ap- 
plied when winding as there is a risk 
that the extremely fine wire will be 
broken. A high-frequency choke of this 
type can be used in broadcast receivers. 
For instance, it may be used in the anode 
circuit of the detector when the conden- 
ser method of controlling reaction is 
employed. 
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The Use of a Balancing Condenser. 


I have constructed the popular “ Every- 
man's Four-valve”’ receiver and feel 
very satisfied with the results I ob- 
tain, many distant stations being 
received at full loud-speaker strength, 
but I have a friend who persists in 
using the balancing condenser as a 
sort of reaction control when search- 
ing for distant stations, with the 
result that he frequently oscillatcs 
and never seems to get the results 
that I get from my receiver which is 
properly balanced. Surely it was not 
inlended that the balancing condenser 
be used for this purpose. L. McK. 


This is a very important question. 
Many people seem to think that a balanc- 
ing condenser is merely an anode reaction 
device and that by adjusting it a certain 
amount of reaction is cancelled, leaving 
the remainder free to strengthen the in- 
coming signals. They use the balancing 
condenser to increase or decrease the 
amount of the reaction effects. This is 


_ quite wrong, as is well known, even by 


those whose knowledge of balanced high- 
frequency circuits is of an elementary 
nature. The function of a balancing con- 
denser is to balance the circuit. If the 


amplification obtained when the circuit 


is properly balanced is not sufficient, add 


another stage, or improve the aerial and. 


earth, and find out which type of valve 
is the best for the particular. circuit. . 

A receiver which js not properly 
balanced cannot give good results. It 
will tune broadly, howl and squeal, and 
behave in that erratic manner common 


- 


JANUARY .z2th, 1927. 


Each separate question must be accompanied by a 


to receivers ` 
instability. —_ 

The ‘‘Everyman’s' Four-valve’’ re- 
ceiver . is very easily ` balanced. ` To 
balance it, the first valve is switched off 
by turning the volume control rheostat 
to the “off” position, after the local. 
station _has been received. When the. 
valve is turned off the local station will 
probably still be heard; the balancing 
condenser should then be turned very 
slowly until the local station is reduced 
in strength to a minimum or is not heard 


suffering from chronic 


at all. - At first the signals may be fairly 


loud ; as the balancing condenser is turned 
they become weaker until they fade 
away. If the balancing condensér is 
turned further the signals increase in 
strength again. The correct setting for 
the balancing condenser is that which 
reduces the signals to zero. Sometimes, 
especially when the receiver is used at a 
place quite close to a main station, it is 


not possible to find a point where the 


signals are not heard at all, but there is 
always a well defined minimum position. 
When the correct position for the 
balancing condenser has been found -it 
should never be touched again unless the 
H.F. valve is changed for one of a dif- 
ferent type. 
was mounted 


inside the set for this 
reason, . 
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A Correction: 


In Tre Wrretess WorLD of December =. 


8th, 1926, on page 788, is given a diagram 
of a single-valve receiver with frame 
aerial. This diagram is not correct. The 


0.00025 mfd. tuning condenser should be 
connected across the two ends of the 


frame aerial, but the centre point of the 
frame should be connected to the filament 
circuit as shown in the diagram above. 
Reaction is controlled by the 
condenser. 
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The balancing condenser. 


.00025 mfd. 
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TRANSATLANTIC TELEPHONY. 


mj HE ‘success of the transatlantic telephony 

f - service recently inaugurated by the Post 
-- Office is hailed all over the world as a re- 

` markable achievement which promises with 

- ifs development be- 

. tween other countries 

, to have far-reaching 
effects in assisting not only com- 
mercial progress but in bringing to- 

' gether the nations of the world into 
closer touch. Following on the 
success of the new service we have 
the promise made to us that beam 
stations now in course of com- 
pletion can be utilised for long- 
distance telephony with every pros- 
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scraps of telephony conversations between here and 
America.’ It would only be when advantage was taken 
of any information so obtained that the position would 
become serious, and any member of the public who de- 
liberately sets out to glean information of advantage to 
himself is just as easily able to tap the messages in Morse 
code as those transmitted hy tele- 
phony, because the mastery of the 
Morse cole, or even the installation 
of an automatic receiver, is a 
61 simple matter. 

The view has been expressed re- 
cently that the wireless telephony 
public service will never be of 
much value until some method of 
ensuring secrecy is devised. We 
admit that to be able to conduct 
these conversations-in a way which 


‘pect of complete success. eines eee ie would ensure secrecy would be a 
We are sorry to see that, in the WIRELESS IN Scuoors 1 very’ great advantage, but to sug- 
daily Press particularly, so much By H. Lloyd. i gest that without: secrecy the ser- 
ds being made of the question of CALIBRATING A WAVCMETER ...  ... 79 vice is of little value is, to our 
secrecy in communication, and, in News From tie CLUBS 80 mind, a gross exaggeration of the 
our opinion, the disadvantages re- Roiorsa Norris = 82 position. . A shopkeeper does’ not - 


sulting from the fact that these 
telephony conversations can be 
tapped by listeners have been 
vastly exaggerated. The fact that 
broadcasting i is available to all and 
is intended to be received by any- 
one having a wireless receiving - 
licence may, perhaps, tend to 
imply to the public not acquainted 
with the facts that this receiving licence also entitles them 
to treat commercial or. private wireless tiatfic which they 
may hear in the same way, but this is decidedly not the 
case, and anyone who repeats or communicates to another 
party the tc:t of any message other than that received 
from a broadcasting station, is liable to prosecution and 
» Severe penalties. Very little harm can, however, be done 
by an ordinary member of the public listening in to 
BQ ` 
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e secure his goods to the counter be- 
i = cause he fears that the public may 
pick them up and depart without 
paying for them; he relies for pro- 
tection on the fact that stealing is 
an offence against the laws of this 
country, and there is, in our 
‘opinion, little difference between 
‘ stealing tangible articles and steal- 
ing ‘information obtained by wireless eavesdropping. 
| We sincerely hope that the scare which has been raised 


over thé matter of the absence of secrecy in the long- 


distance telephony services will not influence the public 
to accept an exaggerated view of this disadvantage which 
is, after all, unimportant in’ comparison. with the great- 
ness of the scientific achievement of Trans-Atlantic wire- 
less telephony. 
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Efficient Four=valve Circuit of Unusual Design. 


By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.I.C. 


HE set to be described in this article is the direct 
outcome of the tests on another single tuning cir- 
cuit set-—The Motorists’ Four —on a good outside 
aerial at a place under two miles from 2L0’s aerial. 
The ideas aimed at in designing the wide-range se 
were as follows :— | : 
(1) Single knob control as far as possible. 
(2) Simple provision for long- or short-wave reception. 
(3) Other stations must be receivable at good strength 
on the loud-speaker, using a geod outdoor acrial of the 
maximum length permissible at points within two miles 
from 2LO (or other local broadcast station). 
(4) Searching for distant stations must cause no hetcro- 
dyne interference on local station wavelength. 


+ The Wireless World, September 15th, 1926. 


Fig. 1.—Showing the circuit, which is of unusual type. 
B.F. Choke. C, and C,;=0.6005 mfd.; 
0.0005 mid. C,;=0.01 mfd.; Cy=2 mfd.; C,—0.0002 mfd. 
henry choke. Z=Pye 32-henry choke. R=0.5 megohm. 


cell. 


L;=60 turns; L.=17 turns; L}=23 turns for 2LO; 
C.=Gambrell Neutroverniecr. 
X-= Marconi 
R,=3 or 5 megohms. 

connections for the relay control unit. 


(5) And last, but not least, in the writer’s opinion, the 
set shall look, as well as be, simple to control. 

These five conditions represent rather a tall order, but 
they have been satisfactorily dealt with in the wide range 
set—-as will be seen. | 


The Circuit. 


Fig. ı shows the complete circuit of the receiver, 
which is in principle the same circuit as used in the . 
Motorists’ Four. The first valve, V,, is an. anode bend 
detector, with 0.5 megohm in its plate circuit and 
1} ‘volts negative grid bias supplied by a single dry 
The third and fourth. valves, V, and V,, are per- 
fectly straightforward choke-coupled L.F. and. output 
valves respectively, but the second valve, V., has two 
functions. First of all, V, is a transformer-coupled 
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C;=0.001 d.: Q= 
Y=Pye tapped or 110- 
The dotted iines show the 


C, ,=air dielectric 0.0006 mfd.; 
Ideal 4:1 transformer ; 
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Fig. 2=-Showi: the effect of using the rejector circuit on the © 

wavelen calibretion of the eet. yl calfbranion with Serta in 
b=calibration with rejector ope uited, the 

waveband or “ gap” PQ wiped out when the rejector ie used. 


L.F. amplifier, but it is-also used as a reaction valve 
for the detector V,; thus the circuit iş exactly equivalent 
to a five-valve arrangement of detector with three L.F. 
stages and a separate reaction valve. | ; 

_ It should be noted that, for short waves at any rate, 
this circuit does not embody a high-frequency stage, and 
yet the results obtained show that the circuit is extremely 
sensitive when used with the average outdoor aerial. . 


It is interesting to see how it is that the second valve 


is made to function as a reaction valve. Starting with 
the aerial tuning coil, we have alternating voltage of 
high frequency across the coil, and this voltage is vary- 
ing in magnitude at audible frequency according to the 
speech and. music being transmitted. . - 

The current through the resistance R, in the plate 
circuit of V, consists of rectified half waves of high 
frequency having a mean value varying at, audible fre- 
quency—in other words, it may be regarded as consisting 
of an H.F. part and an L.F. part. Due to the L.F. 


part, there is an L.F. voltage across R,, which is passed 


on through the condenser C, to Va, which further am- 
plifies and passes on the voltage through transformer X 
to V,, where it is again amplified and dealt with by V, 
in the usual way. On the short-wave range, at any rate, 
there is only quite a small H.F. voltage across the resist- 
ance R,, somewhere about 0.3 to 0.7 of the voltage 
across the grid coil, according to the frequency, and 
this is due to the shunting effect of the unavoidable stray 
-- Capacities’ across R,,; which naturally include the grid 
flament capacity of V,. | 
BII 


World E 


In effect, then, part of the H.F. voltage across the 


' grid coil is passed on vje the stray capacities to the grid _ 


and: filament of V, Owing to the H.F. choke in the 


plate circuit of V,, there is ‘a considerable H.F. potential 
|: on the’plate of V, when there is any H.F. input to this 


valve, and’ it is of the right phase to feed back through 
a condenser to the grid end of the grid coil, thus giving 
a reaction effect. © 8 = > F ie ee 

This feed-back capacity needs to be only the same 
order as the stray capacities referred to, and, therefore, 
may conveniently consist of a neutralising or balancing 
condenser. As the wavelength increases, so the shunting 
effect of the stray capacities on: the resistance R, falls 
off, and larger proportions of the H.F. voltage across 
the grid coil are passed on to.V,, until in the region of 
Daventry wavelengths there is actually an amplification 
of the H.F. voltage. =` ` | 

For this reason this type of reaction will tend to 
become more and more unstable as the wavelength gets 
longer, as the value of capacity feed-back required for 
oscillation gets less and less. 

Another practical point that comes in is that the H.F. 
choke used for wavelengths up to 2,009 metres will self- 
tune probably in the region of -4,000 or 5,000 metres, — 
so that this latter wavelength represents the upper limit . 
of stable control with the choke used. It was found in 
the actual set here described that reaction was control- 
lable up to about 4,300 metres using good plug-in coils. 
By using high-resistance longer wave coils it is, of course, 
possible to increase this range if desired. | | 

The main point that should be noted here is that the 
same reaction arrangement will do for the long-wave 
range (up to, say, 2,600 m.) as for the short-wave range 
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Fig. 3.—Showing the effect of alt 
ce between the rejector co 
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(say, from 220-560 m.). In practice it is found that 
the reaction control is not quite constant, but nearly 
enough so to comply with the condition (1) already re- 
ferred to abovė. 


` Short- or Long-wave Reception. 


On referring to the circuit (Fig. 1) it will be seen 
that the grid coil consists of two main parts, L,, L, and 
L,. L,, L, are the short-wave coil with the loose-coupled 
aerial winding, and L, is the long-wave coil. For re- 
ceiving short waves, the coil L, is short-circuited by 
means of the single-pole switch S, so that the earth con- 
nection is effectively brought to the junction of L, and 
L,, thus loose-coupling the aerial for the short waves. 
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unwanted signal from the grid coil. The chief function | 
required of a rejector circuit is that it shall completely 
remove the unwanted transmission -without also com- 
pletely removing transmissions of all other stations, -.as 
is rather liable to happen if care is not taken in the 
design of the rejector. 

The reader no doubt knows that, for a set to be selec- 
tive, the tuning circuit, or circuits, must be of low resist- 
ance and that this' low resistance may. be. obtained by 
suitable construction of coils and condensers and also 
by the use of reaction by means of valves. If a re- 
jector circuit is not selective and is effective in wiping 
out the signals from the local station, then it will also 
wipe out signals over quite a large waveband-of perhaps 
two or three hundred metres and so will be worse than 
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A general view of the interior of thc set. On the right are the first two valves, and on the left the third and fourth, with the 
tuning arrangements in the centre. ` 


For the long waves the aerial is practically directly 
coupled to the whole of the grid coil, since the long- 
wave coil L, has many times the inductance of the short- 
wave coil L. 

This arrangement is suitable for readers living in 
London or at similar distances from Daventry, as Radio- 
Paris may be received in London sufficiently clear from 
Daventry by this means to be worth listening to. Readers 
who live nearer to Daventry are advised to loose-couple 
the long-wave coil also, and details of a suitable arrange- 
ment for this will be given in a future article when the 
writer’s experiments in “this line are completed. So much 
for the first two conditions. 


Cutting Out the Local Station. 


Condition (3) involves the use of what is known as a 
rejector or absorption circuit—that is, an extra circuit 
comprising a coil and a condenscr, which removes the 


useless. Thus the first essential of a rejector circuit is 
low resistance, so that it may be selective. Perhaps the 
easiest way to obtain a very low resistance circuit is to 
use the principle of reaction by means of a valve, but 
there is usually one very large.snag in connection with 
the use of 4 valve rejector, namely, that of local inter- 
ference. The writer does not mean to infer that it is 
impossible to use a reaction rejector quite successfully, 
but merely wishes to point out a snag which must be got 
over before the arrangement can be used. 

Suppose that we have a rejector circuit with a valve 
so connected (with reaction coil) as to reduce its effective 
resistance, and that the complete rejector circuit is 
coupled to the grid coil of the set. The sct is tuned in 
to the local station in the usual way and then the re- 
jector circuit is tuned so that the local signal is removed, 


the rejector reaction being pushed nearly up to the limit, 


so as to make the rejector circuit very selective. So 
| B 12 
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: 1 Ideal Transformer 4 to 1 (Marconiphone). 

: 1 H.F. Choke (Cosmos). 

:- 1 Tapped L.F. Choke (Pye) or 110-henry Choke. — 
: 1 Output Choke (32 henry) (Pye). 

: 1 Neutrovernia (Gambrell). 

: J Fixed Condenser and Clips. 
: J Fixed Condenser and Clips. 
: L Fixed Condenser and Clips. 0.0002 No. 600a (Dubilier). 

: 1 Fixed Condenser and Clips. 0.0005 No. 600a (Dubilier). 

: 1 Fixed Condenser 2 mfd. (T.C.C.). 

: 2 Fixed Condensers (air dielectric) 0.0003 type R145 (Ormond). 

‘ 7 Valve Holders WB (Whiteley, Boneham & Co. Ltd., Mansfield). 
: 2 “On” and “ Off”. switches (Lissen). i 

: ; Five-stud Switch (Bowyer Lowe). 

: 8 Grid Leaks, 0.5, 1 and 5 megohms (Dumetohm) and Holders. 

: 1 S Coil Holder. 


9.001 mfd. (Me Michael). 
0.01 mfd. (McMichael). 


= \ 

far, so good! The local station signal is completely 
wiped out, and we know that the rejector is selective, 
but as soon as the set condenser is altered to bring in 
other stations. it is practically certain to allow the re- 
jector valve to oscillate and ‘thus cause serious local inter- 
The reason why the’ rejector valve will prob- 
ably oscillate is because when the grid circuit in the set 
is tuned to: the same wavelength as the rejector it acts 


as an extra iload on the latter so that -more reaction 


will - be. required - for the valve to oscillate under this 


_condition. than. when the grid. coil is, tuned to another 
_ wavelength.. 
the rejector valve does oz oscillate, then 
the slight éxtra selectivity obtained by the 

- use of the valve is, in general, not-worth , 


If the rejector reaction is adjusted so that 


the extra- complication involved, especially 
in view of the success of the simple type of 
rejector used in the wide-range Sal 


Principle of the Rejector Circuit. 


In a rejector. circuit we are not con- 
cerned with getting large voltages to pass 
on to valves, but we want a low-resistance 
circuit in which large currents may be 
induced. 

One way of looking at the neia of 
the rejector is as follows: Due to the cur- 


from the aerial circuit, there is a definite 
magnetic field assòciated with the coil. The 
rejector circuit, being coupled to the grid coil, is also in 
part of this field and, therefore, has currents induced in it 
due to the field ; also due to these induced currents there 
is an opposing field set up by the rejector circuit propor- 
tional to the value of the current. These currents in the 
rejector will only be appreciable when the frequency of 
the currents in the grid coil induced from the aerial is 

the same as the frèquency to which the rejector is tuned, 

so that the opposing field will only, be appreciable in 


this case. 


The value of the induced rejector currents naturally 
depends on the resistance of the rejector circuit, and if 
the latter is zero the opposing field set up by these in- 
duced rejector currents will just exactly equal the field 
producing those currents, so that the resultant field will 
B 13. 
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4.—A sketch of the relay 
control unit. 
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2 Grid Batteries (Ever Ready) 9 volt (Portable Elec. Light Co.). 
7 “ T” type Cell (Siemens). | : 
1 pr. “Camco” Brackets (Carrington Man. Co., Ltd.).' 
1** Camco ” cabinet 24x 6x 10in. deep. 

1 Baseboard 24x 9% x 3in. 

1 Aluminium Panel 246 Lin. and screens (Smith & Sons, 50, 
St. John’s Square, E.C. 1). 

1“ Utility ” Variable Condenser 0.0005 mfd. (Wilkins & Wright). : 

1“ Utility” Variable Condenser with Micro-Dial. (Wilkins : 
& Wright). i . 

12 Ebonite Shrouded Terminals (Belling & Lee). 

2 ozs. No. 24 D.S.C. Wire. - 

1“ Becol’’ Former 3x6in. long (British Ebonite Co., Ltd., 
Hanwell, W.7). . ; 

B.G.B. Relay unit (Baily, Grundy & Barrett, Ltd., 2, St. Mary’s : 

-~ Passage, Cambridge). : 


£11 10s. 
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be zero—in other words, there will be no field corre- 
sponding to rejector frequency and, therefore, no signal 
of this frequency in the grid circuit. ' 

Now the modern air condenser of even moderate price 
has got an extremely low resistance, so that it is the coil 
part of the circuit which is likely to have the greatest 
effect on the resistance. © For this reason a small coil 
with comparatively large value of condenser in parallel 
is used as a means of cutting down the circuit resist- 


ance. The coil should be of the best shape for minimum 
H.F. resistance and the turns spaced for the same 
reason. - A practical point which atises here is the limit 


to the size of the condenser ; obviously, if a 
very large capacity is ¢equired, it will have 
to consist of fixed and variable air con- 
densers in parallel, and space considerations 
will probably fix one limit, while the maxi- 
“mum capacity of the usual variable con- 
denser limits the tuning range of the 
rejector and hence necessitates careful ex- 
perimenting with the number of turns to 
the coil to ensure covering the local station 
wavelength. 
The value of capacity: finally chosen as 
being of the most general application to 
short-wave rejectors was 0.0006 mfd. fixed 
with 0.0005. mfd. variable in parallel. 
For 2LO the coil consists of 23 turns on a 
3in. dia. “‘ Becol ’? former, and the total . 
`: capacity is about 0.001% mfd., while for 


J Birmingham about 38 to 40 turns will be required with the 


same capacity. Full constructional details are given later 


‘in the article. 


The Rejector in Practice, 


The writer does not propose to go into the mathe- 
matical theory of rejector circuits, interesting though it 


is, but intends to deal with the actual effect of the re- 


jector on the calibration of the set. 

In Fig. 2 the thin curve (b) gives the wavelength cali- 
bration of the set with the rejector open-circuited (by 
means of S, in Fig. 1), and the full’curve (a) shows 
the calibration with the rejector in operation and set for 
2LO. It will be noticed that the curve (a) has a sudden 
sharp break in it at PQ, occurring at one particular con- 


vá 


, re Wireless 
: World 


Wide Range Broadcast Set.— 
denser reading—the one corresponding to 2LO’s wave- 
length, in fact—and that the effect of the rejector is to 
wipe out a waveband corresponding to the length of the 
‘line PQ. In Fig. 3 the value of this ‘‘ gap’’ PQ in 
metres is plotted against coupling distance ‘‘ d’’ between 
rejector and grid circuits. -Fig. 2 is a calibration of 
the actual set, and Fig. 3 was obtained by rewinding 
the rejector coil at different distances from the grid coil. 
The “ gap ’’ was found by making the set just oscillate 
' round about 100°-120° on the condenser, and calibrating 
for every degree between these values by means of a 
heterodyne wavemeter. 

In actual practice there is no noticeable gap—z.e., 
. there need be no cessation of oscillation as the set con- 
denser is turned through the critical value; the waveband 
PQ is simply missed out, that is all. It was found that 
for satisfactory elimination of 2LO at two miles it was 
necessary to make the distance ‘‘d’’ (Fig. 3) not more 
than one inch and so that about 52 metres would be lost. 
However, this is not so bad as it sounds; there are plenty 
of other stations left which-come in at good strength. 

Where the set is to be used farther out from the local 
station, then the rejector need not be so tightly coupled, 
and thus the gap lost will be smaller. It was also found 
that at 30 miles south-west of 2LO no rejector was 
- required, since London and Cardiff both came in well 
on the speaker quite clear of each other, as, in fact, did 
the rest of the British stations except Plymouth, which 
seemed to be using A.C. that night and was rather weak. 

Condition (4), previously mentioned, is very conveni- 
ently looked after by the presence of the ‘‘ gaps 
the rejector is in use, so that in this case it is impossible 
to oscillate and cause interference on the local wave- 
length, and as for condition (5) there are only three 
knobs on the panel—the main tuning dial, the reattion 
control, and the long-short wave push-pull switch. 


Distant Control for the Set. 


An extremely useful accessory for the set, though not 
a strictly necessary one, is the little relay control unit 
sketched in Fig. 4, made by Messrs. Baily, Grundy, and 
Barrett, Ltd. 

With the aid of this unit the set may be switched off 
from the loud-speaker wherever the latter happens to be, 


and only the existing wires to the loud-speaker are 


” when . 
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circuit arrangement is shows in dotted lins on Fig. I, 
and when the unit is installed the connection between 


“CA” and ‘“‘ B” should be broken and the two ends of 


wire connected to the two terminals marked L.T. on the 
unit. The current consumption of the relay is 2 milli- 
amps per 120 volts H.T. used, and this current only 
flows when the set is in use, so that the power taken for 
the control is absurdly small. Although the relay wind, 
ing and loud-speaker are in parallel with the last valve, 
the impedance of the former is so high in comparison 
with the A.C. resistance of the valve that there is no 
effect at all on the quality of reproduction by the use of | 
the control unit. 


Constructional Details. 


A general view of the set in its cabinet is given in the _ 
title-block at the head of this article and also in the 
photograph on the cover of this issue, while a back view 
of the receiver out of its case is shown on page 64. 

It will be scen that the set is built in three compart- 
ments separated by two metal screens. The centre com- 
partment contains all the tuning arrangements, including 
the rejector circuit and the long-wave coil; on the right- 
hand side are the detector valve and the first L.F., and 
on the other side the remaining two L.F. valves. As it 
has already been said, the H.F. currents pass through 
the first valve on to the grid of the second and are then 
passed back to the grid coil v/a the reaction condenser, 
so that only the first two valves deal with any H.F. at 
all. For this reason the H.F. currents are kept to one 
valve compartment, and the last two valves, which deal 
with L.F. only, may be kept in a separate compartment. 

The main reason why the tuning unit was put in the 
centre was to get the main tuning condenser into the 
centre of the panel, so as to give a symmetrical and 
pleasing layout of the controls on the front of the set. 

It can be seen, even ih the photograph of the exposed 
sct, that the wires carrying H.F. currents to the first 
two valves are quite short and direct, owing to the 
arrangement of components adopted. In the front of 
the photograph can be seen the grid-leak type resistances 
R, and R, on the right of the detector valve, and behind 
them the clip-in condenser C, and the Marconi trans- 
former. C, is made of the clip-in type for a definite 
reason, connected with quality or tone variation, and this 
reason will be gone into more fully when the method of 


utilised, so that the unit is very simple to install. 


The Radio Society of Great Britain has 
issued an invaluable reference book 
which, we understand, is to be distri- 
buted to all members of the Transmitter 
and Relay Section, and should also be in 
the hands of every other amateur trans- 
mitter and those listeners who make a 
practice of receiving and reporting on 
the signals of distant stations, 

The aims, objects and uses of the 
society are plainly set forth. Admiral 
Sir Henry B. Jackson indicates the help 
that amateur wireless experimenters may 
afford to the Radio Research Board, and 
various articles on subjects of interest 
are ‘contributed by well-known writers. 
including speculations as to the future 


The 
(To be continued.) 
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distribution of a broadcast service by 
Capt. P. P. Eckersley, “ Radio Nomen- 
clature,” by J. F. Stanley, ‘‘ Wireless in 
the School,” by R. J. Hibberd, and the 
j Supersonic Era,” by W. K. Alford. 
These articles are followed by a com- 
prehensive table of all standard valves 
arranged in four sections, viz.: (A) De- 
tector and General Purposes ; (B) High- 
frequency; (C) Low-frequency and 


Power; 


operating the set is discussed. 


(D) Transmitting; and by an 
internationa] list of amateur transmitting 
stations, giving the call-signs, names and 


: addresses of all known amateur trans- 
 mitters, with the exception of those in 


the United States, who would require 
a volume to themselves and of whom an 
official list is alreddy issued by the De- 
partment of Commerce at Washington. 

The editorial matter of the book closes 
with a list of the broadcasting stations 
of the world in order of wavelength, and 
the remaining 108 pages comprise a care- 
fully considerd log book allowing two 
foolscap sheets for each week. 

The very modest price of 3s. 6d. (4s. 
post free) should ensure its ready sale. 
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_RESISTANCE-COUPLED RELAY CIRCUIT. 


Highsresistance Units of- Special Construction. 


By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P. 


TN this article it is proposed to describe a certain form 

of valve circuit suitable for actuating a relatively 

slow operating relay for remote control work. The 
mode of operation of the circuit can be studied by start- 
ing with a well-known valve arrangement. We are all 
familiar with a resistance-coupled valve circutt using a 
condenser between the anode of one valve and the grid 
of the next. „It the coupling condenser is omitted it is 
essential to insert a battery between the anode and grid 
to give the necessary negative bias to the latter Refer- 
ring to Fig. 1 (a), the feed current to valve V, will cause 
a drop of, say, 40 volts in the resistance ‘AB. This 


means that the grid of V, is 100—40= +60 volts above © 


“the negative end of its filament Thus if the proper 
negative bias for V, were -5 volts, it would be neces- 
sary to insert a battery of —65 volts between A and C, 
_as shown in Fig. xı (b). Now suppose we interchange 
the positions of the high-tension battery and the resist- 
ance AB. The diagram will then appear as shown in 
Fig. 2 (a). Obviously A is at zero potential with regard 
to the negative pole of the battery. The feed current 
through AB causes at B a drop of 40 volts above A, and 
the grid of A will be at — 40 volts relative to B. Hence 
to bring V, to its proper working point a battery of +35 
volts must ‘be inserted between A and C. Suppose valve 
V, is set to its lower rectifying point, as in Fig. 2 (b). 
The current through AB will then be reduced to a very 
small value, so that the points B and C will be almost 
at the same potential. Thus valve V, will pass an anode 
current corresponding to zero potential of the grid with 
reference to its filament. When a signal is applied to 


the grid of V, the mean current through AB increases, 


(a). (b) 
Fig. 1.—Circuits showing necessity for large grid battery when 
using pure resistance coupling. 
and the potential of C falls with reference to B> Thus 
the anode current of V, falls. If a relay is situated in 
the anode circuit of Vv, it will be actuated as a result of 
this reduction in current. This is the resistance-coupled 
circuit it is proposed to describe for operating a relay. 


It looks very simple, but. to attain absolute reliability. 


there are a number of points which require to be care- 
fully investigated. 
Importance of High Insulation, ' 

Let us consider another aspect of Fig. 2 (b) eistae 
to surface leakage. Suppose we remove R and leave a 
leaky surface to do its duty. Then the resistance of the 
surface leak may be hundreds or thousands of megohms. 


BIS 


If it is the latter its value will probably exceed that of 

the valve, and the major portion of the volt drop round 
the circuit will occur across the filament-grid path. This 
means that the grid of V, will be at a ‘certain negative 
potential with regard to its filament. Thus the anode 
current of V, will fall In practice, with a clean, dry 


tb) 
Fig. 2.—Pure resistance coupling. with the H.T. battery so placed 


that a negative potential is applied to the grid of V». In circuit 
(b) V, is set to its lower rectifying point, thereby adjusting the grid 
of V> to zero potential. 


panel and valve holder, this actually occurs, and the 


. anode current of V, remains permanently at a very low 


value. By breathing on the panel the leak is reduced 
and the anode current rises. We know that Fig. 2 (b) 
consists of a resistance-coupled detector, V,, and an addi- 
tional relay valve, V., also that the anode battery is 
placed next to the anode of V, in order to avoid putting 
a positive bias on the grid of V, For appreciable sensi- 
tivity in a resistance-coupled amplifier it is essential that 
the coupling resistance should be large. In the present 
case V, is set to its rectifying point, and to get a fair 
degree of sensitivity R must be of the order of 10 meg- 
ohms or more. By a special process, which will now be 
described, I have been able to construct leaks of reason- 


- able constancy exceeding 100 megohms. 


Construction of Super Leaks. 


In order to stabilise and sensitise the circuit of 
Fig. 2 (b) for prolonged remote control’ work it “was 
essential to find a reliable BURNISHED GRAPHITE SURFACE 
leak of about 50 megohms. 13/"LoNG x Y WIDE 
This was done in the follow- BN 
ing way: One of the long 
faces of a piece of ebonite 
was rubbed over with 
graphite and then burnished 
by means of a polished steel 
surface. Two large square 


nickelled brass washers were Fig. 3.—Construction of the ex- 


. perimental high = resistance. 
placed at each end, so that The raphite is treated with fluid 


the contact area was large. arnish, tn Gan Mi oo dipped 
These were securely held in 
place by nuts and ‘screws with leads soldered on. 


7: 
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The 


value of the leak as measured by a 5o00-volt megger was 


about 1 to 2 megohms. The whole arrangement was 
then dipped in fluid bakelite and heat-treated until the 
surface was glass-hard. It was allowed to cool, and the 
resistance when measured after the bakelising process was 
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40. megohms or more according to conditions. The final 

treatment was to dip the whole product in good paraffin 

wax, thereby avoiding surface leakage on the resistance. 
The actual resistance depends upon the applied volt- 

age and decreases with inorease in voltage. For ex- 

ample, a leak showing 40 megohms on a so0o0-volt D.C. 


megger would register about 80 megohms when measured | 


with 6 volts. The latter voltage is more in keeping with 
the operating conditions. If the leak, after manufac- 
ture, 1s too low, it is easy to scrape off a portion of the 
bakelised material, thereby narrowing the width until the 
required value is secured. This is done prior to dipping 
in paraffin wax. A representation of one form of the 
high-resistance leak is given in Fig. 3. 


Effect of Leakage. 


Having manufactured a leak of substantially constant 
performance, the next step is to consider what happens 
when the leakage on the valve panel and valve holders 
exceeds a certain value, and to discover means to prevent 
its occurrence. 

In Fig. 4 we have the picture of a circuit. equivalent 
to that of lig. 2. The valve V, is represented by a 
variable resistance 7,, the leakage across the valve holder, 
panel, or both, by 7,, which is equivalent to a partial 
short-circuit across the anode circuit of V. The leak on 
the grid circuit of this valve is unimportant. 
is concerned the only leakage of importance is across 
the valve holder or the panel from filament negative to 
grid. This is represented by 7,. It should be carefully 


noted that, although the leakage resistance may be of the 
order of megohms, its value may be low compared with 


ee 


Fig. 4.—Equivalent electrical circuit to Fig. 2 (b): r;=resistance of 
Vi. which is varied by signals; r.=leakage across valve holder or 
panel; R=spectal resistance of the order of 80 megohms; r3= 
leakage across panel or second valve holder. 

the internal resistance (D.C.) of the valve V,, which is set 
to its lower rectifying point, and the 80-megohm leak R. 
Having got a circuit equivalent to that used in practice, 
we can readily see what leakage faults may develop which 
are likely to affect the operation. It is evident that the 
points XY must be well insulated from the point Z. This 
means that all the leads associated with these points must 
be carefully dealt with. Also battery B, must be highly 
insulated. Since B, is only of the order of g volts and 
supplies little or no current, it 1s conveniently composed 
of six Siemens ‘fT ” type cells in a wooden box tho- 
roughly soaked with paraffin wax. Both the leads from 
the positive and negative terminals to the points Y and 
X respectively are run in tubes of insulating material 
filled with paraffin wax. With these precautions, the 
smearing of the panel with parafin wax or a varnish 
known as Formapex and the liberal use of quicklime trays, 
the circuit will function without trace of leakage. 
let us look at the other side of the picture; when these 
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precautions are omitted and the atmospheric conditions — 
play havoc with the insulation. 

Turning, again, to Fig. 4, we see that there are two 
main leaks, viz., 72 and” 7, Treating each separately, 
suppose the valve 7,=1,800 megohms, 7,= ite,, 
7, = infinite, R=80 megohms, B,=9g volts. Then, in the 
absence of a signal, the battery B, sends .; -a current of 

value l 
OE E -9 
AR oa 5x 107° ampere 
(zy microampere) through the valve resistance 7, and R 
in series 


40-560% 


Fig. 5.—Resistance coupled relay connected direct to the aerial 
circuit for strong signals. Values are for 0.06 valves. 

The volt drop across R is 5 x 107? x 80 x 10°=0.4 volt. 
Thus the potential on the grid of V, is —0.4 volt, and 
with the aid of the 50-volt battery gives rise to a steady 
anode feed of about 1 milliampere when V, is one of the 
0.06 ampere class of valve. When a signal arrives the re- 
sistance of the valve 7, may be reduced to 200 megohms. 


Thus the volt drop on R will now be — oO 9= — 3.6 


volts, and this will cause the anode current of V, to be 
reduced to zero. 

Now assume the leak 7, is sufficient to reduce the com- 
bined resistance 7, and R to a value of 20 megohms. 
The volt drop across R in the absence of signals is 
Heo X 950.1, and with signals is =a xg9=0.8 volt, 
which would fail to cause sufficient variation in anode 
current to operate the relay wuder normal setting. In 
general, a low leak of this order should not arise unless 
the panel design is very poor. ` 

Taking now the leak 7, acioss 7,, 1m.:gine 7, to be 200 
megohms. Then from the previous calculation there is a 
permanent negative bias of —3.6 volts on V,, which 
means zero anode current. Thus the device is rendered 
inoperative. Clearly the need for high surface insulation 
cannot be underestimated. 


Time Lag. 


So far the circuit has been shown as a detector V, re- 
sistance-coupled to a relay valve V,. But there is "another 
property which we have yet to explore. Referring tò 
Fig. 2 (b), imagine a condenser to be placed across the. 
resistance R. - When signalling occurs, this condenser 
becomes charged up to a definite voltage. At the cessa- 
tion of the signal the condenser does not discharge imme- 
diately. Its discharge current passes through R, and 
since R is 80 megohms, there is an appreciable lag in 


B 16 


s ` à, 


JANUARY 19th, 1927. 


Resistance-coupled Relay Cirouit— | 

the anode current of V, returning to normal value. The 
lag increases with the size of the condenser. Now in our 
case there is no actual condenser, but merely the capacity 
of the leads, etc. This, however, in combination with R, 
is sufficient to produce a time lag amounting to a fraction 


of a second. Hence the device is only applicable (unless 
R is reduced, thereby decreasing the sensitivity) to com- 
paratively slow-speed work. By connecting a good mica 
condenser of o.2 mfd. across R, the anode current of V, 
will, after the application of a strong signal, remain at 
zero for several minutes. | 

- Two simple applications of the circuit (without con- 
denser across R) are given in Figs. 5 and 6. In Fig. 5 
valve V, the detector is connected direct to a high fre- 
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VOLTS BETWEEN GRID AND FILAMENT OF V 


Fig. 7.—Characteristic curves for the circuit of Fig. 5. 
Curve (1) n= 80 MO with no resistance in anode of V2. 
Gia 80 MA with 12,000 ohms in ancde of V3. 

SP represents the gain by using potentiometer adjustment of first 
grid potential as shown in Fig 8. l 
quency circuit. When a strong unmodulated carrier wave 
is applied between the grid and filament the anode 
current in V, ceases. The carrier may be modulated by 
a series of dots and dashes and the relay in- V, 
will respond. The speed of sending must not be too 
high or the condenser effect mentioned previously will 
make itself felt. % 
The second arrangement of Fig. 6 is for use with weak 
signals. Here we have a conventional detector and note 
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Fig. 6.—Relay connections for weak signals with reaction and L.F. amplification. 


_ perceptibly reduced, probably 
to about 0.65 mA. Thus the 


~is almost the same for both leaks. 
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magnifier prior to the valve.V,. . The signals applied 
to V, are row reetified at note frequency, for the carrier 
wave must be modulated by a musical note. The relay 
corresponds in the usual way to dots and dashes of the 
modulated carrier. In practice the easiest way to get the 
modulated carrier is to feed the oscillating transmitter 
valves with A.C. instead of 
D.C.. (anode supply). The 
dots and dashes are obtained 
= by suppressing the oscilla- 
tion, by some means, usually 


9V. RELAY 


Ne ---|Vo ~ by interrupting the H.T., 
iain >i A.C. supply or reducing it to 

©! a low value. | 

Q! It will be seen that the 

au V, V, portion of the circuit 


functions on either high- or 
low-frequency. The sensi- 
tivity depends in a large 
measure upon the grid poten- 
tial of V,. If the adjustment 
is effected by a potentio- 
meter the sensitivity can be 
made much greater for weak signals.’ In fact, with a 
biassing battery on the grid of V, the correct voltage may 
be — 3.5, whereas the battery may give 4.2. Thus a. 
voltage of 4.2 — 3.5=0.7, would have to be applied to V, 
before the anode current of V, was appreciably affected. 


_ ' Effect of Relay Resistance. 


Hitherto we have said nothing regarding the resistance 
of the relay in the anode circuit of V,. Suppose 
the normal anode current in the : 
absence of signals is 1 milli- 
ampere (H.T. about 50 volts) 
without the relay. If the re- 
sistance of the relay is 250 to 
500 ohms, its inclusion in the 
circuit would not mean any 
perceptible decrease in current. 
With a relay of 10,000 ohms 
the standing current would be 


8.—High resistance 
potentiometer method of- 
adjusting grid bias of V;. 


variation in current during Fig. 
signalling would now be 0.65 
mA, as against 1 mA, with a 4 
relay of lower resistance. Some 
curves illustrating these remarks are given in Fig. 7, and 
the influence of a resistance of 12,000 ohms in reducing 
the standing’ current will be evident. The curves for the 
two values of grid leak. are interesting. The sensi- 
tivity with potentiometer adjustment is governed by the 
steepness of the straight portion of the curve, and this 
The disadvantage of 
the higher leak is the increased time lag arising from 
the capacity of the leads, etc. If, however, a 5-megohm 
leak had been used the sensittvity would have been 
reduced, the straight portion being less steep, 7.e., the 


is a variable leak, white 
BC may be fixed. 


i Adjustment can also be made on the anode battery of valve 
V, by varying the number of cells. This, however, may be 
too coarse to get sensitivity. : | 


- 
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Resistance-coupled Relay Circuit. 
angle @ would have been less. 


cated by the letter Q. 


is any change in current in V,. 


TRANSMITTERS NOTES 
AND QUERIES. 
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International. List of Call-signs. 

We are often asked by listeners where 
they can obtain a full and up-to-date list 
of amateur transmitters, with their call- 
signs and addresses. 

The Radio Society of Great Britain has 
incorporated an International List in 
their Diary and Log Book, which. may 
be obtained upon application to the Sec- 
retary at 53, Victoria Street, West- 
minster, S.W.1, for the modest sum of 
3s. 6d. This list does not include amateur 
stations in the United States, as these 
are so numerous that they would require 
a volume to themselves. The official list 
of American amateur radio stations may 
be obtained from the Superintendent. cf 
Documents, Government Printing Office, 
Washington, D.C., for 25 cents, plus 
postage. 
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General Notes. 

Mr. A. M. Houston Fergus (G 2ZC) is 
investigating some partial blind-spotting, 
and will be grateful if residents in Ire- 
Jand, North and South, and in Sweden, 
will ‘communicate with him or report on 
his signals when heard. 

He is co-operating with G 6HZ, Mr. 
L. Kane, 3, Barvard Street, Jersey, and 
though these stations are within five 
miles of each other some really interest- 
ing observations have been obtained. 
Districts that are dumb for one appear 
excellent for the other, and vice versa. 
G 2ZC is working on 45 metres, D.C., 
and on low power. His address is La 
Cotte, La Moye, Jersey, Channel Islands. 
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The wireless operator at Walvis Bay 
Station, VNV, in South West Africa, 
writes that he picked up signals from 
s.s. Carinthia, GLKY, on December 
24th, which were transmitted on 45 
metres with an input of 5 watts. The 
receiver used was a crude experimental 


set with one detector and one L.F. valve, . 


no earth, and a single-wire indoor aerial 
10 ft. in length. The signals were R6 
and steady. VNV also reports hearing 
PCRR, AND, ANF, FUT, FUA, and 
BZ 2AS, all botween R6 and R9. He 
wishes further to test this experimental 
receiver, and will therefore welcome any 
transmitters who will call up YNV. He 


will forward QSL cards giving necessary 


For optimum sensitivity 
the adjustment should be at the upper bend as indi- 
If cells are used on the grid of 
V,» giving an adjustment at Q, then a voltage equiva- 
lent to PS must be applied to the grid of V, before there 
_ The potentiometer 
arrangement may consist of two high resistance leaks 


Wireless 
Word 


(about 1 megohm), one of which is variable, .as shown 
in Fig. 8. This avoids wastage of the biassing battery, 
since the current supplied to the leaks is very small. 

So far-as the construction of very high resistance 
leaks is concerned, it is probable that a form of varnish - 
other than bakelite would be satisfactory. 
treatment should not be done over an open flame, but in 


an oven. 


— 


details, but cannot reply by wireless, as 
there is no short-wave set available for 
= his use. 
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Mr. G. Hume, 124, Eversleigh Road, 
Battersea, writes that on November 20th 
he received Revista Radio Sport, of 
Madrid, on 43 metres, at 0025 a.m., the 
signal strength being about R7. A QSL 
card affords the information that the 
Madrid station was using only 1 watt 
input from 100 volt mains. Mr. Hume 
does not state what type of receiver he 
was using, but asks if any other of our 
readers who heard this station will ex- 
change experiences with him. 

0000 

Mr. A. G. Burgess, 26, Gunnersbury 
Park Gardens, Acton, W.3, asks if any- 
one can give him the QRA of a German 
station heard on Saturday, January 8th, 
transmissing records, etc., on approxi- 
mately 43 metres between 1330 and 1400 
G.M.T., and a French station transmit- 
ting similar tests on 42.7 metres at about 
1335 G.M.T. on the same date. 
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Mr. F. N. Baskerville, 9, Arthog Drive, 
Hale, Cheshire, states that on Sunday, 
January 2nd, he heard good strong sig- 
nals from three Australian and two New 
Zealand stations between 1420 and 1520 
G.M.T., Z 3AR being audible at R5-6 
at intervals all day until 1830 G.M.T. 
IIe observed several interesting phe- 
nomena on that date, the nature of which 
he. does not state, and will be glad to 
hear from any other of our readers who 

may have noted any peculiarities of con- 
ditions, with a view to comparing notes. 
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Mr. R. J. Denny G 6NK), Waverley 
Road, Weybridge, succeeded in working 
with U 3XK, the experimental short- 
wave station of the Jenkin Laboratories 
at Washington, D.C., on Sunday, 


- January 2nd, at 2245 G. M.T. His input 


was 12 watts, and 3XK reported his sig- 
nal strength as Rd. 
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New Call-signs Allotted and Stations Iden- 
tified, 


G 2ABK R.C. Horsnell, The Anchorage, Crouch Rd., 
Burnham-on- Crouch, Essex, 

G 2BXM F.C. Mason, 80, Forburg Rd., N.16. 

GC2WL A. T. Wilson, 206, Newlands Road, Cathcart, 
Glasgow. 

GI6MK J. A. McKee, Parkville, Antrim Road, 
Belfast; transmits on 45 and 90 metres, 
(This call- -sign was formerly held by R. 
Wilby, Leeds.) 

GI2AX0 C. B. Cleeland, 31, Dufferin Avenue , Bangor, 
Northern Ireland. 

U ABI U.S. Army Station, Fort Sheridan, Illinois. 
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QRA’s Wanted. 
G 2MN, G 5AP, F 8ESP, F 8ZET, 
SPR, U 1QU, Y 2HP. 
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Extracts from Readers’ 
Logs. 
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Bangor, N. Ireland. 
- Great Britain :—G 2AS, 2BZ, 2l, 
2NM, 2NS, 20L, 2SR, 2SW, 2QV, 20Q, 
2TS, "OWL, Ov’, Oxy, 6BU, 5CS, 5DC, 
5GQ, 5IS, "BIW, 5XO, SLI, 5NW, 5KTU, 
5NN, 5PM, 5TZ, 5XQ, 5RO, 5UW, 
5WC, 5WQ, 50W, 5US, 6AF, 6GB. 
6HS, 6HY, 6JV, 6UU, 61A, 6KO, 6WG, 
6N X, 60H, 6RW, 6RY, 6RD, 6UZ, 
6TD, 6TY. Northern Ireland :—GI 2BX, 
5NJ, 5GH, 5WD, 5MV, 6YM, 6WG, 
6SQ, 6MU. [Irish Free State :—GW 18B, 
11C, 14C, 11B, 11Z. France :— 
F SAR, 8AP, 8CI, 8CA, 8CL, 8GI, 8M0, 
8MU, BSP, STKR, 8UD, BUR, BUT, 
8IP, ’BUU, BRO, 8RD, SRV, 8KM, 8ZB, 
8FK. Belgium :—B 4WV, V35, 4AR, 
4UK, 4KM, 4RU, 42, 4AA, BP8. Ger- 
many :—K 4SR, 4LS, 4YZ, 4NCA, 4EDT, 
2D0. United States:—U 1AR, 1AXX, 
1AHE, 2AMJ, 2XG, 2XAF, -2XAD, 
WIZ. Miscellaneous :—SS W8, O 8MC, 
4ED, BA 2A, N 9PM, 9GEA, D TOU, 
D 7ZM, P 9AA, A 7CS, PCMM. 
(0-v-1.) On 20 to 60 metres. 
C. B. Cleeland (GI 2AX0). 


Hale, Cheshire. 

December, 1926.) 

hilippines :—PI 1BD, 1HR, 1LJ, 
1AU, SAA. South Africa:—O ASB. 
ASE, A5X, A4Z, A6N. New Zealand :— 
Z 2AR, 2AK, 2AX, 2BX, 3AI, SAR, 
4AA. Australia :—A 2VI, 5XO, 5HG. 
Chile :—CH 2AB, 2AS, 2BL, 2LD, 3IJ. 


Honolulu :—HU 6AFF, 6BUC. Canada : 
2BE, 2BG, 3FC, 3XI, 

European :—SMTN, 
F 8GI, I ACD, 


—C 1AK, 1DD, 
4DQ. | 20-metre 
LA IE, D 72G, F 8BF, 
G 5HS, G 5HX. : 

F. N. Baskerville. 


London, N.W.2. 


(November 25th to December ist, 
1926.) 

U.S.A. :—U 1AZR, 1BKE, 1CKP, 
ICNP, 1CTM, 1CUE, 1QC,. 1RD, 


2ATH, 2BAD, 2BIR, 2CUQ, 2CUZ, 
2FO, OTP, 3BWT, 3CAB, 3DS, ZSJ; 
4AK, 4cv, 8AKV, BBRC, OBBJ, 9BPD. 
Brazil :—BZ 1AD, "1Al, 1AK, 1AL, 1AO, 
1AR, 14W, 1AX, BK, 11A, LIB, 24G, 
2AS, 5AA, 5AB, SNNI. Uruguay :— 
Y 1CD, 2AK. Algeria:—FA 8VX. 


Miscellaneous -—O AK, re) PY, ANF, 
F. 


SN 
(0-v-1.) 20 to 50 metres. ; 
M. W. Pilpel (G 2BZC). 
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Aids to Better 
| Reception. 
A FRAME AERIAL RECEIVER. 


There is still a general, but 
erroneous, impression that a receiver 


intended for operation with a frame _ 


aerial must .be either of the super- 
heterodyne type, or must’ include 
several. stages of - high-frequency 
amplification. In point of fact, a 


‘single valve regenerative detector 1S. 


capable, under good conditions, .of 


-: giving clear signals. up to a distance 


of some ten miles, or even more, from 
:a main transmitting ‘station, ‘when 
: used in this manner. 
:of two low- frequency amplifying 
valves will generally give sufficiently 
‘loud signals, for loud-speaker repro- 
' duction, | although it should be real- 
‘ised that, if this volume is only at- 
: tainable by forcing the reaction con- 
‘trol: up ‘to the verge of oscillation, 
: quality will be poor. 
' favourable circumstances, 
: skilled hands, a 
_tion may very possibly prove unsatis- 
factory, except at a very short range. 


and in 
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- World for October 13th, 1926; 


The addition reader is referred for constructional 


Except under: 


set of this- descrip- -` 


ang TIP 


For distances up to scme thirty or 
forty miles, and even more, the com- 
bination of a really good H.F. 
amplifier, a valve detector, and two 
stages of L.F. amplification can 
generally be relied upon 'for signals 


. of adequate - loud-speaker -strength. 


The circuit of a suitable arrangement 
is given in Fig. 1 This will be 


. recognised as embodying the essen- 


tials of the ‘‘ Everyman Four ” re- 
ceiver, described in Zhe Wireless 
the 


details and values of components to 
the article which appeare@ in that 
issue. It is strongly recommended 
that the specification of the H.F. 
transformer should be followed ex- 
actly ; this component may justly be 
called the heart of a receiver which 
depends for its operation on the effi- 
cient amplification of the feeble im- 
pulses collected by a frame aerial. 
It will be noticed that separate rheo- 


_stats are shown for each valve ; these 


Fig. L—A sensitive frame aerial receiver. 
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Theoretical Diagrams 


Simplified. 


may or may not be necessary ; indeed, 
in a self-contained set, it will prob- 
ably be found ċonvenient to fit only 
one resistance for the three ampli- 
fying valves and another for the 
detector. l 

If a two- or four-volt L.T. battery 
is used, it may no longer be possible ° 
to take grid bias for the detector from 


the drop in voltage across a fixed 


resistor inserted in the negative fila- 
ment lead, as in the original. receiver. 


Under these circumstances the resist- 


ance for this valve should be con- 
nected on the positive side of the low . 
tension circuit, and bias applied by 
joining the lower end of the trans- 
former secondary to a suitable nega- 
tive point on the common grid bat- 
tery. A by-pass condenser C may 
be provided in order to restrict the 
circulation of H.F. currents. Tts 
value is by no means critical; any- 
thing from 0.002 mfd. upwards will 
be found suitable. 

If an attempt is made to construct 


the set under discussion as a self- 


contained unit, with a frame aerial 
built into the containing case, trouble 
will. almost certainly be caused -by 
interaction between frame and H.F. 
transformer ; in all probability it will - 
be found impossible to balance (or 
neutralise) the H.F. amplifier, This 
difficulty can only be overcome by 
enclosing the transformer, preferably 
with its tuning condenser and the 
valve, in a metal screening 
case. An idea of the size of a suit- 
able container may be obtained by 
referring to page 8 of the issue of this 
journal dated. January 5th, . 1927. 
Screening will not be necessary if the 
frame aerial is mounted a few feet 
away from the receiver. 

The frame aerial should be as large 
as is convenient, particularly when 
receiving at a considerable distance 
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REDUCING ANODE CURRENT. 
It is now being generally realised 


that the best quality reproduction, - 


combined with ample volume, is only 
obtainable when a valve of very low 
impedance—in other words, one of 
the so-called ‘‘ super power.’’ class 
—is used in the last stage of L.F. 
amplification, It should be borne in 
mind that these valves pass a very 
considerable anode current with some 
100 to 120 volts applied to the plate ; 
this can only be reduced by applying 
a comparatively high value of negative 
grid-bias voltage. 


accumulators or H.T. supply. 


Wireless 
World 


Users of these valves are recom- 
mended to devote as much attention 
to their grid batteries as to the I.T. 
If a 
valve is allowed to run for - any 
length of time with a ‘‘ zero” or 


even an insufficiently negative grid, 


it is quite probable that harm will 
be done. In the first place, the life 
of a dry-cell H.T. battery is certainly 
reduced when a large current is taken 


from it, while the emission of the 


valve itself 1s likely to suffer. More- 
over, the fine wire windings of any 
choke, transformer, or loud-speaker 


DISSECTED DIAGRAMS. 
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connected directly in the anode cir- 
cuit may possibly be injured. — 

When dealing with any power 
valve functioning as a low-frequency 
amplifier, it is always a good rule, 
from the point of view of economy 
(and often of quality as well), to 
apply the maximum negative’ grid 
voltage possible—generally a little 
more than that indicated .by the 
manufacturer’s ‘‘ static °’ curves. As 
already suggested in these notes, it 
is wise to extinguish the filament be- 
fore breaking the grid circuit, even 
momentarily. 


Point=tozpoint Tests in Theory and Practice. 
No. 56.—A Crystal Detector with L.F. Amplifier. 


The present series of diagrams is intended to show simple methods of locating faults in typical 


wireless receivers. 


small dry battery should be used as an indicating device. 


Failing a sensitive galvanometer, it is suggested that a pair of telephones with a 
These tests will show not only actual 


faults, but will reveal the small leakages which are so often responsible for poor reception and flat 
tuning. Batteries should be disconnected before testing. 


Continuity through the aerial coil is tested 
between a and a, with crystal contact 
broken and tuning condenser disconnected. 
The latter may then be tested for short- 
circuits by disconnecting the coil. The 
insulation of the by-pass condenser is 
shown between b and b, with transformer 
prmniy disconnected. The primary itself 
s tested between c and c (still with crystal 
contact broken). 
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The secondary winding is tested between 
aanda, Continuity of the filament circuit 
as a whole is shown between b and b. This 
test is only necessary when the valve is of 
atype which shows no visible glow. The 
insulation of the grid circuit is indicated 
between c and c, with grid bias battery 
disconnected. Also test insulation between 
transformer primary and secondary. 
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Continuity of the anode circuit is shown 
between a and a, with phones in poene 
or their terminals short-circuited. The 
insulation of the by-pass condenser is 
tested across b and b. If these tests fall, 
each individual joint should be tested 
again; for instance, there ‘may be an in- 
ternal disconnection between the valve 
holder terminals and the sockets. 
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Events of the Week 


BEAM STATIONS TESTING. 


We understand that the new beam _ 


stations at Grimsby and Skegness for 
communication with Australia have 
heen handed -over to the Post Office by 
the Marconi ‘Company and are now under- 
going a seven days’ official test. 

0000 
BROADCAST RECEIVERS ON 
LIGHTSHIPS. 

The fund, initiated by the Daily News, 
for equipping British lightships with 
broadcast receivers has been completed 
by a gift-of £1,200 from Lord Inchcape, 
chairman of the P. and O. Line. ; 

0000 | 
ONE IN TEN. 
, About 4,000 persons are reported to 
have taken out wireless receiving Ucences 
in the Irish Free State, while, according 
to the Irish Independent, there -are ap- 
proximately 40,600 users of wireless sets. 
The Wireless Bill passed by the Free 
-State Parliament during December pro- 
vides for fines up to £10 for the illicit 
use of wireless apparatus. 
- 0000 


TELEVISION DEMONSTRATED IN 
_. NEW YORK. | 
By means of the new American tele- 
vision apparatus described in, last week’s 
Wireless World, Dr. E. F. W. Alexander- 
son gave a remarkable demonstration of 
io Iqvention in New York. on January 
a Screen by wireless and showed the in- 
ventor conversing with a friend. The 
reproduction is reported to have- been 
crude, but the heads and arms of ‘the two 


gures moved as they had done in ‘the 
origimal, 
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ALTERNATING CURRENTS AND 
ELECTRICAL OSCILLATIONS. 

A course of ten evening lectures has 
en opened at the Sir John Cass 
Technical Institute, Jewry Street, - Ald- 
gate, London, B.C.3, dealing with Alter- 
_ hating Currents and” Electrical Oscilla- 
tions, the lecturer being Dr. D. Owen, 
DA, F.Inst.P. Two lectures. have 
eady been delivered, and the remainder 
Wil be given on Tuesday evenings, from 
January 2th next. Full particulars are 
obtainable from the ‘Principal of the 
Institute, ae g 
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THE PIRATES OF PERU. 


Unlicensed listeners in Peru run the 
risk of having their sets confiscated by 
the police and sold to defray costs, accord- 
ing to a Lima report. A half-yearly tax 
of one Peruvian pound is levied on all 
listeners. | 

: [om om Same) 
TELEPHONING TO NEW YORK. 

The Post Office wireless telephony ser- 

vice between London ‘and New York is 


giving remarkable satisfaction, except 
during occasional. periods of fading. 
Experiments are being conducted to 


obtain greater -secrecy in the transmis- 
sions. On Saturday last the service was 
extended to all parts in New York State, 
a development which has been hailed with 
satisfaction by business men on both sides 
of the Atlantic. 
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RADIO SOCIETY OF GREAT 
BRITAIN. 

At the next ordinary meeting of the 
Radio Society of Great Britain, to be held 
at 6 p.m. on Wednesday, January 26th, 
at the Institution of Electrical Engineers, 
Savoy Place, W.C.2, Sir H. C. L. Holden, 
K.C.B., F.R.S., M.I.E.E., will deliver a 
presidential address. Light refreshments 
will be available at 5.30 p.m.. 


000 

B.B.C. AND THE LISTENER. 

A conference of representatives of wire- . 
less organisations was held at the B.B.C. 
headquarters, Savoy Hill, on Thursday 
last, when it was decided to form an ad- 
visory committee representing the Radio 
Society of Great Britain, The Wireless 
League, the Radio Association and the 
Wireless Association of Great Britam. 
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TRANSATLANTIC TELEPHONY RECEIVING STATION. A view in the ‘instrument 

room at the Post Office receiying station at Wrou ‘Aton, near Swindon. Here the Trans- 

atlantic telephony is picked ‘up and Paeron to ne London-exchrange by means of under- 
ground cables. . ` 
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The- committee’s main object will be to 
maintain liaison between these societies, 


comprising a large number of listeners ~ 


and experimenters, and the Broadcasting 


Corporation. The chairman of the com-” 


mittee will be Captain Ian Fraser, M.P. 
+ 9000 > 3 


. SIGNALS FROM THE “RENOWN.” 
During the voyage of the Duke «and 
Duchess of York to’ Australasia the 
‘* Renown ”’ is endeavouring to keep in 
: regular wireless touch with England. ` 
* The “ Renown ” is fitted with a standard 


Admiralty short-wave set. 
: t 'oo0oo0o0. 


CHANGE-OVER ON IMPERIAL 
AIRWA 


- 
. 


Flying mechanics of Imperial Airways, 
Ltd., are now being trained as wireless 
operators at the Marconi Company’s col- 
lege at Chelmsford. This innovation is 


P 


scientific study of 
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TELEPHONY WITH THE BEAM. 


Early last week direct wireless _tele-. 


phonic ‘communication was established 
between Ottawa _— and 
Officials of the Marconi. Company had 


previously spoken by the beam, system 


- from the Bodmin station to Montreal, and 
: the Post Office engineers:have also com- 
.municated by telephony over the same 


route, 


‘ ©0000 > - 4, 


LECTURES ON ‘s ACOUSTICS." 


Since the advent of broadcasting the 
sound has received 
greater public attention than formerly. 
The first of a series of public lectures on 
the subject, entitled ‘‘ Acoustics of 
Buildings,” was given yesterday (Tues- 
day) by Dr. E. G. Richardson, B.Sc., at 


“the Physics Theatre, University College, 
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ON THE AMERICAN SIDE. This prosaic wooden building, situated at Houlton, Maine, 
houses the receiving instruments which pick up the Transatlantic telephony from Rugby. . 
The station is connected to New York by land tine. ~ . 


due to the decision vf the International 
Commission for Aerial Navigation that 
wireless telegraphy, not telephony, shall 
be used for normal communication be- 
- tween air liners and the aerodrome ground 
stations. 

No change in the apparatus used on 
Imperial Airways machines will he iu- 
volved, as the Marconi AD6 aircraft set, - 
which is their 
designed so that it may be used either 
as a telephone or telegraph transmitter 
by the simple movement of a switch, 

Qo00G 


GECOPHONE “L AND D” RECEIVER. 


In the review of this three-valve re-" 


ceiver appearing in the issue of January 
12th, it was stated that the grid Jeak 
connection was returned to —L.T. 
Actually the filament connection of the 
grid leak is made to +L.T. 


standard equipment, Is ` 


Cower Street. London, . The two remain- 
ing lectures of the series will be given at 
the same place on January 25th and 
February lst, commencing at 5.30 p.m. 
The lectures are intended for students of 
the School of Architecture, but are open 


without fee or ticket to all others in- 
terested in the subject. 
. 0000 
WIRELESS IN THE BACKWOODS. 
“ Wireless Outback ”? is the title, the 


meaning of which is a little obscure at 
first glance, of a praiseworthy booklet. 
issued by the New Settlers League of 
Australia to cultivate a popularity for 
wireless in the lonely Australian farm- 
lands. The story is told of Farmer 
Brown, of the Boomerang district, whose 
ignorance of the benefits of wireless is 
only equalled by his determination to 
have nothing to do with ‘this new- 


_ Bridgwater. | 
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fangled toy.” But an enterprising dealer 
steps in-with a broadcast receiver and 
` Farmer Brown, listening ' out: -f mere 
curiosity, hears weather , forecasts. and 
market reports which change his. plans to 


the great benefit of his pocket. The con- 
version is complete! en” Be 
‘“ Wireless Outback ’’. contains an 


admirable description, in simple language, 
of the processes of broadcasting from the 
microphone to the receiver. It should do 


~ much to persuade settlers that a wireless 


set is indispensable. 
l ak COCO © 
AMERICAN BROADCASTING CHAOS. 


Wireless dealers in the U.S. are 
blaming the present chaos among the 


broadcasting wavelengths for the drop io — 
Christmas sales. Unable to separate-one | 
transmission from another, set owners are — 


asking : 
Complaints .are. being. made over the 
Senate’s delay. in tackling ‘the problem. 
: eB aa th WOOO) F292 ae 
- NAVAL AIRCRAFT WIRELESS. 
Ambitious naval wireless operators are 
_taking advantage of .the announcement 
that a limited: number of volunteers from 
their ranks are required for duty as 


“ What is the use of listening?” ` 


telegraphist air gunners with the Fleet 


Air Arm. 


Accepted.. candidates will . 


undergo a course in aircraft wireless, and ` 


an additional inducement is extra pay. - 
° oo ome) 
THE BETTER RAG. 


A students’ rag during which £1,200 - 
was collected for the installation of a 


in the Royal Victoria Infirmary, - New- 


“broadcast receiver and 600 pairs of phones | 


castle, was referred to by the Bishop of | 


Durham when he inaugurated the set, an 
eleven-valve instrument, 


on Saturday, | 


January 8th.. After such an effort, said - 
the bishop, Murray’s definition of ‘‘ rag” | 


an 


“an extensive display of unruly | 


conduct in defiance of authority and 


discipline °? must be amended to include 
“an organisation of energetic activity 


inspired by benevolence and comfort for | 


the sick.” z 

The fund was raised by the students of 
Armstrong College and the College of 
Medicine, Newcastle. 


—— oe, 


BOOKS RECEIVED. 


La Super-réaction à la Portée de Tous, 


by Dr. Titus Konteschweller.—A short 


description and explanation of the prin- 


ciples of super-regenerative 
with diagrams of typical circuits. Pp. 
51, with 7 diagrams. ; 
Budy et Fils, Paris. 


Price 5 francs. 
0000 


Published by G. 


receivers, 


The Radio Amateurs’ Handbook, by 


.F. E. Hardy, Communications Manager, 
American Radio Relay League. First 
edition.—Contains much useful informa- 
tion for amateurs and experimental 
transmitters, including advice on ‘‘ Get- 
ting Started,” installing and operating 
a station, tables and useful data. Pp. 
178, with numerous illustrations and dia- 
grams.. Published by the American 
‘Radio Relay League, Hartford, Connecti- 
cut. Price $1. l 
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An Account of the Group System as Applied in Sheffield. 


By H. 


HE possibilities attending the use of broadcasting as 

a supplementary educational medium in schools have 

roused the interest of educationists all over the 
country, and the interest in the matter is steadily growing. 
Appreciation is naturally highest in schools where suc- 
cessful practical results have been achieved, and from 
these places there emanates ample testimony to the real 
value of the broadcast lesson when it is properly presented 
to the scholars. 

Leaving on one side the question of the “ staging’ of 
the transmission, which is a task for the education experts 
to tackle, there are a number : 
of technical problems to be 
solved in order to obtain 
satisfactory reception in the 
classroom of the matter which 
the B.B.C. provide for in- 
clusion in school curricula. 


Classroom Acoustics. 


To get good results in 
the schoolroom is much more 
difficult than reception at 
one’s own fireside, or at the 
Jemonstration room of a wire- 
less dealer’s. Most class- 
rooms show a particularly 
unpleasant type of echo effect 
Which reacts on the loud- 
speaker so as to alter its per- 
formance considerably. If 
the words of the lecturer fol- 
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oe 1.—Central recelving set serving a 
G.P, The line amp 
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become 


low one another too rapidly they quite lost 
amongst the echoes of the sounds immediately preceding 
them. Considerations of hygiene preclude the possibility 
of ordinary draping being used, but it is almost certain 
that before long there will be found in schools a classroom 
set apart for wireless reception, having its walls so treated 
as to minimise sound reflection. 


Choice of a Receiver. 


The above difficulties confront one even though the ie 
ceiving apparatus be properiy 
chosen, efficiently -main 
tained, and carefully. oper- 
ated. 

The choice of a 
therefore 
several problems, and it is 
these that the group system 
has set out to solve. Experi 
ments made with this scheme 
during the past twelve 
months in Sheffield can now 
be said to have established 
the fact that it possesses 
many points of superiority, 
both technical and economic, 
over the ordinary system of 
independent. receivers. 

Schools in the main in- 
dustrial centres generally re- 
quire to receive alternatively 


suitable 


receiver raises 


pee of schools through 
lifier occupies the lower 
compartment of the cabinet. 
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Wireless in School3.— | 

from their local station or from Daventry. They must 
be able to use the transmissions from either station with- 
out interference from such sources as neighbouring power 
stations, tramways, or works emploving electrical plant. 
The maintenance of the apparatus must be capable: of 
being conveniently organised, and there should be no 


Fis, 2.—Interior of central receiver showing arrangement of long 
and short wave coils. ; 


possibility of failure due to unskilful operation of a 
receiver. 

The question of maintenance is of the utmost import- 
ance, and standardisation of apparatus throughout each 
educational area would be very desirable. Of course, 
one diffculty about standardisation lies in the fact that 
in many cases presentations of apparatus are made to 
schools ; various types of installation are found, requiring 
different kinds of valves and batteries, often being un- 
necessarily’ elaborate for the purpose in hand, and 
therefore needlessly difficult to operate. Under the 
category of maintenance must not be forgotten the neces- 
sity—at the present state.of wireless development—for 
periodic overhaul and modernising .of receivers. With 
complete sets of apparatus in every school, whether of 
standard pattern or not, a 
continual and heavy expense 
would be involved. It is, in 
fact, not possible to stan- 
dardise with independent re- 
ceivers at each school, if 
all-round efficiency is to be 
obtained, on account of the 
varying conditions in dif- 
ferent localities; one school 
may be subject to severe 
interference from electric 
furnaces close by, demand- 
ing a screening system so in- 
tensive as to be ridiculous if 
applied to the receiver in a 
school half a mile away; 
another may be in a blind 
spot, and yet another may be 
so close to the local station 
as to require an efficient 
wave-trap for Daventry re- | * 
ception. Many other special 
cases might be mentioned. 
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In the Sheffield Group System, the area is -divided up 
into a number of districts, each district enclosing about 
twelve schools. The schools in each group are linked 
together by ordinary telephone lines rented from the 
G.P.O., and the networks are fed from a receiving 
station situated in a position chosen for its general 
suitability. The equipment at each of the schools con- 
sists of a two-stage resistance-coupled amplifier, with 
volume regulator, and laud-speakers. 


Receiver Circuit. 


The receiver, which is illustrated in Figs. 1 and 2, 
consists at present of a conventional pattern of 
neutralised H.F. amplifier and anode-bend detector, 
followed by one stage of resistance-coupled amplification. 
The tuned circuits can be changed over by a single switch 
from the 1,600 metre wavelength to that of the local 
station, and sufficient condenser adjustment is provided 
to allow for slight wavelength changes. A shunted pair 
of headphones for monitoring and a valve voltmeter con- 
nected in the manner shown in Fig. 3 ensure uniform 
quality and volume of output from this set. The 


volume is adjusted by a separate filament rheostat on the. 


H.F. valve, a method perhaps not entrrely above 
criticism, but simple and satisfactory in practice. The 
receiver proper is followed by a bank of small power- 
valves, each of these valves feeding one of the groups 
of schools through transformers which have been specially 
designed for the lines by Messrs. Ferranti, Ltd. Pro- 
vision has been made for easily adding to the number 
of valves in this bank as the number of groups of schools 
increases. í | . 
The school amplifiers are all identical, and require no 
skill to operate. Figs. 4 and 5 indicate respectively 
the circuit and layout details. | When an amplifier is 
installed the resistances in the mput circuit are adjusted 
so that with the standard strength of signal coming in 
from the master receiver, a suitable volume for normal 
purposes is obtained when the volume control -is set at 


VALVE 
VOLTMETER 


Fig. 3.—Circuit diagram of central receiver and Hine amplifier. 
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about half-way. The Sapite: is then locked up. In- 
serting the loud-speaker plug into the jack switches’ on 
the valves, and the volume control knob projecting 
through the cabinet enables the loudness to be adjusted 
if necessary. Any overloading is indicated by the 
milliammeter in the anode circuit of the second valve, 
and thus visual indication of blasting is given. Output 


transformers are fitted to isolate the loud-speakers, these 


being of the low-impedance type. 

A considerable amount of time was spent in deciding 
upon. the kind of loud-speaker to use, 
and it was finally decided to adopt the 
method shown, of using two medium- 
sized instruments of the horn type, 
mounted on a common base-plate and 
pointing tcwards the two far corners of 
the class-room. Clear speech being the 
first consideration, this arrangement gave 
the most. satisfactory results. 


Maintenance of Amplifiers, Eo 


Maintenance of these amplifiers is | L20 
simple and economical to organise, a 
smal] floating surplus stock of H.T. and. 
L.T. accumulators of the standardised 
patterns enabling periodica] renewals to 
be made without, interrupting the- ser- 
vice. The steady reading of the 
milliammeter gives timely warning of 
grid-battery deterioration. £ 


+ 
The photograph in the title of this 6v. 


article shows a -typical school installa- 
tion. The lightning-arrester on the in- 
coming land-line can be seen above the 
amplifier. ~The batteries are contained 
in the lower compartment of the cabinet. ` 

Small class-rooms have been chosen in all cases for 
regular wireless reception, whilst for special occasions 
when it may be desired to use the school assembly 
halls, a portable equipment has been developed, consist- 
ing of a single stage amplifier using an anode voltage of 
300 and a Brown P.Q. type loud- speaker. This addi- 
tional apparatus is arranged to plug in to the output 
jack of the school’s own amplifier. 

On the days when wireless programmes are to be 
received the master set is tuned in at the appointed time 
to the required station, and the outgoing strength checked 
on the valve voltmeter by the operator in charge. At the 
schools the loud-speakers are plugged into the amplifiers, 
and the loudness adjusted by the volume controls so as 
‘to be well short of blasting. Thus it is reasonably cer- 
tain that even in unskilled hands the system will not be 
overloaded at any point, and that all schools connected 
to the system receive signals of equally good quality 
and strength. 

The scope and elasticity of the’ system just described 
are very great indeed. Equal results are obtained at all 
schools, irrespective of local electrical disturbance or 

geographical situation, with comparatively cheap stan- 
dardised apparatus. Economising in the schools means 
-that the master receiver can’ be a much higher grade in- 
_ Strument than would generally be found in a school, and 
improvements in cesige have only to be Pappus to the 
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master set for all the schools immediately to benetit by 
them. Complete specifications of the standard apparatus 
are available in blue-print form, so that persons wishing 
to make presentations to schools can easily add to the 
group system if they desire. The amplifiers are built 


„from standard components, and lend themselves ` very well 


to home construction. 

The group system is, of course, not limited to wireless 
reception alone. ` It. is well known, for instance, that 
gramophone reproduction can be appreciably, improved by 
using in place of the ordinary sound box a magnetophone 


Values of components are as foilow : 

1 mfd.; 4, 100,000 ohms.; 7, 100,000 ohms; 8, 01 mfd.; 
"9, o: 5 megohm ; 13, 1 ohm, 

pick-up and special amplifier ; gramophone records arc 

widely used in schools, and with a gramophone at the 

central distributing station, a large number of schools 


- might be supplied simultaneously with, high quality 


gramophone reproduction, the process involving consider- 
ably less wear and tear of the records than if they were 
played in the ordinary way, with steel needles. It will 
be appreciated that the application of this. principle operis 
up considerable possibilities. A land-line has recently 
been ‘connected between the master receiver and the 


. University, and by the use of this it is possible to 


transmit matter to the schools such as lectures and 
musical recitals at times when the broadcasting service is 
otherwise occupied. A Marconi-Sykes microphone and 
Marconi ‘‘ A ’’ amplifier is installed at the University, 
and the output from this is applied to the grid circuit 
of the first L.F. valve of the master receiver, terminals 
being provided on the receiving panel for the purpose. 


Automatic Control. 


The further suggestion has been made that certain 
portions of the evening broadcast programmes would be 
very useful in connection with the ‘‘ play-centres’’ that 
are opened at some of the schools during the winter 
months. For this purpose a Venner time-sivitch controls 
the master receiver, so that Daventry may be auto- 

matically switched on for the required penod in the 


l evening S. 


— 
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In conclusion, it may be said that the group system 
as it has been applied to the schools in Sheffield has 
successfully overcome many of the serious drawbacks that 
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a long way towards solving the problems of providing 
easily operated standardised: equipment, giving uni- 
formly good quality even in localities where, owing to the | 
proximity of electric Furnaces and other industrial inter- 
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Fig. 5.—Layout of components in the school amplifier. Components are numbered to correspond with the circuit in Fig. 4. 


were at first encountered in an attempt to provide wire- 
less reception in schools. There is still much to be done 
in connection with educational broadcasting, both on the 
‘* programmes ’”’ side and also on the technical side, but 


so far as the latter is concerned, the group system goes 


The new edition of this invaluable Year 
Book fully maintains the high standard 
set by its two predecessors. Revised and 
thoroughly up to date it comprises neariy 
400 pages of trade facts and information 
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; The “Wireless Trader” 
i Year Book and Diary, 1927. : 
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ference factors, ordinary reception would be quite out 
of the question. In the necessary experimental work — 
much valuable data has been acquired, and educational 
authorities from other cities are visiting Sheffield for the 
purpose of studying the system. m 


tion contains 100 pages ipterleaved with 
blotting paper, and the Directory section 
of 130 pages comprises the trade and pro- 
fessional addresses of wireless manu- 
facturers, agents, associations, publishers 


which will be found of the greatest use 
not only to traders but to amateurs and 
experimenters. . 

The first portion contains general in- 
formation, including postage rates, and 
summaries of the Shop Acts and Factory 
and Workshop Acts, broadcasting in- 
formation, notes on the principal patents 
covering wireless receivers, and a short. 
article on Patents, Designs and Trade 
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Marks, which indicates the procedure to 


be followed and the points to be avoided’ 


by inventors in applying for patents or 
in the registration of trade marks. Thirty 
pages are devoted to technical data and 
tables followed by a descriptive list of 
the principal wireless journals and text 
books. The Diary and Memoranda por- 


and factors, a classified list of wireless 
goods and components with the names of 
their respective manufacturers, a terri- 
torial list of factors, and an alphabetical 
list of proprietary names. . 

The price of this useful book, which is 
published by the Trader Publishing Co., 
Ltd., 139-140, Fleet Street, E.C.4, is 
5s. 6d. post free in Great Britain, or 
7s. 6d. overseas. 
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CALIBRATING. A WAVEMETER. 


Use of Harmonics to Calibrate the Range 20 to 2,000 Metres from a Single 
Known Wavelength. 


F you wish to calibrate a wavemeter, the easiest way 
is to borrow one which is already accurately cali- 
brated and to transfer readings direct to your own. 

If this is not possible, it is not a good plan,. except for the 
roughest of work, to attempt to draw curves from observa- 
tions on a number of broadcasting stations the wavelengths 
of which are liable to sudden variations. It is not only 


more accurate, but also more expeditious, to use the 


phenomenon of harmonics. The scheme outlined below 
enables anyone to calibrate a wavemeter over a range of 
from 20 to 2,000 metres by means of one single observa- 
tion of one station the wav elength of which is accurately 
“known. As mentioned above, it is not satisfactory to work 
from a transmission within the broadcast band, and this 


scheme is therefore prepared on the basis of a short-wave 


fundamental. None the less, examination of the example 
given in the chart will show that it may be commenced 
anywhere within the range, as, for example, by using the 
wave of Radio Paris (said to be fairly constant) and 
starting at the point designated as Bg. The numerical 
example given is based on the crystal-controlled trans- 
-mission of 2XAF, which can be heard sufficiently for the 
purpose on any short-wave set on Tuesday and Saturday 
nights relaying the WGY programme. If another basis 
is used, start at a point on the plan approximating to the 
wavelength chosen, thenceforth neglect the numerical 
values given, but preserve the method shown by the key. 


Apparatus Required. 


Taking first the case of a buzzer wavemeter. In addi- 
tion to a receiving set a source of oscillations will be’ 
needed. . Both of these may consist of any single valve 


-detector circuit and neither need any calibration, though 


MULTIPLES. 
FUNDAMENTAL. = 
. 4 5 6 7 8 
A $2.79 ....... 98.37) 1312 | 16895] 196.74] 220.5 | 262.3 
B |(A6) 196.74... 787.0 | 983.7 | 1180 |1377 1574 
€ |(B7 1877.18... = L = ce = 
D 459.06... 1836 = 2 == = 
| | C iii g 
91.81.... 367.2 | check | 550.9 | 642.7 | 734.5 
Ciil 
306.0 | 382.5 | check 535. 6 612.1 
B5 
401.85] 655.8 | 819.6 | check | 1148 | 1312 
B 10 : 
check oe — — 
u G3 
281.0 | 351.3 | 421.8 | check 
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if a tough one already exists it will be a help. They are 
preferably not coupled magnetically, but may have a 
common earth lead—of course, neither has an aerial. 
The basic transmission is tuned in on the receiver and 
the oscillator is brought into resonance. Then the tuning 


of the receiver is slowly altered, and, at the points where 


a harmonic of the oscillator and the fundamental of the 


receiver (or vice versa) cause a beat, a reading is taken 


on the buzzer wavemeter. In the case of a heterodyne 
wavemeter, this replaces the oscillator, but now the wave 
is held on the receiver and the tuning of the meter is 
varied, direct readings being taken as beats are passed. 

It is well to sketch rough curves on squared paper as 
the calibration proceeds, in order to avoid such chance of 
error as may be caused by missing a harmonic or by read- 
ing in mistake the faint beats “of a harmonic of the 
receiver with a harmonic of the oscillator. It will be 
noted, however, that the table provides numerous checks 
after the first series of points has been secured. 


r 


Procedure. . J 
It is assumed that a heterodyne meter is being dealt 


with; if a buzzer wavemeter is being calibrated, sub- 
stitute the word ‘‘ oscillator ° for ‘‘ receiver,” and the 
word ‘‘ receiver ’’ for ‘‘ meter.” 


(1) Having got the basic wave on the receiver, jot down. 
the approximate setting for future guidance. Find the 
corresponding loud heterodyne on the meter, read the 
setting at the dead centre of the beat, and then vary the 
tuning of the meter upwards, reading off successively the 
waves shown as A2, A3, ctc., in the table. These are 
points where a harmonic of the meter beats with the 
fundamental of the wave held on the receiver. . 
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A2 base ; 
check | check |' 49.18] 39.35| check | 28.11] 24.50! 22.09 
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A7 | A6 
688.6 | 459.06) 344.3 | 275.4 | check | check {172.1 [153.0 |137.7 
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A7 | Cix ea A? 
check | check | 114.8 | 01.81] 76. Sif check | 57.38] 51.01] 45.91 
Dx 
check | 30.60] 22.95; — — — — — | — 
38,25] 25.50) — — — — — — a 
base a 
1476 | 1640 | 81.98) 54.65] 40.90] check |} 27.35{ 23.42] 20.48] — — 
Aid A3 | Gili ii | Biv 
— |245.0 | check | 123.0 | check {check | 70.26] 61.48] check] check 
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Calibrating a Wavemeter.— 

(2) Leave the meter at A6 and bring the receiver into 
resonance. Then read off successively Bii, Biii, etc., 
where the harmonics of the receiver beat w ith the vary- 
ing fundamental of the meter. Then go upwards on the 
meter and get B2, B3, ete., where the converse is happen- 
ing, as in the case of the A series. ` 

(3) Leave the meter at B7 and bring the receiver into 
resonance. Proceed as before and get the C series. 

(4) Leave the meter at Ciii and bring the receiver into 
resonance. Read D2, D3, etc., first, then Dii, Diu, ete. 


(5) Leave the meter at Dv and bring the receiver into” 


resonance. Read the lower E series first, then the upper. 
(6) Now, leaving the meter at Es (which is also the 


base of the D series), reduce the wavelength of the re- 
ceiver till the next lower harmonic of the meter is found, 
which is, of course, D6. This is the base of the T 
series, of which the lower range is read first. 

(7) It is now necessary to get back to A5, as paas 
Leave the mcier at F3, which is also A7. Refer to the 
note made of the basie setting under (1) above and by 
this adjust the receiver approximately to the basic wave. 
Get this adjustment accurate by means of the harmonic 
from the meter, and then, leaving the receiver on this 
adjustment, move the meter setting downwards, past the 
harmonic at A6, till it beats at Ag. As you already have 
a reading for this it will hardly be possible to arrive at 
the wrong harmonic. Bring the receiver to resonance, 


then vary “the meter to read off the G series, lower section 


first. 

(8) Leave the meter at G3, bring the receiver to reson- 
ance, and get series H. 

(9) Leave the meter at Hvii, 
resonance and get series J. 

(10) Leave the meter at J6, bring the receiver to reson- 
ance, and get series K. 


bring the receiver to 
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The operation (7) might, of course, have been simpli- 
fied by merely resetting the meter to the known point As, 
but’ this might involve a slight- error (especially with a 
buzzer nieter), which is an undesirable risk in an original 
calibration. : 

You will now have a series of over eighty points, more 
or less suitably spread over the scale. There are one of 
two places where more points might be helpful, and if is 
suggested that Gro and Kiv might be used as further 
fundamentals to fill in with. Only harmonics up to the 
roth have been used, but no doubt further ones may actu- 
ally be heard, and if these are recorded additional points 


may be usefully obtained with little extra work. 
f 


Experimental Precautions. 


Needless to say, apparatus should not be moved during 
the proceedings, and at a break, where the receiver or 
oscillator is holding a setting, it should be turned off by 
an on-and-aff switch or by disconnecting a battery lead, 
lest error be introduced by a variation in the filament 
temperature, though such error would probably be very 
smal] in any case. 

This scheme sounds a somewhat lengthy proceeding. It 
does, of course, call for some patience, but should prove 
not only a useful but also an interesting piece of wireless 
work, especially for those who desire a change from aerial 
reception. Where extreme accuracy is not demanded, 
the whole proceeding, apart from. the subsequent drawing- 
up of curves and charts, might take a mioderately skill fit 
worker perhaps four hours. Finally, it is not suggested 
that one should wait till the late hours to find 2X AF: and 
then straightway. buckle to. . Enough to get the wave 
accurately and then switch off, leaving the apparatus’ set 


till a more convenient hour the following day. Neg 
R.-E. T: 


To Club Secretaries. 


Strange though it may appear, a 
rumour is gaining ground ‘that several 
clubs in a more or less flourishing con- 
“dition are’ hiding their cheerful lights 
under bushels, By so doing they are not 
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TOPICS | 


means of rheostats in the amplifier leads. 


applying this principle to open-air bands 
and concerts, remarking that if necessary 
he could obtain the effect of playing’ in 
a cathedral ! 

A membership application form? and 


Capt. Round mentioned that he intended. 


only depriving wireless amateurs at large 
of the benefit of their experiences, but 
are forgoing the advantages of increased 
membership and added local interest. 
Send in your report, Mr. Secretary, of 
that informal meeting which seemed to 
fall so flat; if the proceedings contained 
one ray of enthusiasm and originality 
a report will help to appease the mental 
hunger of thousands of fellow amateurs. 
onan 


Tricks with Echo. 

The unexpected pleasure of a visit from 
the President, Capt. H. J. Round, M.C., 
A.M.LE.E., gave a fillip to the proceed- 
ings of the Muswell Hill and District 
Radio. Society’s informal meeting on 


Secrelaries of Local Clubs are invited io 
send in for publication club news of general 
interest, All photographs published will be 
z paid for. ° 
January 5th. Capt. Round gave a most 
interesting talk on the production of 
artificial echo in some of the B.B.C. 
transmissions. The echo is obtained by 


the use of an additional microphone in ` 


the studio connected through an ampli- 


fier to a Rice- Kellog. type loud- speaker 


placed in an empty “echo room.” A 
third microphone in the ‘‘ echo room ” is 
connected to the ordinary microphone in 
the studio and the resultant transmission 
contains just the requisite amount of 
echo, which can be controlled at will by 


copy ‘of the new syllabus can be obtained 
from the Hon. Secretary to the Society; 
Mr. Gerald S. Sessions. 20, Grasmere 
Road, Muswell Hill, N.10. 
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Healthy Competition. 

The conclusion of the first half of the 
winter session of the Preston and District 
Radio Research Society was marked by a 
highly successful set competition for 
home constructors. In the efficiency sec- 
tion the first prize was taken by a Wire- 
less World “ Everyman’s Four * ree eiver, 
second and third prizes being awarded in 
respect of amateur- designed 4-valve sets, 
A novelty in sets was a 5-valve receiver 
constructed for a doll’s house 
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An attractive syllabus has been pre- 
pared for the latter half.of the winter 
session. - Prospective members should 
apply to the Hon. Secretary, Mr, J. B. 
Cookson (ZBDA), 14, Lune St., Preston. 


„0000 
L.T. Economy. = 
A sound exposition of the methods 


adopted by the Edison Swan Electric Co., 
Ltd., in the production of valves was 


given by Mr. L. H. Soundy at the last 
meeting of the Bristol-and District Radio 
Society. +The lecturer explained that 
when the company first produced valves 
the main idea was to obtain a heavy 
emission of electrons, and this. was- ac- 
companied by a large filament consump- 
tion. In the interests of economy of 
L.T. current, the coated filament was 
produced, and it was then realised that 
it was hopeless to attempt to control a 
large electron stream with a feeble grid 
fluctuation such as would be caused by 
a weak incoming signal. This was the 
primary fact which led to the introduction 
of the RC2 type valve, which, it was 
pointed out, should be used with an 
anode resistance of the order of three to 
five megohms, and was totally unsuited 


to any form of transformer or choke < 


coupling. 
The RC Threésome set was next de- 
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HACKNEY RADIO WEEK. 


3 mitters,” by Mr. A. Uinderlich, M.A. 3 
: (Further particulars from Hon, Sec., 61, : 
: Carcy Street, W.C.2.) : 
: FRIDAY, JANUARY 21st. os 
: Leede Radio Society.—At 8 pm. At Col- 3 
: linson’s Café, Wellington Strect. Ques- ; 
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FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 18th. 
Tottenham Wireless Society.—-At 8 p.m. 
At 10, Bruce Grove, Tottenham, N.17. 
Lecture by Mr. F. H. Haunes, Assistant 
Editor of "The Wireless World.” | 
Edinburqh and District Radio NSocirtu.— 
At nm. At 117, George Street, 
Discussion on a Mains Receiver. | 
Muswell Hill and District Radio Society, 
—At 8 p.m. At Tollington School, 
Tetherdown, N.10. Lecture? " Acous- 
tics in a Room, and their- Effect: on a 
Tovo Speaker," bu Mrs J. F. Stanley, 


aC. 
Barnsley and District Wireless Associa- 
tion—At 8 p.m. At 22, Market Street. 
Lecture: “HT, from DC. anu AC. 
Mains,” by Mr. G. W. Wigalcstworth. 


THURSDAY, JANUARY 20th. 
: Golders Green and Hendon Radio Societ nu.— 
: t 8 pm. At the Club Houre, Willi- 
: field Wa 
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vw, N.W.11. Lecture: ©The De- 

: sign of Amplifiers for Broadcasting,” by 

: Mr. M. L. Kirke (of the B.B.C.). 

: North London Erperimental Radio 
Society. — Lecture - demonstration: 
“Quarta Theory and Low-power Trans- 


tions Night. Subject: ‘' Transformers.” 
Conducted bu Mr. W. F, Cooper, B.Sc. 
Sheffield and District Wireless 
At the Dent. of Apnlicd Science, St. 
George's Square. Lecture: “Circuits,” 

: by Mr. J. Hollingworth, M.A., M.Sc. : 
? Bristol and District Radio Society—At : 
: 7. p.m. In the Physica Lecture 
3 Theatre, Bristol University. Lecture by 3: 
: Messrs. The Marconiphone Co., Ltd. 


Socicty.— 
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Last week was ‘‘Radio Week” in Hackney, conducted 


under the auspices of the Hackney and District Radio Society, who held an exhibition 
of amateur-built wireless apparatus in the Electricity Demonstration Hall, Lower 


Clapton, 


The photograph shows Mr. F. Donovan demonstrating a six-valve receiver, 


scribed by the lecturer, and modifications  Ediswan- PV5DE valve which had been 


suggested for use where the listener was 
ituated too far from a broadcast. station 
ip obtain satisfactory loud-speaker recep- 

At each meeting of the Society, a 
valve is balloted for amongst the members 
ee the winner on this occasion being 

. ©. F. Coleman, who received an 
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kindly. presented by the lecturer. 
Hon, Secretary: Mr. S. J. Hurley, 27, 
Cotswold Road, Bedminster, Bristol. 
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Social Night. 


An amusing skit on broadcasting was 


a feature in the programme of the 
é 


X 


K 


Sy 


“ Diamond Concert Party,’’ which enter- 
tained members of the Taunton and Dis- 
trict Radio Society on their recent Social 
Night. Special amusement was caused 
by a number of clever allusions to 
prominent members of the Society. At 
the first meeting of the new year, held 
on January drd, Mr. E. Atkins (of 
Messrs. Siemens Bros.) gave a lucid talk 
on the use of dry batteries for wireless 


purposes 
0000 


Programmes and Auditions. 


Great improvements in broadcasting 
during the present year were foreshadowed 
by Mr. J. A. Whitehouse, of the British 
Broadcasting Corporation, in his lecture 
before the Ipswich and District Radio 
Society on January 3rd, The difficulties 
arising during the transmission of the 
daily » programmes were described with 
good-humoured pleasantry. As the lec- 
turer remarked, with 10 or 15 entertain- 
ments running through the same switch- 
board, great care had to be taken to 
avoid a talk on vegetables being superim- 
posed on a violin solo! To-day, he added, 
there was an absolute dearth of good 
comedians, and at audition times in 
London, when the officials tried out as 
many as 40 a day, they were lucky to be 
able to accept 3 or 4. 

Hon. Secretary : Mr. H. E. Barbrook, 
22, Vernon Street, Ipswich. 
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What’s in a NameP.. - ' 

‘t Some Absurdities of Wireless Nomen- 
clature ’’ will be the title of a talk to 
be given this evening (Wednesday) at the 
Engineers’ Club, Coventry Street, W., at 
7 p.m., by Dr. F. T. Fawcett, M.A., 
under the auspices of the Institute of 
Wireless Technology. Further informa- 
tion can be obtained from thə Hon. 


. Asst. Secretary, at 71, Kingsway, W.C.2. 
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Experiments with Dielectrics. 


Some fascinating experiments on the 
properties of dielectrics were carried out 
by Mr G. Gowlland at the Croydon 
Wireless and Physical Society’s meeting. 
on January 3rd. Various shapes of dielec- 
tric bodies were employed, some of them 
being composed of sealing wax, sulphur, 
metal balls coated with wax, and glass 
vessels lined with tin foil and containing 
salt solution. Mr. Gowlland illustrated 
the rotation of a dielectric when inter- 
posed between the knobs of a Wimshurst 
machine. The bodies can be made to 
rotate in either direction, but for bodies 
of certain shape there was a particular 
angle between the axis of the body and 
the discharge between the knobs below 
which rotation did not take place. The 
lecturer explained that the rotation was 
considered to be due to the action of the 
brush discharge on the dielectric body. 

Visitors are welcome to any of the 
Society's meetings at 128, George Street, 
Crovdon, and fnll- particulars will be 
gladly furnished by the Hon. Secretary, 
Mr. H. T. P. Gee, of 51 and 52, Chan- 
cery Lane, W.C.2. 
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L.T. CONNECTIONS. 

If 4-volt and 6-volt valves are 
used together in the same receiver 
there are two methods of reducing the 
voltage applied to the filaments of the 
4-volt valves; either a separate tap- 
ping may be provided on the accumu- 
lator or fixed resistances may be 
included in the L.T. circuit. The 
former method is hardly to be recom- 
mended, as it throws an extra load on 
two cells of the accumulator, which 
run down more rapidly than the third 
and may give rise to complications 


SWITCH / ` | 
| E —aln 
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Circuit showing possible fault sehen using 

a tapped L. T. battery. 
when recharging.. However, in case 
some of our “readers may 
adopted this scheme, a word of warn- 
ing about the ir ethod of switching 
may not be out of place. 

In general, the filament switch is 
included in the common negative 
L.T. lead, as this is the only position 
which gives complete control with 
only one switch. The fallacy of this 
method is at o.. : apparent from the 
circuit diagram, which shows that a 
closed circuit is formed by one of the 
accumulator cells and the two fila- 
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Valves for Readers. 


For every practical idea sub- 
: mitted by a reader and accepted 
: for publication in this section the 
Editor will forward ‘by ‘post a. 
receiving valve of British make. 
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ments in series. The obuvou renedy: 
of course, is to dispense with the 
master switch and to interrupt the 
current to each valve independently 


by means of its filament resistance. 
—D. V. O. 
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WANDER PLUG CONNECTIONS. 


When connecting flex to an ordinary 
wander plug the.use of a “strain 
loop,’’? as shown in 
the sketch, is to be 
recommended. ‘The 
end of the flex is 
bared and clamped 
under the locknut 
in the usual way, 
care being taken that 
the insulation con- 


point where the wire 
enters the hole 
in the wander plug. A single turn of 
the insulating wire is then passed 
round the outside of the plug, and the 
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THREAD 
BINDING 


Flexible connection to wander plug with 
Strain loop.” 
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À Section Devoted to New Ideas and Practical . Devices. 


end of the lead is passed through .the 
loop, as shown at the right- hand side 
of ‘the sketch. The loop is then 
finished off with thread binding in the 
usual way. C. M. A. 


’ o000 
LOUD-SPEAKER J ACK. 
A. porcelain - ceiling rose can be 
easily converted for use as a jack in 
a loud-speaker distribution system. 


The bridge piece between the ter-. 


minals is chipped away, and spring 
contacts are fitted as shown. 


If an ordinary telephone jack were 


employed a special mounting would 
have to be devised, and it is doubt- 
ful whether the appearance would. 
equal that of the ceiling rose.— 
T. G. 7 


BRIDGE PIEOE 
TO BE 


cHIbPED AWAY) 


Porcelain ceiling rose used as loud-speaker jack. 


SOLDERING FLUXES. 


The following. flukes each have a: 


specific use in wireless work :— 

Mixture of Tallow and Oil. zafo 
soldering lead, as when making earth - 
connections to water pipes or lining’ 
instrument boxes with sheet lead for. 
screening purposes. 


Pure Hydrochloric Acid.—V\ or sol-: 


dering zinc. ae 
` Powdered 


Wet Sal-Ammontac’ 
Mixed ay Resin.—¥or soldering? 


copper.—]J. B. 
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Considerations when Arranging Components on Panel and Baseboard. 


ECEIVING sets are not usually designed on the 
R drawing board for the dimensions of the respective 

components, naturally, may not conform to par- 
ticular requirements. -The procedure invariably consists 
of deciding upon the circuit principle, bringing together 
the components most suited to that circuit, and then to 
actually lay the parts out and thus get some idea of the 
general overall dimensions. 

In this preliminary stage the layout adopted will 
closely follow the arrangement of the components in the 
theoretical circuit diagram, the relative positions of parts 
with regard to electrical efficiency, the convenience of 
ce together with good appearance and easy mianipula- 
ion, 


Controls on the Front Panel. 


With all the parts to hand, one first decides as to 


which components are to be mounted on the front panel, 
and in this respect, should it be noted, the fewer the 
better. The aim is not to cover the panel with controls, 
and only those components which it is necessary to 
constantly adjust in the process of reception. 

Very rarely are there more than three tuning dials, and 
to these may be added, perhaps, in the case of a receiving 
set, an inconspicuous ‘‘ on and off switch ’’ and a volume 
control. Terminals disfigure a front panel, and when. 
the set is brought into use the straggling connecting wires 
ate unsightly. - | . | 
_The aim should be to keep the panel as clear as pos- 
sible, and the dials should be well spaced. It is as 
Well to avoid the fixing of components to the back of 
the panel when this necessitates even a single screwhead 
showing on the front. 
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Symmetry. 


- 


The centres of two or more similar dials should fall 
in line, though the circuit arrangement does not always 
permit of symmetry. A symmetrical layout often implies 
that efficiency is being sacrificed, and it is the un- 
balanced arrangement of the controls, with some uni- 
formity of distribution, that denotes a well-designed set. 

Unless compactness is an essential, no endeavou 
shouid be made to cramp components into smal] space, 
for the wiring will become difficult and probably un- 
sightly, whilst the layout as indicated by the theoretical 
circuit cannot be followed, owing to the need to cover all 
the available space. It invariably happens, moreover, 
that a few additional components are considered neces- 
sary after the general design has been decided upon. 


Baseboard Assembly. 


As to the components behind the panel, an arrange- 
ment of uniform distribution looks well in a simple set, 
though it is better in a large mulkti-valve receiver to 
group the components. Those parts which are related 
to one another in their operation can possibly be 
assembled into a small space. 

It is as well to arrange components so that they defi-- 
nitely fall in line with each other, particularly if several 
identical parts are to be successively used in the several 
units or stages. The centres of the tuning dials establish 
axes running across the baseboard from front to back 
upon which other components may fall or about which 
they may be symmetrically arranged. Such parts as 
valve holders and their associated fixed or variable re- 
sistances may, though ‘not necessarily, fall in line from 
end to end of the baseboard, and other components 
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Layout.— 

may: fall. on this lite or on, perhaps, one or two other 
lines determined by their relative size, purpose, and 
Pe eon in the circuit. 


Direct and Short Leads. 


The wiring layout is a governing factor in the dis- 
position of the parts. The leads must be kept down 
near the baseboard, and the majority must run either 
parallel to the front panel or at right angles to it. If 
it is possible to skew .a component so that one of its 
terminals is presented in a position that will save per- 
haps an inch of wire in the wiring, or even a single 
bend in the wire, it is vor while doing. 


WHEN DESPERATE 
HE most original experiment carried out at Stag 
© Lane Aerodrome on a dozen Cossor valves recently, 
when, they were taken up in an aeroplane by Captain 
C. D. Barnard, and dropped. from a height of 6ooft., 
reminds me of the days when, seated on a ration box 
in a dugout, I manipulated a Mark III trench-set crystal 
receiver. 

We were attached to batteries of artillery, and our 
job was to receive signals from aircraft and convey them 
to the battery commander. | 

In the Stag’ Lane experiment 
one particular valve, which was 


the experience of 
said to have jin- 
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G.P.O. station at Rugby. 
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Circular banks ot high-power transmitting valves at the 
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For the purpose of shortening the connecting wires, — 
components may be assembled on’ both'sides of the base- 
board ; bridging condensers and grid cells are always 
best hidden away beneath the baseboard, though in such 
apparatus as a short-wave receiver or the successive stages 
of a multi-valve amplifier transformers and valve holders 
may be secured to the top and undersides of a platform. 

Many points in layout are: too obvious to refer to 
here, particularly as to the avoidance of stray couplings. 
Needless to say, care must be taken to place screens or 
other large areas of metal out of the fields of coils. 
Coupling between coils used for tuning or as high-fre- 
quency chokes must be avoided, and the possibilities of 
stray electrostatic coupling must- not be overlooked. 


~ 


creased its emission’ by 25 per cent. as a result 
of its contact with terra firma, is reminiscent of 
the days when our sets, phones, and aerials, 


suffered to a great extent through being”. in , close 
proximity to, perhaps, four 9.2 howitzers, in addition 
to being subject to violent shakings due to the 


| explosion of enemy projectiles in the near neighbour- 


hood. 
Many times have I seen a Mark III trench crystal -set 
—a wonderful little instrument—lifted from its ration 
box and dashed to the ground by the impact of shells. 
And much earth have I seen descend on the three-guinea 
pairs of phones with which 
we were issued ! Often they 
would fall to the ground 
with a sickening thud on 
such occasions as night gas 
attacks, when we scuttled 
for our gas-masks, and the 
phones went flying into 
space. l 
It would be extravagant 
and absurd to say that 
nothing was ever the worse 
for these adventures, but it 
was a recognised fact that, 
in some instances, such 
. treatment was a mysterious 
but effective remedy for an 
ailing component or pair of 
phones. . es 
I once knew an. operator 
who, trying to adjust a de- 
ficient diaphragm in a pair 
of ‘‘ Brown’s adjustable ”’ 
whilst holding a lighted 
cigarette, burnt the ear-caps 
very ‘severely. After that 
his signals came bouncing 
in! But it is risky to at- 
tempt such cures ; they may 


prove : rather expensive 
after all! 
W.T. L. 
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_ A High Power Menace. 
By a strange irony of fate it appears 
~ that at a moment when the last stragglers 
“from the European wavelength scheme are 
/ “ming into line (the Spanish stations 
are tardily complying with the Geneva 
provisions), a new trouble threatens the 
peace of the broadcast ether in the shape 
of high power. Stations of super-power 
_ are blossoming forth here and there with 
"a bland assurance which would be amus- 
; ing if it were not serious. 
j 
s 


C0000 
New Stations. 
The last few weeks have witnessed the 
Opening of Langenburg on 468 metres 
with a nominal power of 20 kilowatts, and 
3e installation of a 50-kilowatt trans- 
Mitter at Warsaw working on 1,050 
metres. Rumours are also current that a 
_ German station at Herzogstrand may em- 
~ ploy 100 kilowatts; while among the 
“certainties?” is a Rhineland station 
with a site at Ludwigshaven operating on 
a power of 20 kilowatts. Leningrad is 
to use 10 kilowatts, and Moscow, accord- 
ing to a Soviet news item, may use 50 
kilowatts. 
l 0000 


_A Battle of Power ? 


_ No matter how readily these stations 
compl 


i This is a question 
Í [ition was foreshadowed shee 
! was foreshadowed in November 
~ last by The Wireless. World. . : 
E There is every indication that the next 
few months will see the gradual develop- 
d Ment of a battle royal which will show 
Sly too clearly that, under these con- 
C ditions at least, “power is might.” 
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NEWS FROM 
ALL QUARTERS. 


By Our Special Correspondent. 
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FUTURE FEATURES. 


Sunday, January 23rd, 
Lonpon.—Popular Chamber Music. 
BirmMiIncHAM.—Music by Irish com- 

posers. 
Carpirr.—Second Concert of Car- 
diff Musical Society’s Season. 

Monday, January 24th. 
Lonpon.—Shortened Version of 

“The Beggar’s Opera.” 
NewcastLEe.—‘*‘ Fire,” by A. J. 


Alan—London Radio Reper- 
tory Players. 
BeLrast.—Familiar Tunes, ; 
Tuesday, January 25th, : 
Lonpon.—French, Songs sung by : 
Helen Henschel. - 


BrremincHam.—Orchestral Concert. 
Carpirr.—Burns Night Celebra- 
tions. ' 
Grascow.—Burns Programme. 
ABERDEEN.—Burns Night. 

Wednesday, January 26th. 

Lonpon.—‘‘ The Indefinites ’’ Con 
cert Party. 

BrromincHam.—City of Birmingham 
Police Band. 

Thursday, January 27th, 
Lonpon.—Hampstead Programme. 
BournemournH. — Yeovil Town 

Silver Prize Band. 
Carprrr.—‘‘ In the Dark,” a Play 
in one act, 
Mancuester.—Short Violin Recital 
; by Leonard Hirsch. 
; Friday, January 28th. i 
: Lonpon.—‘‘ Martha,” an Opera by 
: Flotow. 
: Grascow.—Orchestral Concert re- 
: layed from St. Andrew’s Hall. 
: Saturday, January 29th. 
Lonpon.—Military Band Concert. 
Betrast.—American Indian Songs. 
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A Possible Solution. 

How the authorities at Geneva are 
likely to solve this problem is a little 
difficult to foresee. Assuming that -ultra- 
selectivity in the average broadcast 
receiver is still a long way off, the ordi- 
nary broadcast band from 250 to 500 
metres will be inadequate for a host of 
stations all working on high power, even 
if the present scheme of wavelengths is 
rigidly adhered to. 

Probably the ultimate solution of the 
problem will lie in the direction of a 
colossal regional system, in which the 
present wavelength scheme will be swept 
away, widely spaced wavelengths being 
allotted to a strictly limited number of 
stations operating on very high power. 
This arrangement, which, of course, could 
only be reached by international agree 
ment, would involve the closing down of 
many of the smaller stations, though a 
number of the lower power transmitters 
would still operate as relays. 
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Tne Next National Concert. 


The seventh of the B.B.C. national 
concerts from the Albert Hall will take 
place on February: 3rd, when Herman 


Scherchen will conduct and Iturbi will 
be the pianist. Beethoven’s No. 3 
Symphony in E flat will be among 


the items given, and Iturbi will play 
Liszt’s concerto in E flat for piano an‘ 
orchestra. 

Oo000 


Criticising the Corporation. 

Despite assurances from Savoy Hill 
that the present programmes were 
arranged weeks ago under the régime of 
the old B.B.C., the Corporation is still 
being assailed by the critics on account 
of the supposed tendency towards higher 
education ‘*'Too many talks,’’ is the 


senate Google 
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slogan of the critic, but how many people 
are aware that, comparing present pro- 
grammes with those of two years ago, 
the amount of time devoted to talks is 
practically the same? ; 

The real reason for the present outcry 
is due, I think, to the ill timed altera- 


. tions to the programme schedule and to 


certain variations in the Children’s Hour. 
If these changes had been deferred until, 
say, March, they would not have been 
associated with the accession of the Cor- 
poration’ and fears of ‘‘red tape” and 
bureaucratic interference would have 
been averted. 
o000 


2L0’s New. Studio. 

The new studio now under construction 
at Savoy Hill will be the loftiest in this 
country if not in Europe, this effect 
being brought about by removing the floor 
of one ot the present studios to provide 
a larger one double the usual height. 
How far we have progressed since the 
early theories of the ‘‘deadened ”’ studio 
is shown by the fact that the draping will 
be of the flimsiest description, removable 
at will. The present artifice of employ- 
ing a separate ‘‘echo room” will no 
longer be necessary, and there is every 
possibility that the acoustic effects ob- 
tained will resemble those in an outside 
concert hall. l 

The enlarged studio will probably be 
opened in the courso of a few days. 


“ Fire.” T 

Mr. A. J. Alan, who has frequently 
thrilled listeners with his hair-raising 
- stories told over the microphone, is 
breaking fresh ground on January 22nd 
when he will present a short play, of 
which he is the author, entitled “Fire.” 
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Taking our Pleasures Seriously. 
Under the heading ‘‘ Entertainments ”’ 
our esteemed contemporary The Times 


_gaves details of a number of forth- 


coming broadcast talks with such titles 
as “The Growth of Industry,” “The 
Sugar Beet,” and ‘“‘ Scotland’s Industrial 
Story.” 
Can Scotland forgive? 
0000 


National Dances. 

A series of national dances will be 
broadcast by the Wireless Military Band 
from 2L0 on February 5th. 


o000 


Co-Optimists in a Broadcasting Episode. 


That the possession of a good home, 
complete with hard-working wife, a pair 
of flat irons and a distinctly ‘‘ knobby ”’ 
valve sct, does not necessarily spell 
happiness is being demonstrated nightly 
by Mr. Gilbert Childs and Miss Doris 
Bentley in the Co-Optimists’ 13th Pro- 
gramme at His Mayjesty’s Theatre, 
London. z 

The scene is the family kitchen of the 
Harris home, where Jim Harris (Gilbert 
Childs), oppressed by the loquacity of 
his wife (Doris Bentley) and the rascality 
of an absent brother-in-law, is discovered 


seeking consolation in his humble broad- 


cast receiver. But there is oscillation 
both indoors and out, and not being a 
“ world-beater,’’ the set refuses to soar 
above its environment. Matters are com- 
plicated by the appearance of the scurvy 
brother-in-law Albert (Stanley Holloway), 
whose inane hilarity after having 
smashed up Jim’s bicycle banishes further 


* consideration of the broadcast receiver. 


Treats, explanations, entreaties, tears, 
and a few odd kicks follow in breathless 


STUDIO DESIGN IN GERMANY. An ingenious and peculiar arrangement of the ceiling 
draping is the prominent feature of a new studio at the Cologne Broadcasting station. 
The newest trend in studio design is towards the abandonment of elaborate draping, 
the new studio now under construction at 2LO being an example of this latest practice. 
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succession, but the episode closes (after 
Albert has removed his objectionable 
presence) in a touching scene which I 
refuse to describe. i 

Jim’s tussles with the wireless set are 


really funny, as are his remarks on the 
‘various programme items which (we must 


take his word for it) come in on’ the 


"phones. The loud-speaker is apparently 
only of use for demonstrating - local 
oscillation. e ; 


tee 0000 

The Studio on the Stage. 
A feature of the Co-Optimists’ entertain- 
ment which would perhaps appeal more 


World is the ingenious ‘‘ broadcasting ** 
episode in which the actors are Mr. Mel- 
ville Gideon and Miss Mary Leigh. 

In the front part of the stage, which 
represents a broadcasting studio, we find 
Mr. Melville Gideon seated at the. piano 
and breathing a song, full of sweet 
nothings, into a Marconi Reisz micro- 
phone. Far up stage is a balcony scene 


_ wherein a love-lorn maiden (Miss Mary 


Leigh) is discovered with her ear close 
to a Marconi Public Address loud-speaker 


operating at open-air strength. Mr. Mel- 


ville Gideon’s song is merely whispered, 

but, thanks to the amplifying equipment, 

it can be heard all over the theatre. 
0000. 


A Talk on Flying. 
Commercial flying will be the subject 


of a broadcast from 2LO by Captain 


Sinclair and Captain Barnard, under the 


auspices of the Air Ministry, on January - 


0000 


England’s Forgotten Corner. 

Few parts of Britain are now out of 
range of at least one broadcasting station, 
but there is one little corner of England 
where the good folk listen regularly to 
Continental stations because these are 
received with greater volume and clarity 
than those in Britain. The district in 
question is the N.E. corner of Norfolk, 
where the towns of Sheringham and 
Cromer both suffer for the sin of being 
beyond the 100-mile radius from 
Daventry. 

What is worse, it seems that the dis- 
trict will remain forsaken even when the 
regional scheme takes effect, for I hear 
that there is no truth in a recent ramour 
that East Anglia will have a special high- 
power station of its own. ` 

o0vVu0 


Broadcasting from the Spot. 

The first broadcast description of an 
event actually in progress was carried out 
at Twickenham on Saturday last on the 
occasion of the England v. Wales Rugby 
match. | 

The description was given from a new 


portable wooden hut which is lined with , 


felt throughout and contains a single 
microphone. -A hinged’ glass. panel is 
fitted which can be raised to enable the 
announcer to see the whole of the field. 
The hut. is by no means conspicuous, 
being only 5 ft. 6in. high and 4 ft. 6 in. 
wide. 

It is hoped to give a similar broadcast 
description of the Arsenal v. Sheffield 
match at Highbury on Saturday next. 
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NIFE HIGH TENSION BATTERIES. 

Batteries, Limited, Crabbs Cross, Red- 
ditch, have recently drawn attention to 
the need of floating a layer of paraffin on 
the electrolyte of their Nife cells. 

A depth of paraffin of about jin. is 
recommended to protect, the electrolyte 
from the atmosphere. The electrolyte is 
strongly alkaline, and prolonged exposure 
. to the air changes the alkaline hydroxide 
solution to a carbonate. The addition of 
parafin will increase the service obtain- 
able from the cells, 

2000 


GRID CELL FIXING. 
When building a receiving set the 


amateur is often required to make up 
the necessary metal strips. for attach- 


- 


j 
! 


. A useful clip for attaching grid batteries 
to the baseboard or cabinet. 


ing the grid cells either to the inside 
wall of the cabinet or to the baseboard. 
À useful clip is now obtainable from 
A. F. Bulgin and Co., 9-11, Cursitor 
Street, London, E.C.4. It is an 
aluminium stamping, a single clip giving 
support to a small 9-volt battery, while 
two or more clips can be used with the 
‘larger type 15-volt battery. 
©2000 | , 
LOTUS SWITCHES AND JACKS. 
A plunger action is frequently preferred 
to the more common type throw-over key 
for a switch movement which is to .be 
operated from the front of an instrument 
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panel. A key, as a rule, is not so easily 
fitted as a plunger, the former requiring 
a slot in the panel in addition to holes 


Lotus two-pole switch. It is more easily 
fitted than the key type. 


for the fixing screws, while the latter is 
accommodated in a single drilled hole and 
probably looks much neater. an 
The ‘‘ Lotus’’ plunger action switch, a 
product of. Garnett, Whiteley and Co., 
Ltd., Lotus. Works, Broadgreen Road, 
Liverpool, is built upon a substantial 
moulding into which is secured a plated 
brass bush to serve as a fixing and a bear- 
ing for. the plunger. An cbonite ‘endpicce 
on the plunger actuates the spring con- 


One hole fixing Lotus break jack. The 
spreading out of the connecting tags is 
a good feature. 


A Review of the Latest Products of the Manufacturers. 


tacts, the stem of the plunger not forming 
part of the electrical circuit. To facilitate 
the making of soldered connections, th 
tags are spread- apart. | | 

The specimen examined was fitted with 
a two-pole action suitable for the switch- 
ing of batteries into circuit, or for throw- 
ing telephones or loud-speaker across out- 
put terminals, 

“Lotus” break jacks are of very 
similar design to the plunger switches, the 
contacts being operated by the connecting 
plug. To ensure good connection with the 
stem of the plug, a spring contact is pro- 
vided instead of relying upon the connec- 
tion the plug makes with the one-hole fix- 
ing bush. Four contacts were available 
on the break jack examined, so that it 
could be arranged to close the’ filament 
circuit when the telephone plug is in- 
serted, l 

Iu both switches and jacks all springs 
are of German silver and fitted with nou- 
oxydising contacts. 

l 0000 ae 
ANOTHER NEW CONNECTOR.. 

Although designed essentially for the 
motor industry, the new ‘‘ B.E.S.T.” ter- 
minal and connector should ‘prove useful 


` 


An ebonite pillar with a brass ring re- 

places the battery terminal’ in | the. 

. ** B.E.S.T.” Connector, so that the circuit 

can be broken and the connecting lead 
retained in position. 


’ 


in a number of ways for connecting wire. 
less apparatus. 

The connector comprises a small 
ebonite and brass stem and spring ‘clip, 
the former being provided with a 2 B.A. 
thread, so that it can be substituted for 


SS > 


an existing terminal on the battery, The . 


clip makes contact when inserted under 
the brass-ring, whilst the circuit is broken 
by transferring it to the’ groove in the 
-ebonite extension piece. The clip is of 
liberal area, 
a positive snap action. 
'  An`ebonite sleeve. is supplied for mak- 
ing connection with a rubber-covered 
cable. This connector is a product of 
- the (British Engineering Service and 
Transport, of Dype Road, Kilburn High 
Road, N. W.6: 
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J.J.R. CONNECTORS AND 
TERMINALS. 

A wide range of plug and socket con- 

nectors are obtainable from J.J.R., Ltd.. 
7a, Ross Parade, Wallington, Surrey. Two 
forms of plug are supplied—one taper- 
ended, and the other the usual split pin. 
The sockets, which are suitable for fitting 
to instrument panels or terminal strips, 
carry coloured rings for easy identifica- 
tion, while the tops of the taper plugs are 
similarly fitted with coloured screw-on 
caps. 

The method of terminating the flexible 
leads is a good feature of these connectors. 
The taper plug has a detachable cap, and 
it is only necessary to pass the wire 
through a-hole in the top and screw 


ane 3. R. connectors and terminals. The 
terminal ended plug is fitted with a light 
use 


down. Frayed ends are thus avoided. A 
hole in the side of the plug is available 
for side connection. In the case of the 
split plug the wire is passed down 
through a hole drilled obliquely in the 
insulating material and then clamped 
under a nut and washer. 


A socket connector is also supplied, so” 


that with a plug it can serve to break 
contact intermediate in a flexible lead. 

The “ J.J.R.” terminal is fitted with a 
coloured non-rotating top. It is well fin- 
ished and nickelled. The coloured top- 
piece about which the knurled holding- 
down screw revolves is very securely fixed, 
a point to look to in terminals of this 
design. 

For making connection under a ter- 
minal, a useful loop with insulating sleeve 
is included among the “‘ J.J.R.” products. 
It is a very simple device, and a dozen of 


and falls into position with, 


from a life test of 1, 
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these to hand when connectin 
paratus avoids all danger of s 
by fr ae ends of flexibles. 
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. A PROTECTED PLUG. | 
_ The H.T.C. Electrical Co., of Boun- 
daries Road, Balham, S.W., have recently 
introduced a new idea in the design of 
battery plugs. . It is usual, when using 
plug and socket connectors, to. fit . the 
sockets to the terminal strip and the plugs 


up an ap- 


- to the flexible leads from the batteries. 


With this arrangement there is risk of 


short circuit between the unprotected: 


The H.T.C. Battery Plug is fitted with a 

protecting sleeve which covers the metal 

part when the Plug is withdrawn from 
e set. 


plugs, and to guard against it an ebonite 


sleeve has been fitted, which; by means ` 


of a spring action, slides forward and 
covers the metal end of the plug. Thus 
the plugs can be left to hang free when 
disconnected without risk of short cir- 
cuiting the accumulators or high tension 
batteries. 

The plug is constructed throughout 
from ebonite, turned and polished, the 
brass plug being slightly tapered and 
split. The flexible lead is secured under 
a knurled screw on top-piece. 


| TRADE NOTES. 


The Carborundum Booklet. 


The Carborundum Company, Ltd., of 
Trafford Park, Manchester, have issued 
a useful booklet dealing with the Carbor- 
undum Stabilising Detector Unit. Cir- 


cuits are given with instructions for the. 


insertion of these absolutely permanent 


detectors, and the reader is shown how 


to progress from a simple crystal set to 
a multi-valve receiver. 
0000 


A Filament Life Test. 


How a number of valves embodying the 
Mullard P.M. filament emerged unscathed 
hours, con- 
ducted by the National "Physical Labora- 
tory, is told in an illustrated brochure 
issued by the Mullard Wireless Service 
Co., Mullard House, Denmark Street, 
W.C.2. A report of -the test was con- 
tained in The Wireless World of December 
22nd last. 
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` Transmitter for New Zealand. 


short circuit — 


The Hon. J. C.: Coates, M.C., Prim 
Minister of New Zealand, recently visite 
the Hendon. Factory of Standard Tele 


_. phones and Cables, Limited, and inspecte 


‘the new 5KW broadcasting set recentl . 


of Messrs. S. G. Brown, -Ltd., 


manufactured there for installation. a: 
Wellington, N.Z. 

The apparatus was actually deuce? 
strated, and Mr. Coates expressed kee 
pleasure at the purity of speech an 
musie obtained. 


3 `, 
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Unipivot Galvanometers. ~i 

The Cambridge Unipivot instruments 
for D.C. measurements are dealt with ir“ 
a well-produced brochure issued by the: 
Cambridge Instrument Co., Ltd., 45,- 
Grosvenor Place, London, S.W.1. s 

‘The introduction of the Unipivot prin: 
ciple over twenty years ago considerably“ : 
extended the usefulness; of moving coil: 
galvanometers, as it made possible the’: 
production of robust portable instruments ` 
possessing the sensitivity of. laboratory’ 
apparatus employing delicately suspended*: 
coils requiring accurate levelling. The: 
catalogue covers a wide range of galvano-*. 
meters and testing sets, and the manu- ` 
facturers state that they can arrange for~ 
any of their instruments to be tested at- 
the N.P.L. prior to delivery) Subject: to: 
certain conditions. 


ooo0oo0o 


New “Gecophone ” H.T. Batteries. 


Two new types of ‘‘ Gecophone ” H. T.. 
batteries with interchangeable units, 
specially designed for wireless work, have. 
been placed on the market by the Gener al. 
Electric Co., Ltd., Magnet House, Kings- | 
way, W.C.2. These new batteries, both . 
of 66 volts—one has standard unite and : 
the other ha» super-capacity units—are 
notable for their robust construction and 
compactness. The aim of the designer has . 
been to secure uniformity of discharge, 
and silence in operation. The batteries. 
are equipped with an- improved — type of 
covered container. ) 


o000 


Boosting Up the Dance Band. 


The Olympia Dance Hall has recently | 
been installed with the ‘‘ Amplion’’ Band | 
Repeater Equipment. The acoustics of 
the hall were found to be not altogether 
favourable for orchestral music when it 
was desired to cover the whole of the 
dancing space, but with the aid of the 
eight ‘‘ Amplion”? demonstration _loud- 
speakers concealed above the orchestra 
music is now perfectly audible on all 
parts of the floor. Similar apparatus is 
in use at the Olympia Circus, in which 
the Ring-Master makes frequent an- 
nouncements to the vast audience. 


o000 


The Brown a Budget. 


The current number of the house organ’ 
of North 
Acton, contains readable articles dealing 
with wireless in schools and ltoud-speaker 
demonstrations and an interesting story — 
of a 1,000-miles trip up the Amazon, 
steered by a ‘ Brown ”?” Gyro-Compass. 
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| The Editor does nct hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, *“ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.‘ 


THE HEAVISIDE LAYER. 

_Sir,—In Professor Appleton’s article on this subject in your 
| issue of January 5th reference is made to some investigations 
' carried out by us. It is stated that the directional receiving 
methods which we employed have failed to provide any evidence 
| of downcoming waves resulting from their deflection from the 
| Heaviside layer. As we feel that.this gives a false impression 
' of the present oe we should be glad. of an opportunity cf 
‘making the following remarks. 

_ In the Proceedings of the Royal Society for March, 1925,' 
, we described some experiments made with tilting loops and 
aerials in an attempt to obtain direct evidence of the reception 
of waves from the Heaviside layer. As far as this object was 
' concerned, the experiments failed, for reasons which were fully 
| explained in our paper. As Professor Appleton is undoubtedly 
| aware, however, we published a second paper in the Proceedings 

of the Royal Society for March, 1926," containing the results 
| of further. experiments: in which the investigation was carried 
| to a successful issue. These experiments showed that by direc- 
| tonal methods alone we were able to distinguish between waves 

travelling horizontally along the ground and waves arriving in 

a downward direction at the receiver. Further, by combining 

these directional measurements with signal intensity measure- 

ments we obtained four independent means of detecting down- 
coming waves, and- of measuring their intensity and angle 
| of incidence at the earth’s surface. . 

_ These experiments were made concurrently with, but quite 
independently of, those carried out by Professor Appleton and 
Mr, Barnett, and the two sets of results obtained are in com- 
plete agreement. R. L. SMITH-ROSE. 
| Ditton Park, Langley. R. H. BARFIELD. 
January 6th, 1927. 


Sir, —I regret that my article has called forth a letter of 
protest from Dr. Smith-Rose and Mr.. Barfield. My aim in 
writing the article was to describe the early history of the 
problem of obtaining satisfactory proof of the existence of the 
Heaviside layer without going into too much detail. I had in 
mind the possibility of describing in a later article, thus com- 
pleting the: series, the more recently published confirmatory ex- 
periments of Dr. Smith-Rose and Mr. Barfield, and also those 
carried out by Dr, Breit in America. E. V. APPLETON. 

Potters Bar, | 

January 7th, 1927. 


DISTORTION IN LAND LINES. l 
- Sir,—The article by Mr. Tyers and the correspondence from 
him and from Mr. Gardner demonstrate quite learly that the 
listening public is kept in most profound ignorance by the 
B.B.C. concerning the characteristics of their transmissions. 
The only indications concerning transmission quality that the 
writer has seen were (1) a statemert by Capt. Eckersley in a 
contemporary journal that the 2LO characteristic was sub- 
stantially uniform between 30 and 10,000 cycles; (2) a state- 
ment in the Manchester Guardian that the curve for the Bir- 
mingham station was sensibly uniform from 50 to 10,000 cycles. 
These figures apply, of course, to direct transmissions and 
Presamably with pure sinusoidal input. . I suggest that any 
other public service which only gave such meagre information 
concerning the quality of their service, as distinct from quantity 
and variety, would be dealt with very summarily. ; 
en S.B. transmissions are concerned there is no possible 


doubt that the standard does not reach the above uniformity. 
eC A ESE E 


Bi Proc. Roy. Soc.” A, vol. 107, pp. 587-601. 
“Proc. Roy. Soc.” A, vol. 110, pp. 580-614. 
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-obtainable. 


There is generally, apart from all the varieties of land line 
noises, a comparatively early cut-off of the higher frequencies 
resulting in very muffled tone. That the cut-off is considerable 


‘can be easily ‘demonstrated by listening to’ a switch over from 


direct to S.B. transmission, The point is of very considerable 
importance to provincial listeners, for the amount of .S.B. trans- 
mission is increasing, and, in my opinion, the proper place for 
correction devices ts.at the transmitting end, not at the receiving 
end of the process. 

What is required is an independent investigation of the 
characteristics of all B.B.C. main stations, together with typical 
land lines, tested not only on sinusoidal inputs, but, much more 
convincing still, by oscillograph wave forms of more complicated 
wave shapes. | 

I agree with Mr. Tyers that there are a number of people 


who know the receiving end of the business quite as well as- 


do the B.B.C. engineers, and such listeners who have done 
everything within the limits of present knowledge and their 
means to ensure a high standard of reproduction are getting-a 
little wearied with the avowals of technical perfection of the 
B.B.C. without being given the necessary technical proofs. It 
would appear to be Tittle use organising such fine fare as pro- 
vided by the national series of concerts if all but those for 
whom 2L0 is the local station have to put up with land line 
distortion which is sufficient to mar the best programmes 
W. SYMES. 

Manchester. : 

January 12th, 1927. 


Sir,—By great courtesy of B.B.C. engineers I spent a very 
fascinating afternoon at Savoy Hill a week or so ago and was 
shown some actual curves of frequencies passed by various land 
lines lent by the G.P.O. to B.B.C. Most of them were most 
irregular in the way the sonic frequencies were passed, generally 
looking more like malarial temperature charts than any instru- 
ment response. One comparatively short line had a complete cut- 
off above 3,000 cycles! As different lines are used at different 
times the practical difficulties in compensating can be imagined. 

Incidentally, I had opportunity of hearing the Rice-Kellog 
cone loud-speaker working. A re-broadcast of Westminster 
Abbey organ was on at the time. Although quite ignorant of 
organs, not only did I recognise the presence of the pedal 
notes, but they forced themselves on my attention. On switch- 
ing over to a very superior horn model speaker no pedal notes 
could possibly be made out and volume was less. a 

London, S.E.1. A. L. BARHAM. 
-` January 11th, 1927. 


THE B.B.C. PROGRAMMES. 


Sir,—As you invite your readers’ views on the matter of the 
make-up of the B.B.C. programmes I am writing to endorse 
very heartily all you say in your leading article in to-day’s 
issue. You have put the matter so well and so clearly express 
my own views that I have little to add. Personally, I prefer 
the so-called ‘“‘ highbrow ” music, but I fully recognise that the 
jazz bands, banjo merchants, and ‘“‘tea-shop’’ music must be 
adequately represented, if they are good of their kind, as I 
believe they.are. What I do not want is all the kinds jumbled 
up in fifteen-minute snippets each evening, which is pretty 
much what we have now. I sigh for the good old days of a 
clear two hours of something definite from 8-10 p.m., and the 


weather and news then and not at 9.0 or 9.30, which breaks up 


the evening so badly. ARTHUR J. WEBB. 


Croydon. 
January 12th, 1927. 
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“The Wireless World” Information Department Conducts 
a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.’ 


Each 


separate question must be accompanied by a stamped addressed envelope for postal reply. 


An Efficient Two-valve Broadcast 
Receiver. 

I wish to construct a 2-valve receiver with 
a crystal rectifier for the broadcast 
band of wavelengths und would like 
a circuit diagram with details of the 
parts to be used. Can l use the 
highly-efficient high-frequency trans- 
formers of the “ Everyman's Four” 
type? ' D. S. 

A receiver of the type suggested should 
prove entirely satisfactory for the loud- 
speaker reception of the local broadcast 
station and for the telephone reception of 
distant stations. The circuit diagram of 
the receiver is given below, and it will 
be seen to include one stage of balanced 

H.F. amplification, crystal rectification 

and one low-frequency amplifier. 


Tuned transformers of the type sug- - 


gested are used, these being marked T, 
and T,. H.F. transformer T, can have 
a secondary winding of 68 turns of No. 
27/42 silk-covered Litzendraht wire 
wound on a Paxolin tube 3in. in dia- 
meter and 3tin, long and a primary wind- 
ing of 14 turns of No. 30 D.S.C. with a 
tap at the eighth turn from the end con- 
nected to earth. 
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Transformer T, should have a second- 
ary winding of 68 turns of No. 27/42 
Litzendraht wire on a Paxolin tube šin. 
in diameter by 3$in. long and a primary 
and balancing winding of 14 turns each, 
if valve V, has an A.C. resistance of 
20,000 to 30,000 ohms. If valve V, has 
a lower A.C. resistance, say, 15,000 to 
20,000 ohms, the primary and balancing 
windings should each have 12 turns. No. 
40 D.S.C. copper wire is used. 

‘These two transformers should be con- 
structed and mounted in exactly the 
same manner as the two transformers in 
‘““Everyman’s Four” receiver, being 
fixed at right-angles, with transformer T, 
upright. 

Tuning condensers C, and C, are of 
0.0003 mfd. and ©, is a balancing con- 
denser. This condenser should be of a 
type which can be critically adjusted. 
The third transformer, T,, is a low-fre- 


quency one and may have a ratio of be- . 


tween 3:1 and 8:1, depending entirely 
upon the characteristics of the crystal 
detector. With a low resistance detector 
the 8:1 transformer could be used ; such 
a rectifier is of the wire-contact type. 
When a Carborundum type of detector is 


Two-valve broadcast receiver with a crystal detector. 


dary coil of H.F. transformer T.. 


and below its norm 
‘is being overloaded, and the input should 
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used the lower-ratio instrument should be 
employed. Transformer T, should be a 
high-class instrument. l 

A shunting condenser C, will have to 
be used and may have a capacity of 
0.0005 to 0.001 mfd. Condensers C, and 
C, are of the Mansbridge type and may 
be of 2 mfds. each. Valve V, should be 


, of the power type and its grid bias GB,- 


adjusted according to the anode volt- 
age applied at +H.T.,. A filament rheo- 
stat R, of up to 5 ‘ohms is used. 


It will be noticed that the crystal: de- 


tector is connected to. a tap on the secon- 
The 
correct tapping place depends essentially 
on the type of crystal detector used. For 
an average detector of the wire-contact 
type this tap may be made at the 15th 
turn from the end connected to —L.T. 

To balance the receiver tune in the — 
local station at full strength, remove 
valve V,, place a piece of paper over one 
of its filament legs and put it back in 
the holder, making sure that the remain- 
ing three legs make good contact with the 
sockets of the valve-holder. Now adjust 
the balancing condenser C, until no. sound 
is heard. Turn the condenser very care- 
fully and make sure that it is set at the 
silent point. bh. l 

If, now, the valve is restored by remov- 


ing the piece of paper from the filament 


leg, it will be found impossible tọ, make 
the’ set oscillate by tuning, provided, of 
course, that the two coils are arranged as 
in “Everyman’s .Four-valve ”- receiver. 
There is no excuse for anyone who allows 


.a set of this type to oscillate. ` 


0000 


The Mi)l'ammeter as a Distortion 

, Indicator. : 

I am told ‘that a milliammeter can be 

. connected to a receiver to indicate 
distortion. If thia is true, will you 
tell me where to connect the meter, 
and how to tell when distortion ts 
being produced? © S. 


A milliammeter connected in the anode 
circuit of the last valve is of great help 
when adjusting the grid bias and anode 
voltage. Tune the set to receive signals 
of normal strength, and notice whether 
the needle >f the milliammeter moves. 
If it kicks’ upwards the grid of. the 
valve has too large a negative bias, and 
the valve is rectifying because of the 
curvature of the lower part of the 
characteristic. 
Reset the grid bias and again watch 
the needle of the milliammeter. If it 
kicks downwards there is insufficient grid 
bias; probably grid current is flowing. 
When the needle oppeart to move above 
' reading the. valve 


be reduced. It will be noticed that the 


effect of low notes is to cause the needle 
. of the milliammeter to move violently, 
‘whereas notes of. higher frequency, and 


of apparently equal strength, do not affect 
the milliammeter. It is assumed, of 
course, that the earlier valves of the re- 
ceiver are not distorting; this is almost 
invariably the case. 
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come the present unsatisfactory position arising from the 


C Peug of identifying foreign transmissions. 
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ARRANGEMENT OF PROGRAMMES, 


The suggestion put forward in our issue of January 


12th has been well received by a 


the meeting held large number of our’ readers who 

- in Geneva. At the CONTENTS. have written to us expressing their 

Conference held in Geneva it will PAGE appreciation. A further selection 

be remembered that a great step EpiroruaL Views | 91. of letters is published in this issue 
forward was made in the direction’ ~ Hicom Quanity Repropuction ... 92 -under ‘‘ Correspondence. ”’ 

of, rearranging the wavelengths of By R. P. @. Denman. Briefty, the suggestion which we 

the European broadcasting sta- Practicar Hints anp Ties 101 made was that the B.B.C. should 

tions, but the efforts of the Con- Broapcast Recervers. Cosmos _ ‘so arrange the programmes that 

ference then were confined to sta- Taree VALVE SET ... 103 entertainment and broadcasts of 

tions working under 600 metres. Current Topics 105 the same character should all be 


The Conference at Brussels will 


Wipe RANGE BROADCAST SET (eon 


included in one evening’s pro- 


deal with the question of wave- TINUED) .. . 107 gramme instead of conducting a 
lengths and the power of the long- By A. P, Castellain. variety programme attempting to 
wave stations, and will also con- NOVELTIES FROM OUR READERS... 112 appeal to the whole community 
sider problems, both technical and Toe Ser Bumper. PREPARING every night. We suggested that 
legal, arising out of interference PANELS — si pi -113 the B.B.C. should endeavour to- 
produced by local causes, such as FILAMENTLESS VALVES For A.C. classify the listening public into 
tramways, lifts, electric motors, SUPPLY 115 groups and so compose their pro- 
etc. But perhaps from the point STEREOPHONIC RECEPTION © T grammes that every evening in 
of view of many of our readers By Manfred von Ardenne. ` the week the whole programme 
the “most. important item on the BROADCAST BREVITIES .. 119 should, as far as possible, appeal . 
agenda is the question of allotting LETTERS TO THE EDITOR 121 to one group, thus enabling us to 
an international system of call- New APPARATUS 123 ¢ choose our evenings for listening- 
Signs to be transmitted between. READERS’ PROBLEMS 124 in and leaving us free for our. 


programme items to enable stations 


other appointments on the even- 


to be‘ easily identified... It.will be 
remembered that this important question was raised 
in The Wireless World recently and has been the subject 
of considerable correspondence. One or two sugges- 
tions have been put forward which, no doubt, will 
be considered . carefully at the Brussels Confer- 
ence, ` 
Readers will look forward with the keenest interest to 
any decision which may be arrived at which will over- 
AII P 


ours were being entered for in their turn. 

We hope that this suggestion will be considered care- 
fully by the new Programme Committee, over which 
Captain Jan Fraser will preside. Each member should 
be representative of one of the groups into which wé have 
suggested the B.B.C. should divide the public, so that he 
can watch over the interests of his group in the construc- 
tion of the programmes. 7 
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A Combination Broadcast-Gramophone Equipment. 


By R. P. G. DENMAN, 


N an. ae which appeared in Te Wireless World 
for November 4th, 1925, attention was drawn to the 
extraordinary improvements which were then taking 


place in the technique of gramophone recording and, 


reproduction, and some advantages of electrical repro- 
ducing methods were discussed. During the past twelve 
months some interesting papers and articles have been 
published,’ in some of which details of the Western 
Electric Company’s recording and reproducing system 
were given. Also a complete electrical reproducing instru- 
ment—the Panatrope—has been put on the English 
market. 


Superiority of Electrical Reproduction. 


To those who have had the opportunity of hearing an 
instrument of this kind it is evident that the quality 
obtainable is in many respects vastly superior to that given 
by an ordinary gramophone, and in fact approaches very 
closely that given by broadcast receivers working under 
the most favourable conditions. It seems, 
that the time has come when sets capable of giving the 
best possible quality from both sources should be making 
their appearance. It must be pointed out at once, however, 
that such a set is necessarily going to be very expensive. 

This applies almost as much to the set for broadcast 
reproduction only as to a combination equipment, the cost 
of .which need not be much greater. It is true that very 
satisfactory, if somewhat subdued, reception can be ob- 
tained with a set employing, 


2 Maxfield and Harrison; “ Methods of High Quality Record- 
ing and Reproduction of Speech Based on Telephone Research.” 
Journal of the American Institute of Electrical Engineers, 
March, 1926, p. 243. 

A. Dinsdale ; “Wireless and the Gramophone.” 
less World, Sept. 15, 1926, p. 399. 
S. T. Williams; ; ó Recent Developments in the Recording and 

Reproduction Sound.” Journal of the Franklin Institute, 
October, 1926, p. 413. 


The Wire- 


E. J. Wy or: “ The Electrical Reproduction of Gramophone 


Records.’ The Gramophone, December, 1926, p. 288. 


therefore, 


say, 150 volts H.T. But ` 


- 


M.A., A.M.LE.E. 


far greater volume than this will yield must be provided 


before anyone can conscientiously sit back in his chair 


and declare that further improvement is impossible with- 
out fresh discoveries. One must be able to feel the floor 
gently vibrating under one’s feet when a low organ note 
is played before any such statement becomes permissible, 
and even then there is always something to be done. 
Nothing shows ‘the inadequacy of the conventional 

‘power amplifier ’’ miore clearly than one’s first attempts 
at the electrical reproduction of gramophone records. It 
is soon realised that to give, without. overloading the 
valves, an acoustic output from present-day loud- -speakeys. 
equal to that obtainable from a gramophone, calls for an 
audio-frequency supply of three or four watts, involv- 
ing roughly two output valves of the L.S.5A class, work-. 
ing on an anode supply of some 300 volts. Anyone who 


possesses a gramophone and a wireless set can easily _ 
verify this point by connecting a milliammeter in the` 


H.T. feed circuit, adjusting. the set to give as much 
volume as the gramophone on a loud record, and then 
noting the agitation of the milliammeter. 


A Costly Set. 


It is a hard fact, then, that really high jai which 
cannot be considered apart from adequate volume,? calls 
for an expensive set; and whatever may be thought of 
such sets for broadcast use, it is hot worth while con- 
sidering anything else for gramiophone reproduction, be- 
cause the ordinary mechanical.instrument can nowadays 
hold its own with all but the best electrical outfits. 

The future of the high-quality combination set would 
seem to lie chiefly in large installations for the use of 


> “ Receiving apparatus ought therefore to be adjusted te give 
about the same volume of sound as is being used in the broad- 
casting studio, and if it is incapable of giving the necessary 
output without introducing other kinds of distortion, ideal 
results cannot be obtained.” L. C. Ppcock; “Faithful Repro- 
duction in. Radio-Telephony.” Journal of ‘the Institute of Elec- 
trical Engineers, ener 1924, p- : 
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gram of the demonstration receiver in the Science Museum, South Kensington. The H.F. chokes each consist of 

i 2 are No. 50 coils; L3=400 henries; L4,=—150 to 200 henries; L;=20 to 30 henries, designed to carry 100 mA, 

M; is a m iamm eter, range 0 to 100 mA.; My», Weston galvanometer. From left to right the first stage valve (H.F.) is of 

E.S 5 0 -E,8 class; second stage (Det.) L.S.5B; third and fourth stages (Ist and 2nd L.F.), D.E.5; fifth stage (Power), 
three L.S.5A valves in parallel, 


ol semipublie institutions, such as clubs, restau- as the use of enormous chokes and condensers in an 
id so € In this article I propose to describe attempt to obtain 99 per cent. amplification at 16 cycles, 
$ F 1 is powerful enough for a large room to spare no effort in the pursuit of this object. The 
all. Th ere is nothing unusual about it except result is naturally imperfect, but some idea of the per- 
the nat ure and extent of the power supply. formance to be expected niay be gathered by visitors 
m has been to take the fullest advantage of the to the Science Museum, South Kensington, who have 
TOV ements i transmission, reception, and gramo- heard the B.B.C. demonstration equipment which is 
2 short of obvious absurdities, such installed there. 
- P ay ; _ The design of the receiver and amplifier does, in fact, 
ent a egun in this direction so far as closely conform to the B.B.C. design, as may be seen by 
ee tion is Peeing y g neie rite comparing Fig. 1, which is the diagram of the Science 
ing constructed. See Journal of’ the Franklin Museum receiver, with Fig. 2, which shows the connec- 
nit. tions of the combination set. Fig. 3 and the photograph 
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rroadcast-4 au ‘equipment. Ly No 50 coil Es H.F choke oss L, F. '. choke 400 henries EO ele 
e s to cy" camggho A.; Ls, centre tapped anode coil ; g "Ci, : Heo p: 0.00 jo dis C3 neutralis— on eer E 
0.0002 mfd. , 0.1 mfd., working voltage 400 Camden); ©», ê Sans Gn 1 mfd.; R;, 5,000 — ae 
0,00 D0 ohms, witable (Marconiphone); Ra Rz, Ry, 0.5 megohm ; Rs, R, 0.25 megohm; Rg, 150 we ered eee 
| ohr ire wound; Rjo, 2 ohms; T arconi phone *' ideal’ ’ transformer ratio 6 1 or 8:13 H.T. Ra 
ts; B by =>] cell battery, 200 volts ; Mi, ‘Weston. Balvo. (Model 425 bA val Weston milliammeter, 0 to 280 m mA. N 
E Model. e Vis Var V3, Vis ed a p varves; Ti Vgs Ver Viv “aed 5 valves. BEA Y 
Rre fe . t ; ff j py ne one mH ae 
4 ‘ pen & \h mere? da re r: “i at S EAEN. 
Pe AAEN, CR S A AS 
. “4 3 i n taa ate 
~ ‘> 4 kii j TAR eS Ë Rd re D SIDNEY pa d D 
l 4 aa A i S í hs y $ wy PIa x bpa igitized. y > 
x pi r 2 lal ` y- Tams ` it thos 
ao Ae z H 2 À. Ae As. 2 AP les ? I LERS aA } =K (aa See i e 


Wireless. 
World 


of which is due to Capt. Round,‘ is to: prevent the appli- 
cation of H.F. voltages across the grid filament capacities 
of the valves. These Capacities are so’ small that no 
appreciable current flows through them at low frequen- 
cies, and no potential is, therefore, developed across the 
resistances. A variable. resistance arranged as the first 
grid leak provides a convenient volume control. It must 
a | = not be reduced in value below about 1,000 ohms, or there 

Receiver Connections. will be a 5o per cent. drop in amplification at 50 cycles. 
The H.T. supply was originally derived from small 
300-volt accumulators, but, as the current taken was about 
100 mA., it was necessary to recharge them at frequent in- 
tervals. A firm was therefore asked to supply a double- 
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High Quality Reproduction.— 

in the title of this article show the general appearance of 
the set, which was intended to be as presentable as 
possible. The various grid batteries are carried on, a 
shelf which projects from the back of the cabinet, but all 
connections to the set are made in front, so that the set 
itself can be quickly withdrawn. 


The components are all mounted on jin. copper sheet 
for partial screening. With the change-over switch in 
the ‘‘ Radio ”’ position, the connections are those of a 
conventional neutrodyne H.F. stage, followed by a recti- 


$ 


Fig. 3.—Interior of combination set showing layout 


o components. Note metal screen behind panel 


current motor generator to work off 200-volt D.C. mains 
and to give the following outputs :— 


H.T.—Up to 500 volts 250 milliamperes. 
L.T.—Up to 10 volts 10 amperes. 


This was in excess of requirements at the time, but the 
_ ability to obtain these large outputs has proved extremely 


ws useful, for it is possible to.work at greater efficiency with 
a positive potential, sufficient to neutralise the space- 
charge, is applied. In this way the lower portion of the L.S.5A valves if the H.T. voltage is in the neighbour- 


5 j 
valve characteristic is made approximately straight. It hood of 500. l 
will be seen that this is really a special case of two- Choice of Valves.. 


electrode rectification, the operation of which is prac- The use of such a voltage throughout the set makes 
tically linear. With such a rectifier, one hundred per it desirable to „use high-vacuum valves of the L.S.s 
cent. of linear modulation at the transmitter could cause snd L.S. sB types on a filament voltage of from 5 to`6, 

no distortion. The low-frequency amplifier, which is and this involves a total filament current of about 
used both for broadcasting and for gramophone reproduc-  ¢ amperes. The high cost of the L.S.s-types is ad- 
tion, comprises two stages of resistance coupling, a choke-. mittedly a grave disadvantage, but the use of D.E.5 and 
couple tige rand Toren ouput valves arraneed ia parallel, D p 5B valves on a high anode voltage cannot be advised. 

with choke feed to the loud-speaker. Ixamination’‘of pje. 5` gives the generator connections. An old and 
Tig. 2 will show how the detector valve is arranged to act decrepit Cao acccauilatec is floated across the L.T. 

as an additional low-frequency amplifier for gramophone Side, with a Ford cut-out connected as shown to prevent 


reproduction. This extra amplification is not necessary jt from motoring the generator when this is switched off. 
with an efficient pick-up device, but it has been found 


fier of special design, as used in the B.B.C. receiver. 
The connections for the first three valves are re-drawn 
in Fig. 4. The rectifier, which was the subject of a 
patent taken out in 1920, is not as efficient as an ordin- 
ary bottom-bend detector, and it requires a preliminary 
H.F. stage at quite short ranges, but it is practically 
perfect. Tt consists of a triode, to the grid of which 


useful when experimenting, as the amplifier will deal with 

very weak inputs. 7 
Resistances of 0.25 megohm are inserted in series 

with each grid. The purpose of these resistances, the use 


4 See Experimental Wireless, August, 1926, p. 502. 

5 E. Green; “ Use of Plate Current Piate. Voltage Charac- 
teristics in Studying the Action of Valve Circuits.” Wgxperi- 
menlal Wireless, August, 1926, p. 469. 
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Fig. 4.—Schematic diagram of first three valves for broadcast reception. 


40o-henry. choke (L), used with a valve of 30,000 ohms 
anode resistance, inyolves a drop in amplification at fifty 
cycles down to 

ERE 


PARAJ: R? + (wL)? (wl a 


or about 98 per cent., 
figure to 94 per cent. 

Valve capacities and so forth will affect the high fre- 
quencies to some slight extent, but we may assume that 
all these effects will be negligible in comparison with the 
droop in the loud-speaker response curve at these 
extremes. 


x 100 per cent., 


thus reducing the total overall 


Pick-up Devices. 


The difficulties which confront the designer of a gramo- 
phone pick-up device are similar to those encountered in 
the early days of. broadcasting microphones ; but they are 
lessened because :— 


(a) Energy is collected from what is virtually a point- 
source (7.e., the record-groove), and large resonant 
diaphragms are therefore not required. 

(b) The source acts as.a positive drive; 7.e., the needle 
is constrained to follow the groove which has been 
prepared for it. 


All sorts of pick-up devices have been used, from the 
carbon-button microphone to the piezo-electric effect ; but 
apart froni electrostatic pick-ups (which offer attractive 
possibilities in lightness of moving parts, but poor hopes 
of efficient working on account of the small changes of 
the moving-coil and moving-iron 
methods are probably the best to employ. 

Since some sort of needle is at present indispensable, 
it is obvious that any design must take account of 
mechanical resonance effects associated with the needle 
and its attachments. ‘There are two, and only two, ways 
of dealing’ with this. The more elegant and scientific 
way is to call to one’s aid the valuable ‘‘ matched im- 
pedance.’’ or ‘‘ mechanical transmission line ’’ principle 
of the Western Electric Company. This method is em- 
ployed in the design of the all-mechanical gramophones of 
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' High Quality Reproduction.— 

the Victor Talking Machine and ‘‘ H. M. V.’’ Companies, 
and has the effect of giving an even response, coupled with 
high mechanical efficiency, which in turn means less wear 
on the record. In electrical reproduction an efficient 
pick-up is very desirable, but it is not so important as 
high quality, since in any case with loud-speakers of 1 per 


cent. efficiency we cannot yet dispense with an amplifier. 


The design of a matched-impedance pick-up is fraught 
with great difficulty. The writer was fortunate enough to 
have a friend who, with infinite patience, worked out a 
design for one of these. It took weeks to calculate and 
over one hundred hours of highly skilled work to con- 
struct. In the end a cut-off in the higher frequencies 
was encountered, owing to an unforeseen circumstance 
connected with the magnetic circuit. A photograph. of 
this pick-up is shown in Fig. 6. The steady field is 
supplied by an electro-magnet, and the audio-frequency 
coil, which measures only 4in. in diameter, contains 5,000 
turns of No. 47 S.W.G. enamelled wire. 

There is no doubt that for the amateur a damped 
resonant arrangement is preferable. Very good quality 
can be obtained, and the efficiency can be made surpris- 
ingly high, judging by the results given by the ‘‘ Pana- 


Fig. 6.—Pick-up device designed on the '' mechanical transmission 
line *’ principle. 


>? 


trop2,’’ which has only two stages of - amplification. 
There is, moreover, one definite advantage which this 
type of pick-up has. over the matched-impedance type. 
The latter, being undamped, transmits a considerable 
amount of vibration to the air direct, and is apt to set 
up a disagreeable noise which is audible even when the 
lid of the machine (if any) is closed. A damped reso- 
nant pick-up is much quieter. If a moving-iron instru- 
ment is to be used, the natural frequency of the reed 
should be high. It can be made to lie somewhere in the 
region of from 2,000 to 4,000. The overtones elicited 
when such a reed is in free vibration may be calculated 
on the assumption that the system approximates to that 
of a bar free at one end and supported at the other. 


- article. 
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This in turn may be regarded as one-half of a free-free 
bar—z.e., a bar free at both ends—vibrating with a 
central node, and the first and second overtones will then 
have frequencies corresponding to 3.3 and 6.76 times 


Fig. 7.—Experimental pick-up designed by the author. 


the natural frequency. These are enharmonic intervals 
of about one octave and a fourth, and two octaves and 
rather more than a fourth respectively, and they are 
obviously most undesirable. By placing the fundamental 
resonance high in the scale and damping the reed properly 
the effect can be made negligible. | 

Rubber appears to be the favourite damping material, 
and it certainly gives extremely good results, but prob- 
ably no mechanical damping is perfect (z.e., linear with | 
frequency). The effect of grease damping definitely in- 
creases with frequency and ‘there i is thus a cut-off in the 
upper register, as those ,who may have experimented with 
the pick-up described in a former article will have 
noticed: It is known that a series of very thin sheets: 
of paper gives a close approximation to linear damping, 
the air entrapped between the sheets being forced out as 
these are compressed. A simple and effective method is 
therefore to pack the space between the reed and the 
pole-pieces with layers of tissue-paper. 

An experimental pick-up which has given very | good 
results is illustrated in Figs. 7 and 8, and is shown in 
the playing position in the photograph in the title of this 
One pole of the permanent horse-shoe magnet 
carries a double pole-piece on which are mounted two 
1,000-ohm telephone bobbins. The other pole terminates 
in the reed-mounting, an enlarged view of which appears 
in Fig. 8. The reed is pivoted and is fastened by a 
screw at the top to a strip of fibre which is kept in ten- 
sion by means of screws on either side of the mounting.*® 


e€ This device is~due to Mr. J. B. Woodroffe, of 93, Harwood 
Road, 8.W.6, who is prepared to supply pick-ups of his own 
design to readers of this journal. © 
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The Sand of this is to allow a fairly free movement of 
he reed for the few thousandths of an inch over which 
| : equired to travel, but to exert sufficient restoring 
orce fo. keep it in a mean central position when moved 
s the record. Any further damping is best intro- 
Bac cec ed by 5 strips of tissue paper inserted between the reed 
and Sa eres, as shown in Fig. 7. 
‘rom point of view of quality, 
‘pick-up is as good as any I have 
tried, gor is necessary to adjust the 
pape damping with some care. 
“Fig. 9 is a photograph of the pick-up 
sed on the ‘‘ Panatrope ” by the British 
Brun swick Co., to whom I am indebted 
ot permission to describe. it. 
Th component parts are illustrated in 
Fig. 10. A strong permanent magnet A 
las 35 two soft-iron pole-pieces B,, B,; B, 
‘orming an upper and a lower North 
ol s and B, an upper and lower South 
le respectively. The needle- adjusting 
crew C of the reed D is inserted in the 
d of the square shaft E (yin. long 
x aS square), which is wrapped 
ound with thin rubber and forms the 
xis about which the reed. vibrates. It 
s carried in square bearings F formed 
n the two lower portions of the pole 
ices. The audio-frequency coil G surrounds the reed, 
hich plays between adjustable rubber stops. _ One of 
hese is shown in Fig. 1o. They are carried on brass 
ashers, which fit loosely over the threaded posts Li 
re on the reed is adjusted by turning the milled 
Ige ges of the two eccentric face-cams J. A brass cover- 
eK i is fitted over the front of the pick-up. The 
ction is easily followed. When the needle moves to 
t the direction of the flux is from the lower (left- 
and) E pple upwards through the reed to the top 
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Fig, 9-— Panatrope ” pick-up device designed by the British Brunswick Company. fe 
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(right-hand) South pele. When the needle moves to the 
right the direction of the flux is downwards through the 
reed from the upper North pole to the lower South pole. 
An alternating E.M.F. is therefore generated in the 
audio-frequency coil. 

The reed is in. in length. The portion within the 
coil is in. square, while the top is 
din. wide and only 21/1,000 in. thick. 

The fact that the bearings and axis 
of vibration of the reed are square is 
curious, and is perhaps intended to en- 
sure that the rubber is compressed at 
right angles to its surface. The arrange- 
ment of the needle-adjusting screw on 
this axis is an excellent feature of the 
design. A note concerning the first de- 
monstration of this instrument appeared 
in The Wireless World for October 13th, 
1926. Those who have heard the 
‘‘ Panatrope ’’ will not need to be told 
that the quality is remarkable. 

Scratch Filters. 

The possibility of eliminating ‘ sur- 
face-noise ’’ or needle scratch in an elec- 
trical system is attractive, but it is gener- 
ally held nowadays that perfect repro- 
duction would call for the inclusion of 


Fig. 8.—Reed movement of pick-up , - > 
device illustrated in Fig. 7. all frequencies up to 10,000, and there 


is probably- little scratch at higher 
frequencies than this. Now, difficulties involved in get- 
ting the wax clear of the cutting tool when the angles 
become very acute, set an upper limit (with present turn- 
able speeds) of something like 6,000 to the frequencies 
actually recorded, and this must have the effect of reduc- 
ing the scratch introduced at this stage. In the ‘‘ Pana- 
trope’’ anacceptor circuit tuned to 6,000 cycles is shunted 
across the pick-up, and it is obvious that a more elaborate 
low-pass filter-circuit may be used to eliminate all fre- 
quencies above those actually recorded, with the object 
f of cutting out any scratch 
= originated in the reproducing 
system proper, due to the 
different combination of 
needle and wax employed 
there. For example, the net- 
work shown in Fig. 11 might 
be connected experimentally 
between V, and V,. This is 
a two-section low-pass filter 
with mid-shunt termination, 
designed to work into the 
given ` resistance of 500,000 
ohms. The nominal cut-off 
frequency is 7,000, but 
attenuation will begin some- 
what below this frequency. 
With the same output resist- 
ance, the values of L,, L,, 
and C,, for any other cut- 
off frequency fe will be 
given by :— 


L, and L;= 


= pe Sete ar ip ype 
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and 


C= 22 — mfd., respectively, 


while c= $C,,; and C, is 
best made equal to 0.8 times 
11° 

_It . should ‘be borne in 
mind, however, that waning 
efficiency in the pick-up, 
amplifier, and loud-speaker 
conspire to reduce the re- 
sponse at high frequen- 
cies in’ any case, and even 
without a filter circuit there 
is much less scratch than one 
would expect. 

With regard to fibre 
needles, these are wrong in 
theory unless a complete 
pick-up is designed for them 
on the mechanical transmis- 
sion line principle, the 
‘masses and compliances being matched with ibose of a 
typical needle. This, of course, amounts almost to an 
absurdity, and in all other-cases, scratch or no scratch, a 
stiff needle is required and will give the best results. 


Loud-speakers. 


The loud-speaker is of the free-edge, coil-driven cone 
type.” The particular instrument used was designed by 
Dr. N. W. McLachlan, to whom I am indebted for much 
friendly help. Fig. 12 shows the loud-speaker mounted 
behind a hole cut in the door of the author’s workshop. 
Fig. 13 shows the movement. 
© Dr. McLachlan has already described his loud-speaker 
on one or two occasions,® and further valuable informa- 
tion will be found in a book by him which will shortly 
be published,’ so that it is only necessary to say here that 
I have found it satisfactory to wind the moving 
coil to suit the impedance of the output stage, rather 


7 This type of loud-speaker was first described by Messrs. 
Rice and Kellogg: See Journal of the American Institute of 
Electrical Engineers, September, 1925, p. 982. 

° See Laperimental Wireless, March, 1926, p. 152. 

* Now in the Press and shortly to be announced by the 
publishers of The Wireless World, Nliffe & Sons Ltd., Dorset 
House, Tudor Street, E.C.4, under the title *‘ Loud- Speakers. 2 
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Fig. 11.—Filter circuit for eliminating “scratch” noises. 
cut-off frequency is approximately 7,000 cycles. 
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Fig. 10.—Dismantied portions of the ‘‘ Panatrope” pick-up. 
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than to use a transformer, which presents a problem in | 
design not likely to be soluble at the first attempt. — 

Assuming that three L.S.5A valves are. used in parallel, 
their A.C. resistance is about 900 ohms. It was therefore 
decided to wind 1,000 turns of No. 47 S.W.G. enamelled 
wire on a two- inch moving coil former. The D.C\ re- 
sistance of this came out at about 1,300 ohms. The 
impedance was measured at various frequencies with the 
following results :— 


1C or oL. 


_ Frequency. R (ohms). C in parallel. Li in series. 
50 10,000 1 mfd. — 3,180 ohms 
100 2,500 0.6 mfd — 2,660 ohms 
200 1,500 0.15 mid. —- 5,320 ohms 
550 1,400 — 0.10 H 345 ohms 
1,000 1,580 — -0.112 H, 710 obms 
2,000 2,000 |. — 0.09 H 1,130 ohms 


The second column represents the sum of the D.C. 
resistance, and what may be termed the useful or (elec- 
trical) radiation resistance. In the first three measure- 
ments the impedance was treated as that of a condenser 
in! parallel with this resistance, and in the last three as ` 
that of an inductance in‘series. The last column gives 
the calculated value of the out-of-phase component of the 
impedance at the frequency named. 

The value of 10,000 ohms for R at 50 cycles suggests 
that resonance is present, but at this very low frequency 
it is probably far from harmful. Measurements made 
on the current in the nioving coil show that this is not less 
than 40 per cent.-or so of the maximum at all frequencies 
down to 40 and up to 6,000 or 7,000, and there is a 


definite acoustic output from 40 up to 9,000 and over. 


It is not easy to overload a well-designed coil-driven 
loud-speaker, but the amplifier requires more attention 
When this, too, has been properly de- 
signed, it is possible to deceive a musical person into 
thinking that the tiny seven-inch cone is a full orchestra 
‘I make this 
statement with a due sense of responsibility ; ‘the incident 
has actually occurred. It i is not that the reproduction is 
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pettect—that is, of course, ridiculous. The point is that 

complete illusion is possible, given the right conditions. 

But let suspicion be aroused for an instant, and this 

illusion will vanish. Even if we could achieve the ideal 
of perfect, stereophonic reproduction, the knowledge that 
"What we heard was only a reproduction would probably 
“Tob us of the fruits of victory. 


p 


Conclusion. 


P As was pointed out at the beginning of this article, 
) 00d quality is expensive, chiefly because it involves an 
adequate power supply. Although the power used in 
the final stage of this set is about fifty times the amount 
Consumed im an average ‘‘ power valve,’’ it must.not be 
"inferred that the loudness is fifty times as great (whatever 
| taal mean), or still less that the loud-speaker will 
i be audi le at fifty times the distance. It is certainly 
> possible to obtain an impressive volume, but when it is 
premembered that the peak values in recorded music are 
) often six times the average value for the whole record, and 

that most broadcast sets are adjusted in such a way that 
Phe final stage is at least slightly overloaded at these 
» Peak values, it will be seen that the primary value of 

any additional power is not to increase the volume, but 
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Pig, 12,.—Coil-driven cone Ba pep pe mounted in door which 
‘acts as baffle. 
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to take care of the peaks. What is left over is available 
for a general increase in volume, but even so there is a 
distinct temptation to overstep the limits of grid-current 
and bottom-bending. There is this consolation, however, 
that such distortion is less noticeable at large intensities 
and in complicated orchestral passages. Distorted dance 
music in- particular will often be 
accepted without protest by that much- 
put-upon organ, the human ear, whereas 
the purer tones of Bach or Mozart must be 
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Fig. 13.—Movement of coil-driven loud-speaker. 


accorded all the respect due to them, for-any alien tones 
introduced by the valves will be unable to find cover 
under a cloud of modern harmonies. 

In conclusion, as some may wish to know the general 
effect of various departures from'the standards advocated 
in this article, I append a few notes : 

r. The anode voltage may be reduced from 500 to 
400 or to 300 with only a moderate loss of volume, since 
the input power can be kept up to 10 watts per valve 
and only the efficzency is slightly reduced. The 1,000- 
turn moving coil is suitable for an output stage consist- 
ing of two or three L.S.5A valves at this voltage. It is 
also possible to use D.E.5B’s in the previous stages, but 
they will have rather a short life, as 300 volts is still well 
above their normal rating. 

2. Instead of the special rectifier shown in Figs. 2 and 
5, a bottom-bend rectifier may be used and will be much 
more efficient. In all probability it will be hard to 
detect any difference in quality. 

3. A reed-driven cone, such as the large (36in.) or 
small Western Electric-Standard-B.S.A. instrument, may 
be used with excellent results in place of the coil-driven 
free-edge cone, but the coil drive and baffle have advan- 
tages which it would be idle to deny. If any type of 
horn loud-speaker is to be used, see first of all if it is 
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capable of any useful radiation at, say, 100 cycles, by 


fitting a properly designed horn.’ 


4. If a variable resistance is shunted across the pick-' 
up as a volume control, it will cut off the high frequen- 
Use a variable grid leak as shown in Fig. 2, or, 
better still, a tapped anode resistance. 


10° See ‘‘ The Design of Loud-speaker Horns,” by Capt. H. J. 
Round, Modern Wireless, October, 1926, p. 501. 
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General Notes. 
In view of the anticipated rapid growth 
of Transatlantic wireless telephony and 
the probability that public telephony will 
eventually be extended in other directions, 
it is, perhaps, necessary to warn corre- 
spondents not to send us any quotation or 
extract from messages overheard. : 

One of the conditions under which a re- 
ceiving licence is granted is :— 

“The Licensee shall not divulge or 
allow to be divulged to any person (other 
than a duly authorised officer of His 
Majesty’s Government or .a competent 
legal tribunal) or make any use whatso- 
ever of any message received by the 
station other than time-signals, musical 
programmes, and messages sent for 
general reception and messages received 
from a licensed experimental station in 
connection with experiments carried out 
by the Licensee.” : 


0000 


Mr. G. Gore (G 5DA) is no longer using 


his station at Berwick-on-Tweed, but is - 


temporarily transmitting from 192, Heath- 
field Road, Handsworth, Birmingham. He 
expects soon to move to a permanent 
address in London. 

o000 

Mr. J. Egremond (G 5MX), 40, North- 

lands Road, Southampton, wishes to get 
into touch with another transmitter who 
will co-operate with him in experiments 
on the 150-200 metre waveband., 

oo0oo0o0 


Mr. C. L. Champion (G 6CP) has been 
given a special permit for high powər 
tests on 10, 12, 15 and 18 metres, as 
well as his present wavelengths of 8 ‘and 
235 metres. 

o000 : 

Mr. Megaw, whose station GI 6MU, 
at 3d, Een Drive, Belfast, is one 
of the best known and most active in 
Northern Ireland, informs us that since 
Christmas he has been working on a daily 
schedule with Y DCR, R. J. Drudge- 
Coates, at Rawalpindi, with very interest- 
ing results. Two-way communication has 
been established between these two 
stations on telephony and C.W. with 
powers as Jow as 2.5 watts. 

Y DCR reported that 6 MU’s telephony 
was also .received clearly by Y mi at 
Assam. 
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5. If the aolha tends to iiine (which may occur 


if it has not been screened), small condensers of about 


o.coor mfd. may be connected from one or more anodes 


to earth, 


and across the input transfornier secondary, 
without much detriment to quality; but this should be 
done only as a last resort. 


My best thanks are duc to the General Electric Com- 


Mr. Megaw, during the first week of the 
New Year, has also worked with stations 
in all five continents, including Z 4AA at 
_ Dunedin and FI 8FQK in Saigon. 


0000 


We understand from Mr. A. J. Scott- 
Dack, who is at present on board R.M.S. 
Oronsay, that a special series of trans- 
missions has been arranged by the Far- 
mers’ Broadcasting Service of Sydney, 
N.S.W., from their station 2FC on 442 
metres at 7 a.m. Sydney time on January 
24th to 27th (9 p.m. G.M.T. on January 
25rd, 24th, 25th and 26th), the power 
used being about 10 kw. Mr. Scott-Dack, 
who is going to use an “Everyman 
Four” receiver in his own attempt to 
pick up this station, will be pleased to 
hear from any other readers who succeed 
in hearing these special transmissions. 
His permarent address is 17, Salisbury 
Road, Harrow. 

o0o00 


Calls Heard. 


We would ask those readers who so 
kindly send us extracts from their logs 
to type the call-signs in capital letters, 
as it is sometimes difficult to determine 
whether a small ‘‘1’’ represents the 
figure “1” or the letter “ L,” and, even 
with the best intentions in sub- editing, 
mistakes w ill occasionally occur. 

7 oo0°0 


Belgian Amateurs. — 


We understand from our Belgian corre- 
spondent that the Reseau Belge is still 
urging the Government to give their 
transmitting stations the call-signs 3AA 
to 5ZZ, so that there may be no chance 
of confusion with the new German call- 
signs 4AA to 4ZZ. The Belgian Ministry 


of Posts, Telegraphs, and Telephones is. 


said to be favourably considering this 


matter. 
o0o000 


New Call-signs Allotted and Stations 
Identified. 


G2DL R. H. Lauderdale, 3, High Street, Penge 
S.E.20; transmits on 45 and 170 metres 
and will welcome reports from all parts. 
(ex 2ABY), F. W. Davies, 57, Peter Road, 
Walton, ‘Liverpool ; transmits: on 23, 45 
- and 90 metres. 
G 5MX J. oe 40, Northlands Road, South- 


‘@6WI (ex oTOBOR), T. S. Wilkin, 102, Lisle Road, 
Colchester. 
G 2AHC F. C. Rand, 5, Melbourne Grove, East Dul- 
wich, S.F.22. 
D7FJ A. J. Faurhdj, 5, Humlebaekgade, Copen- 
hagen, Denmark, 
©0000 


QRA’s Wanted. 


G 50U, B NOTH, DNSC, SKRBP, 
F BERRI, F OMEGA, S IVR, K LLO, 
LW SINT, FJHP, GFUP. _ 


/ 


K4, 


pany for the loan of valves, and to the Development : 
Section of the B.B.C. for many valuable suggestions. 
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Calls Meard. 
Extracts from Readers’ 
Logs. | 

Rawalpindi, India. 

(November-December. ) 

Great Britain :—G 2CC, 2BP. 2NH, 
2IT, 2XY 2VQ, 2NM, OBI, STZ, 5HS, 


5KZ, SMA, SIS, 5FQ,. SVL, 5MQ, 5WQ, 
5SZ, SLB, 6RE, 60G,. MU, SRG, 6BR, - 


61A, 6YD, 6NF, 6AR . Aus: | 
tralia:—A’ 2RX,’ 2BB, 2YI, 2YX, 
3DC, BQ, 3PX, 3MA, 3TM, 3KN, 
3EN, 5GQ, 5HG, 5DA, 5WH, 5LF, 
5RM, 5KX, SM- 6GB, 6BU, -6AG, 
TAA, TCW, TDX, 7CS, TBQ. . Bel- 


gium :—B Y8, B7, 08, V33, ' OH, CH5, 
B82. Denmark - :—D MT, -TXF 
France :—F 8EN, 8BA, SBU, . SIRT. 
8MN, &ZMM, SBA, 8CP, 8YOR, 8DK, 
8LGM, 8KG, "SIF, 8CA, 8VL. Italy : = 
I 1BW, 1C0, IMC, "IPN. . Japan :— 
J 3AZ, KZB, 107Z, ‘ITS. Germany :— ` 
K 4UHU, 4MCA, 4ABG, 4ACA, 
4Y AE, 4ABR.\ - Sweden : — SMTN, 
SMUK, SMUV, SMVL, SMSH, SMWR, 
SMXV, SMXP, S2ND, SONL, SDK, 
SPM. ‘Holland :—N OPM, OAZ, 0QQ, 


OWR, OFP. Philippine "Islands :—PI 
SAA, 1HR, 1BD, IDL, 8AA, 3AC, 
WUAJ. U.S.A. :—U MC, '2CRB; 


6DAT, 6BUC, 6CUC, 6CVW. South 
Africa :—O ASE, A5Z, A5X, A3Z, A4L’ 


1SR. Austria:—O HL, KE. ‘Miscel- 
laneous :—SS3SE, TPAV, KEL, BNSK1, 
BNSK2, PKI, TPAW, OXZ, DNSC, 
1B, LITIB.: POAB, LAE, QST; ; 


- CS2YDC, IDH, GWLK, SPMA, SKTR, 


RINN. 
(0-v-1 Reinariz.) - 
R. J. Drudge-Coates (Y DCR). 


oo0oo0o0 . 
E. Dulwich, S.E.22. 
Spain: — EAR6,  EAR9, EARI8, 
EAR19. France:—F 8IL, 8CP, BQRT, 


8BP, 80£0, 8DD, 8JD. Germany : —K 
4XR, AAP, "AY AE, 4XW. Belgium :—B 
H5, O5, S5. America :—U IAAX, 
IEU, WIK, WIZ. Sweden: :—SMUK, 
SMVG. South Africa :—O A5X, 0 AS, 
O A6N, Denmark:—D 7JOQ, 7BD, TAW, 
7ZG. Holland:—N OVV, 2PZ. Great 
Britain :—G 2AK, 5M5, 5KZ, 5US, 5XY, 
5AD, 5HY, 600, 6XL, 6YQ, 6ZA, 610, 
6AI, 6CL, 6VP. Northern Ireland :— 
2iT, 6MU. Miscellaneous: — SUC, 
OXUA, KTC, PCRR, PCMM, PCTT. 
(0-v-1 Reinartz) On 20. to 200 metres. 
. EÈ. P. T. Miles. 
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= amplification may, ` for 


Aids to` Better 
Reception. 


`> HIGH-EFFICIENCY COILS. 

‘It should be made clear that there 
is little advantage to be gained by 
connecting a coil of extremely high 
eficiency directly in series’ with the 
aerial and earth. The resistance 
which must inevitably exist in this 
circuit is likely to exceed very con- 
siderably that of even an indifferent 
inductance. 

The good effects of low-resistance 
coils are only appreciable when they 
are used in a lightly damped circuit ; 
for example, it is easy to see that the 
secondary winding of an H.F. trans- 
former. (comparatively loosely coupled 
to the primary) and connected be- 
tween grid and filament of a nega- 
tively. biased valve, will be almost 
undamped. This is one of the most 


obvious applications of the low- . 


resistance coil. 
p 0000. 


. OVER-AMPLIFICATION. 

The use of three stages of L.F. 
ordinary 
domestic purposes, be considered as 
dangerous, due to the risk of intro- 
ducing ‘distortion by overloading. “In 
the days of comparatively inefficient 
valves and couplings there may have 
been some justification for such an 


arrangement, but it is now certain . 


thaf any signal worth amplifying 
will give sufficient volume—as much 
as any ordinary ‘‘power’’ or 
“ super-power ° valve can handle— 
with only two stages, always pro- 
viding that suitable components are 
used. These remarks apply equally 
. transformer and resistance ampli- 
ers. 

A really accurate estimation of the 
grid voltage swings likely to be dealt 
with is a matter of some difficulty, 
and, in any case, even assuming that 
we have the necessary apparatus for — 
measuring the high-frequency voltage . 
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set up across the grid.and filament of 
our detector valve, it will be neces- 
sary to ascertain the average percent- 
age of modulation at the transmitting 


' station before we can arrive at even 


an approximate idea of the voltages 
likely to be impressed on the grids 
of the successive valves in an ampli- 
fier. In spite of the difficulty of 
making accurate calculations it is, 
however, quite possible, without going 
deeply into the subject, to form a 
good idea of what is happening at 
each stage under certain stated con- 
ditions, and it is interesting to trace 
the progress of signal impulses 
through a chain of amplifying valves. 
Even a superficial consideration of 
this matter will show that the use of 
three L.F. stages is likely to give rise 
to serious overloading. 


Referring to Fig. 1, which shows — 


in the simplest ‘‘ skeleton’? form a 
conventional arrangement in which 
the first valve (V,) operates as a 
or anode rectifier 
and 'the remainder as resistance- 
coupled L.F. amplifiers, it is. as- 
sumed that the modulated high- 
frequency input from the aerial (or 


Fig. 1.—Progressive voltage amplification. 


the first L.F. valve (V,). 


Theoretical Diagrams 


Simplified. 


H.F. amplifier) has a value of 0.5 
volt. Now, this cannot be considered 
as a very robust signal; in fact, an 
examination of a typical valve curve — 
will show that a very much weaker 
signal will not be rectified efficiently, 
and, moreover, for reasons which 
need not be entered into here, it is 
doubtful if rectification of such small 
voltages will be reasonably distortion- 
less. It is, in any case, fairly safe 
to assume that a high-frequency volt- 
age of half a volt represents the 
smallest input likely to be dealt with 
when the object is to obtain high- 
quality reproduction. __ * ss 

If the detector valve is of the 
modern ‘‘ high-amplification ’’ type, 
it is reasonable to assume that an am- 
plification of 20 will be obtained 
from the first stage. Thus, allowing 
a modulation of only 10 per cent. at 
the transmitting station, an. L.F. 


. voltage of about 1 volt will be set 


up across -the grid and filament of 
This will 
probably be of the same pattern as . 

the detector, so, again allowing a `’ 
magnification of 20, we get a pul- 
sating signal voltage of 20 on the grid 


— 


T02 


of the second amplifier (V,). This 


` is quite as much 4s can be handled by _ 


the ordinary power valve, which) it 
should be realised, will, when cor- 
rectly biassed, deal with voltages 
twice that of the bias applied ; this is 
certainly not likely to exceed 10} 
volts, and will probably be less. . 
From the foregoing -it will be clear 
that, unless we are willing to instal 
a ‘‘ super-power ’’ valve, further am- 
plification is quite unnecessary, and 
a third L.F. valve is not required, 


even to deal with the comparatively 


weak input signal under considera- 
tion; V, may, therefore, be made the 


Point=tozpoint Tests in Theory and Practice. ; 
No. 57.—A Two-stage L.F. Amplifier. 
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output valve, with the loud-speaker 
in its anode circuit. Should stronger 


signals be desired, it would seem- 


preferable ‘to increase the input 


voltage when necessary by making 


use of high-frequency amplification, 
rather than by adding a third L.F. 
valve. Moreover, it must be remem- 
bered that leaky grid rectification and 
transformér coupling will give greater 
amplification of weak signals. 
Referring again to the diagram, we 
will imagine that the third L.F. am- 
plifier (V,) is connected up as shown. 
Allowing an amplification of 5 from 


the preceding stage, we get a voltage 


DISSECTED DIAGRAMS. 
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of roo on the grid circuit; this can 


only be handled by a valve of the 
L.S.sa type. with 50 volts bias and 
several hundred volts on the plate. 
Comparatively few amateurs are will- 
ing to make arrangements for. the 
supply of current to sucha valve. 

Finally; it should be. pointed out 
that an addition to the number of low- 
frequency amplifying valves increases 
the risk of trouble- from. oscillation 
or howling. Even if this is not actu- | 
ally evident, a multi-valve’ amplifier | 
may ‘give rise to a particularly un- 
pleasant form of distortion when it is 
on the verge of oscillation. 


The present series of diagrams is intended to show simple methods of locating faults in typical — 


wireless receivers. 


small dry battery should be used-as an indicating device. 


Failing a sensitive galvanometer, it is suggested that a pair of telephones with a 
These tests will show not only actual . 


faults, but will reveal the small leakages which are so often responsible for poor reception and flat 


tuning. 


- GB. + +tH.T= 
(0) 


meas 


ne REC 


The primary and secondary windings of 
the first L.F. 
respectively, between a and a, and 6 and 
b; insulation between the winding at c 
and c. The insulation of the grid circuit 
as a whole is shown between d and d 
(with bias battery connection removed). 


transformer are tested, 


The complete anode circult of the first 
valve is tested between a anda. Sections 
of the wiring, including the transformer 
primary, may be tested across the points 
marked a and a', œ and a a? and a’. 
Continuity of the secondary is indicated 
between 6 and 6. i 


Balleries should be disconnected before testing. 


The anode circuit of the second valve is 


tested between a and a with output ter- 
minals short-circuited. 
of the large by-pass condenser should be 
high, or there will be a continuous wast- . 
age of H.T. battery current ; this is tested 


The insulation 


between 6 and 6. 


A 24 


oe 


VUA. R eY 2thn 2927. 


Àn Inexpensive 


HE unconventional appearance of the Cosmos 3- 
valve set is the first feature to excite comment 
- during a preliminary examination. The designer 
scut adrift from the prevailing fashion of the American 
abinet with ebonite front panel, and produced a compact 
instrument in the form of a railway waiting-room sandwich 
con giner. A more detailed examination will reveal that 
there are many advantages to justify this form of construc- 
tion. Considerable ingenuity in the arrangement of com- 
ponents has reduced the overall dimensions to a diameter, 
a the base, of roin., and a height of gin.—surely a record 
for a three-valve set. Further, the robust construction 


and clean exterior ensure that tuning controls will not be 
disturbed nor valves damaged during spring cleaning or 
ther periods of domestic activity. 
are so satisfactory in this respect. 
_ Neither is the general effect spoilt by an untidy arrange- 
A neat multiple cable con- 
and grid bias 


Few modern receivers 


pirat of batteries and leads. 
nects jthe receiver with the H.T., L.T., 
‘ba Sy; which are as- 
sE mbled in a crate specially 
£ ed for the purpose. 

at In construction the receiver 
‘is no mere assembly of com- 
‘pone nents, It is obvious that 
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y detail has been care- 4 

full y thought out before the A 
‘set was put into production, | X 
oe bj ) 
do extensive use has been met 
‘made of special mouldings. » i 


one 
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fis at this method of construc- 
tion is justified in practice 
is evident from the low price 
of the finished product. 
Th z re is, however, one disad- 
vantage, namely, that pro- 
gres ive detail improvements 
car only be carried out at 
pact bitive cost where they 
involve the alteration of 
moulds. ‘Thus we find vari- 
ous rudimentary fixtures on 
he present model which sug- 
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“Local and Daventry” 


Front view of receiver with cover removed. 
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Receiver of Unconventional Design. 


gest that, at some period during its evolution, a crystal 
detector was an important feature of the circuit. The 
circuit at present in use follows well-tried principles and 
comprises a reacting valve detector with leaky grid rectifi- 
cation, followed by two low-frequency amplifying stages. 
Resistance-capacity coupling is used throughout, S.P. 
18/G valves being recommended for the first two stages, 
with an S.P.18/R as the output valve. 


Details of Construction. 


The circular moulded base contains the coupling resist- 
ances, condensers, and leaks, and the greater part of the 
wiring of the set. ‘The top of the base plate carries the 
three valve holders, the tuning unit, filament rheostat, 
filament switch, aerial condenser switch and terminals 
for aerial, earth, and loud-speaker. 

All tuning controls are mounted on a separate platform 
raised from the base on metal rods, some of which also 
serve to carry the reaction coil connections to the interior 
of the set. The large central 
dial operates the tuning con- 
denser, which is of the oil- 
immersed solid dielectric 
type, and is consequently 
rather more stiff to turn than 
tħe usual air-dielectric con- 
denser. The control at the 
right-hand side is a vernier 
condenser for fine tuning, 
and the corresponding knob 
on the left is for reaction 
control. 

Separate tuning units are 
used for Daventry and for 
the 300-500 metre waveband. 
The design of these units is 
particularly neat, and the 
change-over from one wave- 
length range to the other is 
only a matter of seconds. 
The rectangular moulded 
*” base of the unit slides. into 

position between guides in 
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Broadcast Receivers.— 
the moulded base plate of the set and is held automatically 


by two contact springs at one end and by a slotted spring 


in the recessed base. Connection with the reaction coil is 
made through two spring clips at each end of an ebonite 
cross-piece mounted on the reaction control spindle.. This 
spindle is capable of vertical as well as rotary movement, 
and is pulled up to release the reaction contacts before 
removing the tuning unit. In' practice this device works 


very well indeed, sue if the reaction connections are re- _ 
l accidentally | 


versed 
when replacing a coil 
the fact is immedi- 


reaction pointer, 
which does not then 
fall on the scale but 


Zee. direction. 


Coil units showing 
reaction control 
and method of fix- 
ing to receiver base. 


A series condenser is included in the aerial circuit, and 
‘may be short-circuited by a screw-down type switch on the 
base. A similar switch is used to complete the filament 
circuit, and provides a firm contact of low electrical resist- 
ance—a most important point when using 2-volt valves. 


Lucid Instructions. 


The installation of the receiver can be carried out with- 
out any special wireless knowledge, for an informative 


instruction book, illustrated with line drawings, is sent 


out with each set. Adequate attention is given to the 
question of oscillation, and instructions for care and main- 
tenance are also supplied on a separate card. 

Before testing on broadcasting a series of routine tests 
were applied for current consumption, wavelength range, 
and overall amplification. 


Wavelength ranges on a tooft. aerial were as follow : = 


Short Wave Unit. 
(No. 955703) 
260-490 metres 1,400-2,550 metres 
360-540 metres _ 1,750-2,800 metres 

These are in good agreement with the ranges specified 
by the makers, having “regard to the allowance Bee ssaly 

for differences in aerial constants. 

. The current consumption of the set is high. The fila- 
ments take a total current of 0.9 amp. fron a 2-volt 


Aerial Switch. 


Up i 


Down 


Long Wave Unit. 
(No. 955706) 
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‘abnormal anode current. 


ately indicated by the. 


points in the opposite ` 


.-=g volts, 
would: be 6.5 mA., which is 
volts 
doubt that a tapped 9-volt 


`. met the case. 
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accumulator cell, and a service of only 30 hours,” or 
approximately one week, may be expected on a single 
charge of the 30 ampere-hour capacity cel recommended 
by the makers. Incidentally, the dimensions of the 
battery crate preclude the use of a larger cell. 7 


™~ 


Grid Bias Valves è 


“ The total anode current is 15 milliamperes, which is 
too heavy a discharge for the small-type cells in the H.T. 
battery. It is not difficult to ascribe a cause for this 
A further test showed that -the 
output valve (S.P.18/R type) accounted for 12 mA., 
Jeaving only 3 mA. for the detector and first L.F. ampli- 
fier. Now the H.T. voltage on the last valve is 132 
volts, and the maker’s own curves for the $.P.18/R valve - 


show that a negative grid bias of at least 9 volts is re- 


quired to correspond with this anode potential, even 
allowing for the fact that grid current does not start 
until the grid potential is raised to +2 volts. Yet a. 
grid bias battery of only 44 volts is supplied with the 
set—just half the required value—and this fact alone 
satisfactorily accounts for the anode current measured. 
With the correct grid bias of 
the anode current 


quite a reasonable figure for a 
valve of this type. 

There is just one nesses: 
excuse for the choice of such 
a low value of grid bias, 

namely, that in course of time 
the voltage of. the H.T. bat- 
tery will fall and that —9 
would then introduce . 
distortion. Under present con- 
ditions the fall of H.T. volt- 
age is likely to be extremely 
rapid, and there can. be no 


grid battery and an additional . 
paragraph in the instruction 
book regarding progressive 
adjustment would better have 


Screw-down switch used to 
break filament circuit. A 
similar switch short-cir— 


the series aerial : 
condenser. - - 


cuits 


In our opinion the quality of ‘reproduction is very 
pleasing and will more than satisfy average requirements. 
This fact will no doubt carry weight with musical people 
to whom faithful reproduction is more vital than exces- 
sive volume. Adequate loud-speaker volume can be relied 
upon within a radius of 15 miles of a main station and 
50 miles of. Daventry when making’ use of a standard 
outdoor aerial. 

At 48 5s. 6d. (including royalty) the Cosios s-valve 
set represents good’ value and can be relied on to give 
satisfactory service if a tapped 9-volt grid battery is sub- 
stituted for the standard grid battery. 

Necessary accessories add another. £6 1os. to the cost, 
while the moulded dustproof cover involves an additional 
expenditure of ros. 6d. The receiver is manufactured at 
the Trafford Park Works of the Metropolitan-Vickers 
Electrical Co., Ltd., and is distributed by Metro-Vick 
Supplies, Ltd., 145, Charing Cross Road, London, 
W.C.2. | ` | 
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= UP-TO-DATE MANCHURIA. 

` Manchuria is making a bid for a place 
in the world’s ether by the erection of a 
ligh-power wireless station at Mukden, 
plans for which are being considered by 
he Mukden Government. 


©0000’ 


BROADCAST LICENCES IN GERMANY. 
Germany is still a long way behind 
Britain in the “number of receiving 
licences issued. During December 39,442 
lew licences were issued to German 
isteners, bringing the total to 1,376,564. 
n this country there are more than two 
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NO WIRELESS “ON APPRO.” 
en Rupert Garnham, of Willesden, 
d that he omitted to take out a 
ying licence because his wireless 
ception was “far from satisfactory,” 
he Willesden magistrate stated that the 
Government made no provision for wire- 
less on approval. The defendant was 
inec 20s. 
‘ ooo°o 


WIRELESS ABBREVIATIONS IN THE 
ar. NAVY. 

_ New abbreviations see the light of day 
in the latest edition of “ The King’s 


. 


Regulations and Admiralty Instructions 


for the Government of H.M. Naval Ser- 
vice” now being issued to the Fleet. 
The last edition appeared about twenty 
years ago. New abbreviations include 
“D/E” for wireless telegraphy direction 
finding and “R/T” far wireless tele- 
phony. There seems to be a loophole for 
confusion between the latter and ‘‘ R.T.,’’ 


Which denotes range-taker. | 


á 0000 7 
N W TRANSATLANTIC TELEPHONY 
5 _ STATION. 


Work is proceeding slowly but surely 
on the erection of a new Post Office 
Teceiving station at Kemback, a small 
fillage in Fifeshire. This station will 
Ultimately form the main receiver for 
transatlantic telephony. An official of 
he G.P.O. informs us that the present 
ceiving station at Wroughton, near 
Swindon, will not be dispensed with, but 
ill act as a stand-by for use during 
reakdowns or OM occasions when atmo- 
spheric conditions prevent favourable 
Tec a on at Kemback. 
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Events of the Week in Brief Review. 


THE * PARTICULAR PERSON.’ 


The Post Office allows a rebate when a 
caller on the Transatlantic telephony ser- 
vice cannot speak to a *“ particular 
person.” If this privilege were extended 
to the line service the Post Office would 
lose heavily. ‘' Particular °” people gave 
up ‘phoning years ago. 


ooo0o°o 


EXTENDING THE TRANSATLANTIC 
TELEPHONY SERVICE, 

The official transatlantic telephony ser- 
vice continues to gain in popularity. At 
1.30 p.m. on Saturday last the service 
was extended in England to include the 
area within a radius of about 110 miles 
from London, including the towns. of 
Bournemouth, Bristol, Gloucester, Wor- 
cester, Birmingham, Nottingham, Grant- 
ham and Boston (Lincs). Simultaneously 
the service was extended in America to 
include the States of Maine, New Hamp- 
shire, Massachusetts, Vermont, Rhode 
Island and Connecticut. 

A “ Report charge’’ of £2 has been 
instituted, and is payable instead of the 
ordinary charge when a “particular 
person ° call cannot be effected. 
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BEAM TESTS WITH AUSTRALIA. 

All last week the Post Office was en 
gaged in conducting official tests with 
the new Marconi beam stations at Grims- 
by and Skegness for communication with 
Australia. Up to the moment of going 
to press we have been unable to elicit 
from the Post Office any information re- 
garding the success of the tests, but 
messages from Sydney indicate that the 
stations are working satisfactorily du- 
plex, the average speed being between 
150 and 200 words per minute for seven 
hours. The official speed requirement 
was 100 words per minute each way over 
a period of seven hours, so it can be 
seen that the new stations are acquitting 
themselves well, 

In Australia it is being found that the 
best period for reception from England 
is still in the morning, but it is hoped 
that experiments now being conducted 
will improve conditions at other times 
of the day. 

oooc°o 
OSCILLATING LAMPS. 

An unlooked-for form of wireless inter- 
ference was mentioned by Mr. E. H. 
{obinson in his talk on ‘‘ Short Wave 


WIRELESS ON AUSTRIAN TRAINS. 
Austrian Federal Railways can now enjoy broadcast concerts while travelling. A 
small fee is charged for admission to the ‘* Radiowagen.’’ The above photograph, 
showing members of the railway staff, was taken on the occasion of the inaugural run. 


Passengers on the express trains of the 
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Transmitter and Receiver Design ” at the 
informal meeting of the Radio Society of 
Great Britain and the Transmitter and 
Relay Section on January 14th. The 


speaker observed that short wave inter- ` 
ference was frequently caused by ordi- . 


nary electric lamps. He pointed out that 
vacuum lamps are capable of setting up 
oscillations on wavelengths of. the: order 
of 4.5 to 5 metres and recommended the 


use of gas-filled lamps when experiments - 
are being conducted on ultra-short wave- - 


lengths. \ 
0000 
COMMERCIALISING PICTURE 
TRANSMISSION. ` 


An interesting company was registered 
on January 13th with the name ‘‘ Wire- 
less Pictures, Ltd.” The objects of the 
company are to acquire any patents for 
inventions relating to television and what 
is known as ‘‘ photo telegraphy,” and the 
electrical transmission and reception by 
wire or wireless of signals, drawings, 
etc. The nominal capital is £100 in £1 
shares, and the subscribers are J. M. 
Sharp and F. R. Sprinz, both of 75-77, 
Shaftesbury Avenue, W. 


0000 
WAVES OF ONE METRE. 

A course of six lectures on ‘‘ Short 
Electric Waves ” will be given by Mr. 
J. H. Morell, M.A., on Mondays, at 
6 p.m., commencing February 7th at the 
East London College, Mile End Road, 
E.1. The lectures will deal with the ex- 
perimental treatment of short waves from 
200 metres down to 1 metre, with demon- 
strations. At the first lecture the chair 
will be taken by Admiral of the Fleet Sir 
Henry Jackson, G.C.B., K.C.V.O., 
F.R.S. ` 

The fee for the course is 10s. 6d., but 
students of the Engineering Faculties of 
the Colleges and Institutions of the Uni- 
versity of London can obtain free admis- 
sion tickets on application to the Regis- 
trar of the College, Mile End Road, E.1. 


0000 

AUSTRIAN PICTURE TRANSMISSION. 

Tests which are to be undertaken by 
the Austrian Marconi Company (Radio 
Austria) jointly with the Telefunken 
Gesellschaft of Germany, and which it is 
hoped will lead to the establishment of a 
public service for the exchange of news 
and pictures by photographic wireless 
telegraphy will be in connection with the 
Karolus-‘Telefunken-Siemens system, says 
a Vienna correspondent of Z'he Times. 


Tests made last year yielded good results, 


but these were only one-way tests, and 
were therefore inconclusive. 
now contemplated will be made over the 
widest range of atmospheric conditions, 
taking in both the spring and the autumn 
equinoctial periods. 
o0o000 
THE EDITOR'S MAIL. 

Mr. A. L. Basham asks us to draw 
attention to an error in the spelling of 
his name in the correspondence columns 
of the January 19th issue. 


ooan 
OBSOLETE COMMUNICATION LAWS. 
In view of the extraordinary develop- 
ments in international communications 
during the past few years, particularly in 


The tests | 
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A WIRELESS OUTPOST IN SYRIA. 

The 600 ft. mast of FFD, the civil radio 

station afew miles south of Beyrouth. It 

is a spark station operating on 600 and 
00 metres. 
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FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 26th, : 


Radio Society of Great Britain.—Ordinary 
meeting. At 6 pm. (Tca at 5.30.) At 
the Institution of Electrical Engineers, 
Savoy Place, W.C.2. Presidential address 
by Sir H. C. L. Holden, K.C.B., F.R.S., 
M.LE.E. S f : 

Edinburgh and District Radio Soctety. At 
8 pm. At 117, George Street. Lec- 
ture: ‘‘ Transformers," by Mr. Garside, 
of Messrs. Ferranti, Ltd. 

Muswell Hill and District Radio Society. : 
At 8 p.m. At Tollington School, Tether- : 
down, N.10. Lantern Lecture: “The : 
Manufacture and Maintenance of Dry Bat- : 
teries,” by Mr. E. Atkins, of Messrs. : 
Siemens Bros., Ltd. : 

Barnsley and District Wircless Association. 
At 8 pm. At 22, Market Street. Illus- 
trated Lecture: “ Astronomy,” by Mr. J. 
Fletcher. 

Tottenham Wireless Society. At 8 pm. At 
10, Bruce Grove, Tottenham, N.17. Lec- 
ture by Radio, by Mr. F. Dyer (G 6HY). 


THURSDAY, JANUARY 77th. 


Stretford and District Radio Society, At : 
Stretford Town Hall. Lecture: ‘ Efficient 
L.F. Transformer Amplification,” by 
Messrs. Ferranti, Ltd. A 

North London Erperimental Radio Society. = 
Informal meeting at 1, Buckingham. : 
Avenue, Whetstone, N.20. Demonstra- : 
tion: “ An Experimental Transmitter,” by - 
the Hon. Secretary. 


FRIDAY, JANUARY 2th. ; 


‘Leeds Radio Society. At 8 p.m. At Collin- 
son's Café, Wellington Street. Lecture by 
Mr. A. J.-M. Bever, British Radio Re- 
search Soctety. ' 

Shefficld and District Wireless Society. At 
the Department of Applied Sc®nce, St. 
George's Square. Lecture: “The Tanta- 
lum Rectifier,” by Mr. D. W. Skinner. 

Bristol and District Radio Society. At 7.30 
p.m. In the Physics Laboratory, Bristol 
University. Practical Demonatration of 
Constructional Work, by Mr. A. E. 
Pendock. 


MONDAY, JANUARY 3ist. 


Croydon Wireless and Physical Society. At 
8 pm. At 128a, George Street. Lecture: 
“ Recent Developments in American 
Radio Apporatus,"” by Mr. G. Warner 
Parr. 

Hackney and District Radio Society.—Lee- 
ture: “ Valve Curves,” by Mr.. Phillips. 
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regard to cable and wireless transmission, . 
the London Chamber of Commerce has 
decided that the time has arrived when 
the constitution and rules of procedure of 
the -International Telegraph Conference ` 
should be remodelled in accordance with 
modern practice. A strenuous campaign 
is to be opened to introduce reforms. 
Complaint is made that Great Britain 


- has only one vote in the Conference and is 


placed on an equality with Albania, 
Lebanon, Luxembourg, Morocco, Ecua 
dor, and Senegal! | : i 
, . 0009 \ 
THE WIRELESS WHALER. 

A number of Antarctic whalers have 
been fitted this season with Marconi wire- 
less telephone apparatus which has en- 
abled them to adopt tactics in finding 
and killing whales which would be im- 
possible without this means: of inter- 
communication. ae 

If one of the vessels so equipped sights 
a number of whales, perhaps after two 
or three weeks’ searching,.1t can immedi- 
ately inform the other ships in the‘ same 
fleet by telephone and all can make for 
the best spot for hunting. 

The Marconi $-kw. telephone sets fitted 
to all the ships of the Southern Whaling 
and Sealing Company, Ltd.,.and to other 
whaling fleets, have been specially de- 
signed for this class of work. Their 
operation has been reduced to such a 
simple proposition that they. may be 
worked by a harpoon-gunner in full kit. 
Reception is ‘by loud-speaker, so that 
there is no need to remove head coverings 


in order to use the telephone. ~ 
o0o00 


R.S.G.B. DIARY AND LOG BOOK. 
With reference to the paragraph headed | 
‘International List of Call-signs’’ on 
page 70 of our issue of January 19th, 
we understand that the R.S.G.B. Diary 
and Log Book can be obtained from the 
Publishers, Messrs. Printing-Craft, Ltd., 
34, Red Lion Square, Holborn, W.C.1, 
or through any newsagent. Members of 
the R.S.G.B. can obtain copies upon 
application to the Hon. Sec. at 53, Vic- 
toria Street, S.W.1, on forwarding 6d. 
to defray postage. : 


BOOKS RECEIVED. . 


A Portable Radto Direction-finder for 
90 to 7,700 kilocycles, by F..W. Dunmore. 
—Describing an ipstrument of -the rota- 
ting-coil type with only two controls 
(balancing and tuning), designed for oper- 
ating on wavelengths of 39 to 3,500 metres. 
No, 536 of the Scientific Papers of the 
Bureau of Standards. Pp. 22, with 13 
illustrations and diagrams. Published by 
the Bureau of Standards, Washington, 
D.C., U.S.A., price 10 cents. 

Aide-Mémoire du Radio-club de France, 
by A. Givelet.—Containing - notes and 
memoranda on various components, dia- 
grams’ of standard receiving and. trans- 
mitting circuits, useful tables and data, 
the Morse code and international abbre- 
viations, and a glossary of technical 
terms in French, German, English, Italian 
and Spanish. Pp. 190, with numerous 
illustrations and diagrams. Published by 
G. Budy et Fils, Paris. 
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YHE panel is made from fin. aluminium sheet, 
J and the reason that the writer uses this material 
= jn preference to ebonite may briefly be given as 
follows :— First, since the main duty of a panel is to 
Support components, and not to insulate them, the 
material used should be strong and one which does not 
bend or Warp as time goes on; secondly, in order to 
_ ciminate all hand affects. it is as well to have an earthed 
b etal screen behind tuning condensers and reaction con- 
trols which is automatically given by the aluminium ; 
and, thirdly, an aluminium panel fin. thick is stronger 
| Pe lan a din. ebonite panel and is very much cheaper. 
_ Against these advantages must be set the one dis- 
= advantage that in certain cases the aluminium panel has 
PY to be bushed. In this case an alternative arrangement is 
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Details of the Construction and Operation. 


BARPO CASTELLAIN; B:Sce.; A.C.G.I., 
(Continued from page 66 of previous issue.) 
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to cut large clearance holes in the aluminium and to 
use a strip of ebonite fixed to the back of the panel 
on which to mount the components which require insulat- 
ing, so that the ebonite deals with the insulating and 
the aluminium deals with the support of the components. 


Finishing the Panel. 


In the Wide Range set the panel has the additional 
advantage of forming the common L.T. negative ‘‘ bus- 
bar,” and thus considerably simplifies and shortens the 
wiring. The panel should be bought cut to the size 
shown in Fig. 5, and the various holes marked out and 
drilled. ‘The finish given to the panel depends on the 
tastes of the constructor; the panel may be rubbed 
horizontally all over with very fine emery-paper, or it may 
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Wide Range Broadcast Set.— _ | 
be polished (which takes quite a long time), or it may 
be finished as shown in the photographs in last week’s 
issue. 


Fig. 6.--Details of the terminal strips. .A=7/16in. diameter ; 
B=7/32in. diameter; C=1/8 in. diameter countersunk for No. 4 
a _.  , Wood screws. — 
This latter finish is very easy to do, and, in the 
writer’s opinion, gives a very pleasing effect. It is done 


with the aid of a piece of very fine emery-paper, placed | . 
over the ball of the thumb and given a half-turn twist — 
Very light pressure should be used, and. ` 


on the panel. 
it is advised that experiments first be tried on the back 
-of the panel. The slightly irregular effect resulting 
from this hand finish gives a more pleasing result than 
the absolutely regular engine-turned finish, and, of 
course, is infinitely cheaper. When the whole panel 
has been satisfactorily decorated it should at once be 
lacquered with colourless lacquer, which will preserve 
‘the finish indefinitely. 
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The two screens which enclose the tuning compart- 
ment. should be made of about 24 gauge aluminium sheet 
cut to the dimensions shown in Fig. 7. Do not forget 
that one screen has a right-hand- and one a left-hand 

turnover, as shown in Fig. 8.. The 
dimensions of the ebonite terminal 
strips are given in Fig. 6, and the 
arrangement of terminals and the 
switch may be found from Fig. to.» 

The. panel should-be' fixed to the 
baseboard by means of the aluminium 
brackets, the terminal strips screwed on, 
and the various components (except C, 
and  L,, La, L}, which are not ‘yet 


. Fig. 7.—A sketch of one of the screens, showing the dimensions, 
and also the method of strengthening by folding over the edges. . 


ready) arranged as shown in Fig. 8, and screwed down. 
The valve holders V, and V, are mounted on $in. blocks 
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Fig. 8.—Showing dimensions of the baseboard and layout of the apparatus The letters such as C,, La, Ya braced against the various 


components correspond to those on the circult diagram Fig. 1 (in last week’s issue) and to those on 
The letter P beside each valve holder indicates the plate terminal. 


e wiring diagram Fig. 10, 
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of wood: to keep the H.F. wiring clear of the baseboard, 
but the holders of V, and V, may be screwed down direct. 
In Figs: 8 and 10, between "Z and Y will be seen a little 
strip of ebonite, eile three pairs of soldering tags 
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i - cover of last week’s issue shows the size of rejector used for 2LO. 


which are used to position the flexible ends of the grid 
bias leads from V,, Vy, and V,. 


‘The Short—wave Coil. 


As will be : seen from Fig. 8 the three coils L,, L,, 
and L, are all wound on the same former, which is a 
3i. diameter Becol former, 6in. long. The ribs on 
the former should preferably be grooved with 18 turns per 
inch on- which to wind the 
wire, The grid coil L, con- 
sists of 56 to 6o turns of 24 
S.W.G., single silk-covered ; 
the. aerial coil is wound 
over this on ebonite spacing © 
strips in the manner often 
described in The Wireless 
World, and consists of 14 
tums of 38 S.W.G. tapped 
at the fifth turn. The re- 
Jector coil- is- wound with 
24 S.W.G. single silk wire, 
and consists of 23 turns for 
the lower (2L0) end of the 
broadcast band or 38 to 40 
turns for the upper (siT) 
end. 

, Litz wire is not necessary, 
but it might be of some ad- 
vantage for positions within 
a mile from the local station. 
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The way in which the Becol former is mounted on the 
two ebonite legs may be gathered from the sectional 
sketch, Fig. 9, which also shows the mounting for- the 
rejector condenser C,. When all the components have 
been screwed down to the baseboard, the two screens 
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may be fitted. The holes drilled in the panel for the 
screen-fixing screws are placed symmetrically, so that, 
since the two-valve compartments are not of the same 
size, the fixing holes will not come in the same position 
in the turnover part of the two screens. For this reason 


the fitting of the screens should be delayed until all the 
components are in position on the baseboard. — 
As may be seen from the wiring diagram, Fig 


4 


g. 10, the 


Fig. 9.—A sketch showing the mounting of the short-wave coils and the rejector . condenser. 
- Although there is no need to bush the panel for the ebonite handle of the reaction condenser Ca, 
it should be done to ‘balance the bush req@tred for the long-short-wave switch. n 5 
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Wide Range Broadcast Set.— 

panel requires bushing for the condenser C, in order not 
fo short-circuit the single-grid bias cell G.B,; but, since 
the bushing has only to stand 14 volts D.C., it may be 
made from sin. fibre sheet cut to form two washers, and 
a strip jin. wide used to line the fixing hole in the 
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class, though all the valves used should be of the same 
filament voltage, since there are no filament resistances 
incorporated in the set. Four-volt valves are to be pre- 
ferred to two-volt, and six-volt to four-, since the A.C. 
resistance of a valve decreases with increase of filament 
voltage, or the amplification factor may be made larger 
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Fig. 10.—The wiring diagram of the set. 

in the latter. 

panel. The other two bushes in the panel may be turned. 

from 1in. ebonite rod, or the alternative arrangement of 
sheet ebonite and clearance holes used. 

Before finally fixing the screens, the various soldering 
tags should be attached, and the two half-inch clearance 
‘holes cut out. The positions of tags and holes may be 
determined from the wiring diagram, Fig. 10, and a 
good view of one of the holes is shown in the photograph 
at the head of this section of the article. 

The wiring should present no difficulty at all with the 
aid of Figs. 1 and tro. a ` 
The Valves, 

As each valve has its own + H.T. terminal, various 
tvpes may be used of the two-volt, four-volt, or six-volt 


—H.T,. +H.T,1 +H.T.2 


The connections shown by dotted lines pass under the baseboard and are run in grooves cut 
The lettering corresponds to Fig. 8 and to the circuit diagram Fig. 1. 


for the same A.C. resistance for valves with larger 
filaments. | 

The valves recommended by the writer by actual test 
in the set are given in the following table :— 


Position. 2-Volt 4-Volt, 6-Volt. 
Vi P.M.1H.F. S.T.21 P.M.3 S.T.41 P.M.5 or 5a S.T.61° 
Va P.M.1L.F. §.T.22 P.N.4 S.T.42 P.M.6 S.T.62 
Vs P.M.2 S.T.22 P.M.3or 4 S.T.42 P.M.6 S.T.62 . 
Vi P.M.2 S.T.23 D.P.254 S.T.43 D.P.256 S.T.63 


It will be seen that V, is a high-amplification valve; 
V., since it is an L.F. amplifier, followed by a trans- 
former, should be a low-resistance and low-amplification 
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. valve for quality purposes. V,, although followed by a 
choke, should preferably be of low resistance for good 


quality, and ‘the. output valve V, should, of course, be — 


of the very low resistance type. 

When the wiring has. been completed and tested for 
accuracy, thé set is ready to try. Using one of the above 
sets of valves, appropriate H.T. values are 80-120 for 
V,; 120 for V,; V, and V,, or, if more H.T. is avail- 
able, up to 160 for V, and V,. Grid bias for V, should 
be 6 to 7% volts, and about 1o} and 18 for V, ‘and Vin 
the actual values, of course, depending on the valv es 
l used. 3 


Operation of the Set. - 


The reaction condenser knob should be turned anti- 
‘clockwise - (decrease reaction) as far as will go, and 
the aerial and earth connected. ` To set the rejector, pull 
out the switch S, on the terminal block, thereby cutting 
out the rejector, and tune in the local station on the main 
tuning condenser ; it is extremely probable that the signals 
from this station will be too much for the set when tunéd, 
_and will be badly distorted ; but never mind this for the 
moment. When the station is correctly tuned, as judged 


_ by the’ noise from the speaker, switch in the rejector 


by means of S,, and turn the rejector condenser (C,) 
slowly until the noise from the loud-speaker diminishes 
and finally ceases. The rejector tuning should be quite 
sharp, and when nearly correctly set may be finally ad- 


justed by exchanging ‘the speaker for a pair of phones _ 


and tuning for minimum sound in the latter. Note.—It 
is advisable to be very careful about these final adjust- 
ments when wearing telephones, or temporary deafness 
may result if the rejector is not properly tuned! ~- 

When the rejector has been correctly adjusted, the 
condenser C, should be left alone, and the rejector put 
in and out of circuit by means of the switch S,. 

The procedure for finding other stations is to rotate 
the knob of the main tuning condenser (with the rejector 


in circuit, of course) and to turn the reaction condenser 


in a clockwise direction very slowly until the set is heard 
to be near the oscillation point. 


About half-an-hour’s experimenting with the set in 


various condenser dial positions will enable the constructor 
to know exactly how far he may go with the reaction so 
as to just not oscillate, and he may be quite confident 
that he cannot cause interference by accidental oscillation 
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on the wavelength of the local station Ww hen he is search- 
ing for other stations. 


Fig. 11.—Showilng an alternative method of connecting the tapped 


choke X in the plate circuit of V}. This method is rather better 
than that shown in Fig. 


For the a waves it will be found that a little less 
reaction is required than for the short waves, especially 
when a good plug-in coil is used, so`that even a hank- 
wound, long-wave coil will work with the form of re- 
action control used, ‘although it is not advised. The coil. 
used for the average aerial should be No. 150, to cover 
from Hilversum to Daventry.and Radio Paris. 

To alter the tone of the set to suit any particular loud- 
speaker or individual taste, various values for the con- 
denser C, (Fig. 1) may be tried. This condenser is of 
the clip-in type for this purpose. “To raise the tone use 
a smaller value, and to lower the tone use a larger value 
for this condenser. 

This set enables practically full use to be made of an 
outside aerial near the local station in order to receive 
other stations, and on test on aerials at distances from 
2LO varying from under two to just over sixty miles has 
fully justified that the design has fulfilled the conditions 
required at the commencement of this article. 

The set was mot designed for indoor aerial work, 


_although in London three or four stations have been'well | 


received on the speaker with a 1oft. aerial, but on an 
outdoor aerial it will give many stations at really good 


_strength—especially after dark. 


~~ 


Indestructible Valves. 

Testimony as to the mechanical strength 
of Osram valves has béen received by 
Messrs, The General Electric Co., Ltd., 
in. a letter from Mr. T. J. Box, of 
Slough. He says: “Recently my wireless 
set was pulled off the shelf on which it 
normally stands and fell 4 ft. to the floor. 
The four battery 
dragged from their terminals, which are 
on a strip at the back of the set; another 
strip taking the aerial and earth wires— 
which was fastened by two screws at the 
end of the set—was torn from its place, 
a low-loss aerial coil former was broken;. 
two soldered connections in the set be- 
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came severed; but two Osram valves, a 


D.E.3 and a D. E:3b, remained intact and 


are still functioning as effectively as 
connections were. - 


ever.” 
0000 


‘Set Construction for the Novice. — 


“Radio for the Million” is the title 
of an interesting quarterly publication, 
the first number of which has just been 


issued by The Mullard Wireless Service- 


! : 
). 


Cd 


Co., Ltd., Mullard House, Denmark St., 
London, W.C.2. The aim of the new 
periodical is to provide those who have 
no technical knowledge of wireless with 


simple details for building broadcast re- 
_ceivers, 


The first number deals with the 
choice of a receiver and gives construc- 
tional details, with blue prints, of the 
“Franklin P. M.,” “Rodney P.M.,” 
“Nelson P.M.” and the “Grenville 
P.M.” Radio terms are simply explained 
and advice is given on the choice of suit- 
able valves. Copies can be obtained ` 
through any radio dealer or direct fror 
the Mullard Wireless Service Coi, Ltd. 
free on application. 
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COIL TAPPING. 
Air-spaced coils wound with copper 


wire of heavy gauge are frequently | ; 


used in receivers designed for the re- 
ception of short-wave stations. 
A simple and effective method of 


picking up contact with the turns of : 


FLEXIBLE 


WASHER 


Contact clip for short-wave coils. 


these coils is shown in the diagram. A 
No. 2BA phosphor-bronze spring 
washer is soldered to the end of a 
flexible: lead, thus forming a clip 
which can be forced on to the winding 
at the required point.—W.C.B. 


0000 


SOLDERING TAGS. 


Double-ended soldering tags are fre- 
quently made use of in constructing 
modern receivers, a typical example 
being the H.F. 
the ¢‘ Everyman’s Four 


29) 


receiver. 


Method of cutting Poupe Sagon soldering 
gs. ` 


These tags can be easily made from 
strip metal by drilling a _ series’ of 
equally spaced holes and then cutting 


the metal obliquely, as shown by the. 


dotted lines in the diagram.: Contact 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
delails, with rough sketches, where neces- : 
sary, of devices of experimental interest 


: for inclusion in this section. A dull 


emilter receiving valve will be des- 
patched to every reader whose idea is 
accepted for publication. 


Letters should be addressed to the Editor, “ Wire- 
less World and Radio Review,” Dorset House, 
Tudor St., London, E.C.4, and marked “Ideas.” 


. 
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‘strips from discharged flash-lamp cells 
may be used for this purpese, or, if 

preferred, strips may be cut from 

ordinary tinned iron.—H. A. P. 
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“EVERYMAN’’ SPACING STRIPS. 


If a knurling tool of suitable type 


is available the ebonite spacing strips 
in the construction of 


strips for 
t Everyman ” transformers. 


Making ebonite spacin 


i EE transformers can be 
quite conveniently made by the 
method indicated in the diagram. 


_ Strips of square section and of suit- 


able length are first cut from ebonite 
sheet. These are then held vertically 
in the vice and cut diagonally with a 
hack saw. Finally the go° edge is ser- 
rated by means of the knurling tool 
as shown. It is possible that less 
pressure will be required if the tool is 
warmed before use:—J. B: T.- 
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SPADE TERMINAL CONNECTIONS. 
The annoyance caused by breakage 
of flex wire connected to spade ter- 
minals of the kind shown in the 
sketch may be overcome by baring the 
wire, twisting and cleaning the 
strands, at C 


bending back as 


Strengthening spade terminal 
connections. ‘ 


and sipping the bare wire by the 


lugs A -and B only. The remaining 
lugs are used to grip the end of the 
insulation covering, and a knot is tied 
and adjusted to. lie over the shank of 
the terminal. By this means the 


electrical joint will be relieved of any 


mechanical strains.—H. E. C. 


ooo0o 


INTERCHANGEABLE ANODE 
RESISTANCES. 


Users of anode resistances of the 


large cartridge type who wish to try- 


higher values, from 0.25 megohm up- 


wards, which are usually of the grid- 


leak pattern, will find that the assist. 


bot SOCKET 


Adaptor for small type anode resistances. 


ance of a single valve socket will 
render the two sizes interchangeable 
if the holder for the larger type is 


- retained.—J. M. T. 
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HE standardisation of 
` panel . sizes would 
save amateurs a great 
‘deal of trouble by obviating — i 
the need for sawing and_ 
filing long edges straight — 
. and square, an operation for 
which many have neither the 
facilities nor the skill. How- 
ever good the. design, a set 
presents a very poor appear- 
ance if the edges of the 
panel are not perfectly true. 
Every endeavour has been 
- made on the part ofthe 
ebonite manufacturers to set 
up a series of useful sizes, . 
and in‘ co-operation with the British Engineering Stan- 
dards Association have drafted a schedule of standard 
panel sizes. 


Home Process 


Standard Panels. 

Criticism cannot be made as to the suitability. for 
general set construction of the rańge selected, which in- 
cludes panels ‘for all the. more popular sets and many 
intermediate sizes, yet until the manufacturers of cabinets 
‘decide to make cabinets only to the specified dimensions, 


the amateur must invariably undertake the task of squar- — 


ing up the panel. Another ‘difficulty is that many ready- 
made cabinets are not exactly correct to dimensions to 
within the necessary limits of 1-64in., while others.are not 
perfectly square, necessitating careful adjustnent: of the 
panel to fit. | 

There is little chance of the adoption of standard 
panels for some time to come, and the need for stan- 
_dardisation would cease to exist if every retailer would 
provide himself with a small power-driven circular saw. 
With the teeth carefully set panels can be cut exactly 
‘square and to size, the edges being true and sharp and 
almost free from saw marks. 

The equipment needed to square up a auc! includes 
a workshop bench preferably fitted with a large vice, a- 


tenon saw, a large medium-cut flat file, a straight edge, 


and some medium grade carborundum cloth. Assuming 
that the piece of ebonite is only slightly oversize, it 
should be clamped with its longest edge. just above the 
jaws of a large parallel-jawed vice. The edge must not 
project high above the jaws. or the panel will vibrate, , 
though this difficulty is perhaps overcome by working 
only from end to end of the panel and at no time across 
the edge. | 


An Improvised Vice. 


If a vice is not available, the panel may be clampéd 
‘to the edge of a bench by means s of two hard wood strips 
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screwed in position with the edge of the panel about gin. 
above the top of, the bench. If these battens do not grip 
sufficiently to prevent the panel from slipping down under 


the pressure of the file, two nails should be driven in 


under the bottom edge. To clamp a panel for sawing a 
similar form of battening may be employed, secured to 
the top instead of the side of the bench and with the 
part to be removed just projecting. | 

With the source of light behind the panel, the straight- 
edge, or steel rule providing it is as long as the panel, 
should be placed along‘the panel pope and slightly tilted 
so as to reveal the hollows. 


Filing ‘Long Edges. 
Large irregularities are removed by cross-filing and 
working down to a line. Final trueing up is effected by 
standing at the right-hand end of the panel, holding the 


file at an angle of about 45° to the panel face and sur- » 


facing the edge with a slow, firm cutting stroke, keeping 
the file perfectly level. For this purpose the panel may 


_ be raised to a convenient height as the filing will not 


cause it to vibrate. The novice may find that a pencil . 
line near to the edge will serve as a guide and. will indi- 
,cate if too much is being cut away 

Attention is next turned to one of the ends. A scratch 
line is set out across the end as near.to the edge as possi- 
ble, using the steel square and a sharp-pointed scriber. If 
the first edge is not true, then this line will be out of 
position, while if working to the cabinet, the square should 
be applied to ascertain whether or. not a true right angle is 
required. As ail dimensions are set out across the panel 
from the true edge, it is advisable to mark this edge with 
a small centre-punch dot near its centre but on the back 
face of the panel. The end ïs trued up by working down 
just to the line, and the square should be used to ensure 
the correctness of the right angle at the corner as well as 
to check that the edge is square to the faces., 


L 
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on both ends and standing perfectly vertical. 
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smears to the touch even if rubbed dry. 


It is the opposite end of the panel that is next finished | 


to the exact length, the width being adjusted last. 
Assuming that the ends are each perfectly square to the 
first long edge, then the width line as measured across 
the panel from the two ends should be found to be exactly 
square. | 

-~ To clean up the edges a piece of carborundum cloth 
should be secured flat on the bench and the panel drawn 
backwards and forwards along it with an even pressure 
A slight 
extra pressure at either end will. result in more ebonite 
being cut away, sufficient to correct for any small dis- 
crepancies in the size or squareness of the cabinet. Care 
should be taken to keep the edges and corners perfectly 
sharp, for herein is the difference between the work of 
the beginner and skilled- instrument maker, a distinction 
which is readily observed. 


Setting Out on the Front of the Panel. 


As to locating the holes for the components, it has 
often been said that one should work on the back of the 
panel, making long intersecting scratch lines; some 


. amateurs even go to the trouble of gumming a sheet of 


paper to the back of the panel and using pencil and com- 
passes. If this were the correct method, then the draw- 
ings given in the pages of this journal are not shown in 
their most helpful form, for they will require reversing 
in applying the dimensions to the panel. There is no 
need for long scratch lines. Intersecting cross lines 
should be less than in. in length and drilled away, re- 
moved by countersunking, or covered by dials, clamping 
rings, etc. 

Setting out on the front of the panel is preferable, as 
the relative positions of the components and the appear- 
ance of the layout can be better considered ; fractures 
around holes, should they occur in drilling, will be at the 
back, while slight errors in location and which the eye 


would readily detect cannot arise as a result of not drill- 


ing through at exact right angles to the face. 
| Applying a Matt Finish. : 
As to finishing the faces of a panel, the erroneous idea 
that the best method is to use emery paper and oil is at 
last losing favour. Such a process is good enough for 
small jobs, such as ebonite brackets and fittings cut from 
the solid with limited surface areas, but for the entire 


face of the panel it must be admitted that the effect is. 


not very pleasing, particularly as the poor finish is con- 
trasted with the polished or sand blast knobs and dials 
carried by the panel. An oiled finish is not durable and 
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If oil must_be 
used, then. all traces-should be washed away with turpen- 
tine, which will dry off and leave the ebonite clean. 
Fine emery and other powders can be used to produce a 
matt surface, and carefully worked with a circular motion | 
will give a satisfactory result. 

The best surface finish which the amateur can apply is — 
probably a scratch line effect by rubbing with a medium 
grade carborundum cloth with a movement parallel to the - 
longer sides. A little thin oil may be used for the pur- 
pose of holding the carborundum powder, but this again 
necessitates washing off with turpentine. The carborun- 
dum cloth should be wrapped round the face of a block 
of wood. 

The best practice is to purchase the sheet gbon with 
a finished surface, such as a good uniform matt free from 
scratches or with a high polish resembling a buffed finish. 
Care is needed when clamping in the vice to avoid mark- 
ing the surface, particularly if there is a chance of the 
panel slipping in the jaws. A sheet of strong paper- 
wrapped round the panel will usually prevent accidental 
scratching. Sheet ebonite and other insulating materials 
are available with one face bearing a figured or ‘‘ engine- 
turned ’’ design. These surfaces not only have a good 
appearance appealing to certain tastes, but are more 
durable and do not readily show discoloration or dust. 


Metal Panels. 


Ebonite was undoubtedly primarily adopted for panels 
owing to its insulating properties. Good insulation be- 
tween the few components carried by the panel is now 
rarely required, yet the continued use of ebonite’ is 
accounted for by the ease with which it is cut and drilled 
and its absence of grain, such as would give rise to a 
tendency to split in one particular direction. i 

Metal panels have long been in use for general instru- 
ment construction, and amateurs are taking an. interest in 
the possibilities of using aluminium. MHard-rolled alu- 
minium sheet,- jin. in thickness, is comparatively easy 
to work, though finishing is a little difficult. Small 
circles on an aluminium surface look well when reflecting 
light, and are produced by giving one complete rotation 
to a piece of fine emery paper under the thumb. The 
positions for the circles should be carefully set out by 
ruling the panel with pencil line into 2in. squares. Two 
coats of transparent hot lacquer should be applied to 
protect the surface from corrosion. Panels can similarly 
be prepared from 3-32in. hard brass sheet and finished 
in a like manner to aluminium, buffed, and lacquered, 
or even nickel or antique silver pl: ted. . 
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TABLE OF RECOMMENDED PANEL SIZES*. 


6” x 6” ) 2° 8” x 10” | 10’ x 12” 1 Thickness T 
6" x 8" Thickness i,” 8” x 12” y Thickness 4” 127x12” j ee oe B 
6” x 9” J 8” x 16” 1}’ x 36” } Thickness 4” ? 
7” x10" 9x12” 247x36” J (for terminal strips) : 
7X 12” = 9x 15” : 
vx ia? Thickness {” i Aa z Thickness }” : 
717x21” 9” x 30” : 
7’ x 24” 9” x 36” 
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* British Engineering Standards Association. 


Specification No. 234. 
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FILAMENTLESS VALVES FOR A.C. SUPPLY. 


The Introduction of an 


HERE. are several forms of .battery eliminator 
which can be considered satisfactory for supplying 
anode current directly from alternating current 
mains. Of the batteries required for operating a receiv- 
ing set, it is the H.T. battery which is in general the 
least satisfactory. It must be capable of giving a liberal 
current output at a high voltage, requires constant atten- 
tion if of the secondary battery type, and is easily 
damaged by accidental short circuit. Although giving 
less trouble, the filament heating battery is costly to run, 
is messy, and a spare charged battery must always be in 
readiness. 


The new K.L.I. valve of the Marconi 
and Osram ‘series. Instead of a 
. `- heated filament, the cathode is in the 
l form of a coated cylinder, which -is 
heated from the interior. 


y 


Many endeavours. have been made to devise methods for 


filament heating directly from the public supply,:and in 


the case of direct current mains, the valve filaments can 
be heated -through a current-limiting resistance. Where 
several valves are used the filaments are series connected 
and precautions taken with regard to the correct adjust- 
ment of grid potential. | | 


A.C. Heated Filaments. 
With alternating current a satisfactory solution is more 
difficult. Many amateurs. provide for filament heating 
with alternating current stepped down through a trans- 
former, but although this arrangement can perhaps be 
tolerated in the case of a single L.F. stage, it is un- 


doubtedly quite unsuited to the heating of the filaments of © 
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by din. in diameter. 


Indirectly Heated Cathode to Eliminate the 
Filament Battery. 


high frequency and detecting valves. A better method 
is perhaps to make use of a thermionic rectifier and use 
valves in. the receiving set requiring a filament current of 
less than 100 mA. Another, arrangement, and one in 
which A.C. hum is absent, consists of an ‘‘ arc’’ recti- 
fier with an accumulator floating across its output to keep 
the voltage constant. 


A.C. VALVE TYPE K.L.1 


AMPLIFICATION FACTOR 7 . 
IMPEDANOE 5.300 OHMS 
MUTUAL CONDUCTANCE 

' 1-33 mA PER VOLT 
HEATER VOLTS 35 
HEATER CURRENT 2:0 AMP - 
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The grid volts anode current characteristic show the K.L.1. to be 
a good general purpose valve or with 100 volts on the plate it is 
Suitable as @ moderate power amptifier. 
With the object of running the valves directly from an 
A.C. supply, a valve was devised some time ‘ago in’ the 
United States in which a heater operated from the mains 


, raised the temperature of a cathode which emitted 


electrons in the same way as a heated filament. This 


‘valve has not attained a wide popularity. 


’ The Indirectly Heated Cathode. . 

Similar in general principle, yet of very different con- 
struction, is the new K.L.1 valve, which has just been 
added to both the Osram and Marconi series. It is pro- 
vided with an indirectly heated cathode, the heater unit 
being enclosed in a nickel cylinder some rjin. in length 
This cylinder is sealed at the top 
and extends over the heater, covering the’ supporting 
wires, apparently for the purpose of avoiding any emis- 
sion taking place directly from the red-hot interior of the 


“unit. 


Two narrow metal strips appear to lie along the cylin- 
der on opposite sides, and the surface is covered with a 
thin white deposit. A spiral grid surrounds the cathode 
at a distance of about yyin., and with a spacing of just 
under yin. is the usual cylindrical anode. The general 
method of supporting the electrodes is unusual, being 
inclined at about 45° from the perpendicular, so as to 
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Filamentless Valves for A.C. Supply.— 
avoid heat. being directed towards the ‘‘ pinch.” Two 
. fins project from the anode, probably for the purpose of 
facilitating cooling by radiation. A small disc attached 
to one. of the plate supports is used to carry the 
‘ getter,” which is ignited in the process of exhaustion 
and throws a mirror only over a small part of the globe. 
The electrodes take their support entirely from ‘the foot 
tube, so that passing out at the base are the grid and 
anode leads, which connect to the usual pins, the heater 
leads, which are joined to the pins customarily used for 
filament heating, whilst the cathode is connected to the 
metal cap which carries a screw terminal. The cathode 
is, of course, not in electrical connection with the heater. 
Attention might be drawn to the need for spreading out 
the wiring of the receiver to avoid induction from the 


tt 


A.C. carrying leads owing to the fact that the valve is. 


fitted with the standard type of socket. In fact, one of 
the heater leads carrying a comparatively heavy alternat- 
ing current is brought through the glass pinch of the 
valve alongside the grid lead, and the introduction of a 
slight A.C. hum may probably arise owing to the close- 
ness of these leads. 


Good General Purpose Valve. 


The valve possesses the characteristics of a moderate 
power amplifier, although it is suited also for use in a 
high-frequency amplifier or as a detector using grid recti- 
fication. The amplification factor in relation to the 
A.C. resistance is unusually high, due to the exceptional 
“filament ’’ properties of the glowing heater. The 
average impedance is 5,300 ohms, with an amplification 
factor of 7, giving a mutual conductance of. 1.33 mA. per 
volt. It is interesting to observe that the emission slowly 
builds up after applying the heater current, which is 2.0 
amperes at 3.5 volts, derived from a small step-down 
transformer. At full heater current, five seconds elapse 
before any emission is obtained, it slowly creeping up to 
a maximum after about 15 seconds. After switching 
off, moreover, the emission continues for a few seconds. 
Some difficulty arose during the process of testing the 
valve, as it was found that for a constant heater current 
the anode current for given settings of grid and anode 
potentials very slightly increased over a period of half 
an hour. 


Heater Efficiency. 


It will be noted that the heater wattage is 7, as com- 
pared with, in the case of an average 6-volt dull-emitter 
valve, 1 to 1.5. Assuming an overall efficiency of 30 
per cent. for a small battery charging rectifier and an 
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accumulator watt hour efficiency of possibly 60 per cent., 
it will be seen that nearly 8 watts are-consumed from the 
supply mains for operating a dull emitter valve. As com- 
pared with the heater fitted valve, the power. taken from - 
the main is also probably of the order of 8 watts. 

No information can as yet be given as to the life of 
the valve, though there is little doubt se it is at least 
as durable as any other type. 


Modified receiving circuit showing heater and cathode connections. 
A positive bias is applied by means of a cell when using leaky 
grid condenser rectification. 


Tested in a receiver as a low-frequency amplifier in the 
output stage opcrating a loud-speaker, no A.C. hum 
could be discerned during the transmission, though a very 
feeble mains noise could be heard in periods of silence. 
Such a hum is permissible, being less than that normally 
experienced when applying direct current to a set from 
mains. An important feature is that it can be used as 
a detector With inappreciable ripple, and that in bring- 
ing the receiver adjustments to the threshold condition 
of oscillation the mains noise is not accentuated and is 
practically undiscernible. In a stabilised transformer- 
coupled high-frequency stage, weak signals can be tuned 
in without the slightest masking by background noise, 
though listening with telephones, following a single L.F. 
stage, one was aware that the mains were connected to 
the receiver.. In the hands of the aniateur the utility of 
this valve will probably develop, and it is a great advance 
towards the production of receiving sets working entirely 
from alternating current supply mains. 


“ The Radiall Book,” dealing with. the 
“‘Amperite ” filament resistance, and 
giving details of most popular circuits 
now used in America 

E. K. Cole, Ltd., 513, London Road, 
Westcliff-on-Sea. Pamphlet regarding 
the Hkco High Tension Units for obtain- 
ing H.T. from mains. 

Rothermel Radio Cor poration of Great 
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‘“ How to Use Royal-Frost Pan-tab and 
Gem Radio Jacks.” 
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STEREOPHONIC RECEPTION. 


Combined Use of Louds peaker and Phones to Improve Quality of Reproduction. 


By MANFRED VON ARDENNE. 


mitted by wireless is very often compared with 

that of a gramophone. This is rather surprising, 
since the characteristics of the different musical instru- 
ments are, in fact, quite differently reproduced by gramo- 
phone and loud-speaker. In one respect, however, both 
gramophone and loud-speaker differ from the original 
direct reception of sound, and it is this common feature 
of the two that leads to such comparison. 

In the concert hall, sound reaches our ears from prac- 
tically every angle, and the impressions reach our brain 
with a certain difference in phase, due to the time sound 
takes to travel the distance from ear to ear. These two in- 
fluences combine to give us the effect of hearing from 
several points around us at once. Both gramophone and 
loud-speaker, however, lack this all-important phase- 
difference, because there is only a single microphone and a 
single diaphragm to receive. and reproduce the sound-wayes 
impressed on the apparatus. The absence of phase-differ- 
ence induces us to. complain of. the ‘‘ gramophone-like ”’ 
reproduction of the loud-speaker, because the music of a 
full orchestra reaches our ear with the unnatural impres- 


4 | JHE reproduction in a. loud- speaker of sound trans- 


sion of being produced at one single point in space only. 


For really natural reproduction, not only the phase-differ- 
ence itself is essential, but it must also constantly vary 
so as to give the impression of hearing from several 
points at once, the different points where the instruments 


are placed. The echo effects present in a large hall must 
also be taken into consideration, as has lately been suc- 
cessfully done at 2LO, where the writer had occasion to 


see the apparatus employed for the ‘‘ artificial echo.’’ 
~- Introducing a Phase-difference. 


At first it would seem that there are insurmountable 


difficulties preventing a solution of this problem. Two. 


distinct transmitters and receivers. would have to be em- 
ployed, and that alone, of course, renders it impossible. 
It is, however, quite practicable, as the writer has shown 
as early as 1924, to produce artificially a constantly vary- 
ing phase-difference at the receiving end without any 
elaborate apparatus. 
Phonic reproduction of the original sound-waves is ob- 
tained and the effect is most striking. 

The. circuit shows the. simple. arrangement by which 
this effect can be produced.. ` The requisites. are a receiver 
capable of giving good loud-speaker reception, an ordi- 
nary loud-speaker, a pair of headphones (these should 


not fit too closely), and a resistance variable between 


about 100 and 4,000 ohms. The station should be: tuned 
to maximum strength on the phones, the loud-speaker 
should then be moved away from the listener till a 
slight echo effect becomes apparent (about 10 to 15. feet 


ought to suffice), and the variable resistance should then | 


used to regulate the signal strength on the phones 
A 45 : 
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' two needles. 


Thus perfectly natural stereo- - 


till their aee on the ear is approximately equal to that 
of the loud- -speaker. If these conditions have been ful- 
filled, a marked improvement in quality of reproduction 
will be noticed, due to the phase-difference introduced 
by the distance between loud-speaker and phones. This 
phase-difference also varies with the frequency of the 


RECEIVER 


Loud-speaker and shunted telephone connections for producing 
the stereophonic effect at the receiver. 
sounds reproduced, and thus a constantly varying differ- 
ence in phase produces the stereophonic effect so superior 
to ordinary reproduction. The sound-waves seem to reach 
our ears from all directions at once. It is of interest to 
note, especially for transmitting purposes, that the stereo- 
phonic effect is not lost if the phase-difference is produced 
at an earlier stage in the microphone-loud- speaker chain 
and only one reproducing apparatus is used to impress 
the ‘‘ specially’ prepared ’’ music on our ears. 
The writer also succeeded in obtaining the same stereo- . 
phonic effect on a gramophone. Two distinct reproduc- 


‘ing systems are used of similar characteristics complete 


with sound boxes and horns. The two needles. are placed 
into the same groove, about 24 inches apart. Thus the 
music produced in the one horn is always slightly behind 
the other and a stereophonic effect is obtained. The 
effect may be varied by changing the distance between the 
Smaller distances weaken the effect con- 
siderably, while distances above 3 inches produce an echo - 
and 4 inches produces an unpleasant effect. For music 
played with a quick rhythm, such as dance music, the 
distance ought to be somewhat smaller than with ‘slow 
music, as, for instance, an organ recital. Although it is 
not essential for the stereophonic effect, it is advisable to 
use two separate harns, some distance apart in, a hori- 
zontal line. The difference in principle between these 
two methods of obtaining a stereophonic effect is that for 
wireless reception the pKase-difference is produced by a 
difference in the distance the sound has to travel in order 
to reach the ear, while on the gramophone it is obtained 
by actually producing the same sound at different times. 


In both cases it is- essential that the strength of sound 


measured at the ear is equal from both sources. In the 


1 The method was also discovered, independently of the 


author, by H. Kichenmeister. 
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Stereophonic Reception, — ʻ 
case of the gramophone that means that the same needles, 
-diaphragms and horns have to be used. ` 

With most gramophones it is not very practicable to 
add another horn. In order to overcome this difficulty 
an électromagnetic pick-up device may be employed 
giving fluctuating currents corresponding to the undula- 
tions in the record groove. These currents are then am- 
plified by an ordinary low-frequency amplifier and repro- 
duced in a loud-speaker. The phase-difference mentioned 
above can then be introduced by placing both needles on 
the record and the signal strength from the loud-speaker 
regulated till it is equal to that from the gramophone 
horn. The true stereophonic effect will then appear. It 
is interesting to note that the reproduction of the record 
by the electric sound-box, followed by a suitable amplifier 


Wireless 
WwW 


ANUARY 26th, 1927. 
old lca ke 
and loud-speaker, is markedly superior in quality to that 
of the ordinary gramophone, because the scratching of the 
needle on the record is reduced. Of course, both dia- 
phragm systems can be changed in this way, and thus a 
most striking effect. can be obtained by the use of two 


‘amplifiers and loud-speakers. .The resulting quality of 


reproduction combined with the stereophonic effect gives 
the impression of being present at the concert itself. 
Additional echo effects can then also be produced by vary- 
ing the distance of the two loud-speakers. Since the. 


. requisites are within the scope of every amateur construc- 


tor, and because this field is comparatively new, wide 
opportunities for interesting and novel experiments are re- 
vealed. Wireless acoustics have been somewhat neglected 


and valuable information might be gained by experiments 
with stereophonic arrangements of this kind. 


Too Much “S.B.’’? 

That the B.B.C. has been indulging 
in far too much ‘‘S.B.’’ during the last 
few weeks was one of the points raised 
during an interesting debate on broad- 
cast programmes at the last meeting of 
the Bristol and District Radio Society. 


REPORIS 


AND 


TOPICS 


dyning, transmissions being brought in 
with ample volume and goód quality. 
The championship prize of the exhibi- | 
tion was a silver challenge cup presented 
by Mr. H. S. Pocock, Editor of The 
‘Wireless World, for the best amateur 
workmanship. This trophy was secured 


It was contended that too much simul- 
taneous broadcasting prevented listeners 
from obtaining variety of programme 
matter by changing over to another 
station. Discussion also centred on the 
subject of talks, and it was considered 
that the majority of speakers at the 
microphone read too fast; moreover, it 
was felt that general educational talks 
should not be given after 8.30 p.m. The 
meeting was unanimous in the opinion 
that the second news bulletin should 
always be broadcast at the same time, 
viz., 10 p.m. i 
Hon. Secretary, Mr. S. J. Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 


ooo0oo 


Southend Radio Exhibition. 


The third annual exhibition held under 
the auspices of the Southend and Dis- 
trict Radio Society was held at the 
Southend High School on Saturday, 
January 8th, and proved a very sucċess- 


Secretaries of Local Clubs are invited to 

send in for publication club news of general 

interest. All photographs published will be 
paid for. 


ful demonstration of the advances made 
in amateur and professional wireless 
during the past year. The proceedings 
were opened by the Mayor, Councillor 
W. J. Hockley, who expressed the 
town’s gratitude to the Society for re- 
organising the wireless installation at 
the Victoria Hospital. The hospital’s 
six-valve set’ has been entirely rebuilt 
by members of the Society. 

A feature of the exhibition was thie 
demonstration conducted by Mr. F. H. 
Haynes, Assistant Editor of The Wireless 
World, who experimented with a long- 
range receiver with a special L.F. ampli- 
fying stage, which successfully operated 
a large loud-speaker. The set proved its 
capabilities by tuning, step by step, to a 
large number of -stations without hetero- 


A MULTI-VALVE PRIZE-WINNER. The 10-valve superheterodyne set constructed by 
Mr. A. Webb, which secured the silver challenge cup presented by the Editor of ‘‘ The 
Wireless Worid" for the best amiateur-built receiver at the Southend Radio Exhibition. 


_ 


by Mr. A. Webb, whose ten-valve super- 
sonic heterodyne set aroused the admira- 
tion of all visitors. : 
The prize-winners were as follow :— 
zen School boys.—1, Mr. Britton; 2, Mr. 
enal), ` 
Exhibitor under 16.—1, Miss Mayer; consolation 
prize, Mr. Denham. 
One-valvo Set.—Mr. Thorp. 
Two-valve Set.—Mr. Horsnell. 
Three-valve Set.—1, Mr. Darvell; 2, Mr. Ball; 
3, Mr. Seymour; consolation, Mr, Ambler. 


Four-valve Set.—l, Mr. Greenbury; 2, Mr. 
Nicholls. ; 

‘Five or more Valve Set.—1. Mr. A. Webb; 3, 
Mr. Hallahan; consolation, Mr. Savage. i 
Coils.—Mr. Hitchcock. 


H.T. Accumulator.—Mr Knife. - 

H.T. Smoother.—1, Mr. Lockhart; 2, Mr. Ward. 

Loud-speaker.—Mr. Jagged. i 

Cabinet.—Mr. Greenbury. 

Transformer.—Mr. Matthews. 

Championship Cup for best workmanship by a 
member of the Society (given by Mr. Hugh 
Pocock, Editor of The Wireless World)—Mrn A. 
Webb. 


0000 
Dissecting a “Straight Eight.” 
Wednesday, January 12th, was a 
memorable date in the annals of the 


Muswell Hill and District Radio Society, 
it being the occasion of a demonstration 
by the President, Capt. H. J. Round, 
M.C., A.M.J.E.E., of the Marconiphone 
“ Straight Eight” receiver, of which he 
is the designer. After Capt. Round had 
explained the circuit used and the 
method of neutralising the five H.F. 
circuits, the receiver was tuned in to 


` various stations, while a duplicate instru- 


ment, which had been dissected, was 
handed round for close inspection by the 


‘audience. 


Residents in the’ Muswell Hill district 
who wish to join the Society are asked 
to communicate with the Hon. Secretary, 
Mr. Gerald S. Sessions, 20, Grasmere 
Road, N.10. 
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NEWS FROM 


Two Stations at Daventry. 
_ Apropos the announcement published 
_first in these columns a fortnight ago, 
_ that Daventry will shortly conduct tests 
on the ordinary broadcast waveband, I 
now learn that for the purpose of these 
experiments the little Northampton- 
shire town will shortly have greatness 
thrust upon it.in the shape of a new and 
powerful experimental transmitter dis- 
tinct from the present high power 
station. | ga 
 n00nR ` ; 
` The Last Word in. Transmitters... 
“Daventry Junior’”’ will be ready for 
testing in three or four weeks’ time, 
and will have a power approaching that of 
5XX. The tests will be conducted out- 
side the regular broadcasting: hours, and 
will probably be on a wavelength between 
300 and 400 metres. It will be the last 
word in broadcast transmitters, and will 
incorporate new apparatus of special con- 
structidn which has been undergoing 
assembly for several months past. 


Portable Masts. 


The masts are comparatively short, i.e., 
_ about 100 feet, are being put up in sec- 
tions so that they will be easily portable 
with a view to transferring the station to 
another site if desired. x 


- What the Engineers Say. 
On the success of .these tests will 
largely depend the future of the regional 
scheme. E es es 
- Althongh: ‘itis contrary to engineering 
practice 
B.B.C. engineers on this occasion go so 
fár as to predict that if the regional 
stations are built on the same model as 
“Daventry Junior,” they will remain 
up to date for at least ten years. 
000 


Experienta Docet. | 
_If these. predictions are correct their 
importance can hardly be over-emphasised. 
A regional scheme of a sort was con- 
templated eighteen months ago, and 
listeners were hoping that by now the 

ilennium of alternative programmes . 
would already have begun.’ Perhaps it 
is as well that hope has been deferred. 
Since those sanguine days when we 
rushed at every new scheme like bulls at 
a gate, we have learned several valuable 
lessons. We have seen the foundation of 
-a European wavelength scheme. .We have 
secured a good deal of. useful data on 
shielded areas and other causes of fading. 
Daventry’s high power aerial has pointed 
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By Our Special Correspondent. 


“í Daventry Junior ” — B.B.C. 


and the Critics—Tackling the 

Long Waves — Identifying 

Transmissions—Developments . 
in America. 


the way towards improvement in design. 
We have learned lessons from the dual 
transmissions from Marconi House and 
Oxford Street. 
All this experience has been taken into 
account in designing the new station. 
ooo0oo 


Throwing Out Ballast. |. 
I think the B.B.C. are awakening to a 
realisation of certain of those weaknesses 


HUB OF AMERICAN RADIO. A draw- 
ing showing the immense building, now.. 


under construction, which will be the 

headquarters of the American National 

Broa casting Company in Fifth Avenue, 

New York. It will contain an auditorium 

studio with a capacity for 150 performers, 

together with numerous other studios, . 
control rooms and offices. 
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ALL QUARTERS. 

in the arrangement of programmes to 
which our daily Press: has so tactfully 
alluded. i 

At the present moment the evening is 
divided into practically two programmes, 
the first, of a lighter nature, from 7.45 to 
8.45 p.m., and the second from 9.30 until 
closing down. The second is intended to 
provide items of a more serious character. 
‘As a step towards lightening the load, the 
B.B.C. will, I understand, drop the 
8.45 p.m. classical recital within the next . 
few days. 
l 0000 


Union Internationale Tackles the Long 
Waves. | 

Having ‘broken the back of the 
European wavelength problem as it 
affected the 200-600 metre waveband, the 
Union Internationale de Radiophonie is 
now out to tackle the problem of the 
longer waves. A conference of the 
Union opens in Brussels to-day (Wednes- 
day), and deliberations will be continued 
until Saturday. Representatives ` are 


attending from all the principal European 


countries. 

I understand that suggestions are to be 
put forward regarding certain experi- 
mental transmissions on long waves 
which it is hoped will lead to a solution 
.of a problem which has been growing 
apace. There are now nearly thirty 
‘broadcasting stations working above 600 
metres in Europe alone, and it is hardly 
surprising that, with the broader tuning 
which, the longer waves involve, ‘inter- 


- ference is becoming more marked.. ` 


0000 


Identifying Stations. , 
The conference will also consider the 
question of interference by local tram- 
ways, electric motors, etc., both from its 
technical and legal aspects. Steps will 
be taken towards establishing an inter- 


= national system of call signs by which 


stations may be easily identified in the ` 


intervals between programme items. 
oa 5S 0000 i 
America’s Broadcasting Network. 

The National Broadcasting Company of 
America has christened the two divisions - 
of its chain system of broadcasting by 
the. names of the ‘‘Blue’”’ and “Red " 
networks. The ‘ Blue Network,” which 
has WJZ at Boundbrook. as -its key 


. . Station, includes station WBZ, KDKA, 


and KYW, while the “Red Network,” 
with WEAF as its centre, includes 
stations WEEI, WRC, WCAE, WTAM, 
WWJ, WSAI, WGN, and KSP. The 


s 
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famous WGY, Schenectady, is the latest 
recruit to the National Broadcasting 
Company’s system. It joined their ranks 
on January Ist, and meny of its pro- 
grammes will be provided by that com- 
pany. WGY will be included in the 
“ Red Network,” and for the present 


there will be no change in its broadcasting 


hours. 
,ANGO 


“ Disgusted ° Takes a Hand. i 


There` may ` be^ stranġe'` happenings in 


Glasgow on February 4th, for on that 
night 5SC will broadcast ‘“ My Pro- 
gramme” arranged by “Disgusted,” 
“Fed Up,? “Bored to Tears,’ and 
‘ Give us London.” If this charming 
quartette fails to hold the attention of 
listeners I can imagine the Station Direc- 
tor rubbing his hands with well-merited 
glee. From all I hear, Glasgow has 
“ asked for it.” 
0000 


Answers to Correspondents. 


‘‘Borep,” Borron.—I fear you are 


wrong. The B.B.C. still broadcasts a 
“turn” which never receives criticism ; 
it is known as the Announcer’s Good- 
night. . | 

‘ CONSTRUCTIVE Critic,’’ Pupszy.— 
Your suggestion that the B.B.C. should 
cut out anything which involves speech 
or music is not a sound one. 

“ Uncre,” TLonpon, W.C.2.—Try a 
Labour Exchange. 

Mr. Ancus McHaceors, ABERDEEN.—- 
Licence fees are not returnable. 

l oo0oo0oo0o 


A Hampstead Night. 

The Hampstead district has other 
interests besides those in- which Bank 
Holiday crowds are concerned. and those 


[Reproduced by courtesy of “The Star.” 


GETTING OUT A SNAPPY PRO- 
GRAMME. This cartoon, published by 
our esteemed contemporary, * The Star,” 
gives amusing expression to the general 
outcry against the “uplift” element in 
recent broadcast programmes. 


interests should provide good material 
for the broadcast on January 27th, -when 
descriptive matter and light music will be 
heard by listeners, 
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FUTURE FEATURES. 


Sunday, January 30th. 
Lonpon.—Popular Classics — Ed- 
ward Isaacs, pianoforte. = 
Carnpirr.—‘ The Waterlily,” by : 
Sir Frederick Cowen. ` : 
i. _ Monday, January 3ist. 
: BrrmincHaM.—The Olof Sextet. 
: BovurnemourH.—Fantasies. n: 
NEWCASTLE. — Stanley Becketts : 
Quartet (vocal music).. : 
Giascow.—‘' Martha,” on opera. 


Tuesday, February Ist. 
Lonpon. — B.B.C. International 
Concert, relayed from the Grot- 
rian Hall, London. (Czecho- 
Slovakia.) 
Carpirr.—‘‘ Elias and the Mush- 
rooms ” (play in one act). 
Betrast.—Popular Grand Opera. 
Wednesday, February 2nd. 
GLascow.—‘‘ Young Heaven” (a 
_ play in one act). 
ABERDEEN.—Scottish Programme. 
Thursday, February 3rd. 
Lonpon.—B.B.C. National Concert, 
relayed from Albert Hall. | : 
BouRNEMOUTH. — Service for the : 
Sick. ba 
MANCHESTER.—A Chamber Concert 
of Mendelssohn’s Music. 


Friday, February 4th. 
Lonpon.—‘‘ The Chinese Puzzle.” 
BrrMiIncHAM.—Russian Composers. 
Carpirr.—‘‘ The Merrymakers.”’ 


Saturday, February 5th. 
Lonpon.—Wireless Military Band, 
playing National Dances. 
NEWCASTLE. — Fragments 
“ Franz Lehar.” | 
Brtrast.—Concert relayed from the 
Wellington Hall. 


° . 
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The B.B.C. in 1926. 


Figures for the year 1926, just compiled, 
show that the total programme hours 
were 65,870, giving the average hours per 
week per station as 59. The average 
percentage breakdown was’ .07. Assum- 
ing an average year’s transmission of 
5,000 hours per station, .01 per cent. 


from 


breakdown represents actually only 18 . 


minutes’ break in broadcasting during 
the whole year. 
0000 


The Psychic “ Mike.” 

Readers who remember the dismal 
failure of the Jast experiment in massed 
telepathy, when a group of celebrities 
in a London hotel were asked to divine 
the thoughts of the listening public who 
had been directed to think about certain 
objects specified by the 2LO announcer, 
will hardly be thrilled by another experi- 
ment to take place on February 16th. . 

On this occasion the rôles will be 
reversed, the broadcast public being asked 
to fathom the sapient cerebrations of a 
number of distinguished scientists locked 
in a room near Savoy Hill. Sir Oliver 
Lodge will be master of the ceremonies, 
and the experiment will be conducted 
under the auspices of the Psychic 
Research Society. 
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More Wavelength Changes. 

Further changes in the wavelengths of 
-B.B.C. stations took place on Sunday 
last. The stations affected and their new 
wavelengths are as follow, the original 
wavelengths being shown in brackets :— 


i Metres. 
Birmingham .. e. 326.1 (491.8 
Bournemouth ... - .. 491.8 (326.1 y 
Edinburgh 288.5 (294.1 

radford 252.1 (2583) 

all. A 294 288.5 
Dundee b 294 (288.5 
Stoke oe os» ee 294 288.5) 
Swansea .. tes .. 294 288.5) 


It is still too early to decide whether 
Birmingham listeners will accustom them- 
selves to such a sweeping drop, but there 
can be little doubt that Bournemouth | 
will relish the freedom from spark jam- 
ming which hag troubled south coast 
listeners for many months past. ane 
3 000 o 
Golf by Wireless, eas 

Charles Heslop and Company, whose 
golfing sketch has been performed in 
almost every part of the world, will give 
a broadcast performance of the sketch on 
February 7th. Other artists to .. be 
heard on the same date are Elsie Car- 
lisle, with Bobby Alderson at the piano, 
and Edna Thomas in negro spirituals. - 

0000 


More About Hamlet. 


‘““Hamlet’s New Job” is the intri- 
guing title of a broadcast by Canon 
Wilkinson from the Aberdeen station on 
February 8th. Hamlet is generally con- 


sidered not only as the hero of what many 


regard as Shakespeare’s greatest play, but 

as a character who would be out of 

place in any but his own time. Canon ’ 

Wilkinson is to let in a fresh flood of 

light on the famous Prince of Denmark. 
0000 


A Jewish Concert. 
A Jewish concert is to be broadcast — 

from 2L0 on February 2nd. On the same 

evening Mr. P. G. Wodehouse, the well- 

known author, will present one of the 

‘“ My Programme ” series, 
l o000 


A War Talk. 

“War Experiences Afloat’? is a sub- 
ject on which Captain Gregory will speak 
from Dundee through all the Scottish sta- 
tions on January 27. He will deal with 
the exciting and amusing side of his 
adventures and will tell how the weather 
was as great an enemy as Germany, so 
far as he personally was concerned. As 
harbour master, Captain. Gregory is now 
enjoying a little leisure from the buffeting 
of the waves. . 

0000 
A Duplicate Cast. 

When WGY, Schenectady, recently pro- 
duced the Gilbert and Sullivan opera 
“H.M.S. Pinafore ” a duplicate cast was 
employed, the speaking parts being taken 
by one group of artists and the singing 
parts by another group. 

It is a little difficult to understand 
why this was so, though the idea might 
be ‘adopted over: here in order to find — 
jobs for the artists who are supposed to. 


| have lost their occupations through the. 
‘malign influence of broadcasting. 
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o The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


ARRANGEMENT OF PROGRAMMES. š 

Sir, —It is a pleasure to respond to your appeal for views 
upon the allocation of matter in the B.B.C. programmes, as I 
concur in your view that the programmes at present are too 
- scrappy. l 

I think the present outburst of criticism is mainly due to 
this cause, and that last year’s arrangements were decidedly 
preferable, as one could select evenings when the programmes 
appealed to one’s taste. - 

My own feelings are that the.old.B.B.C. were approaching 
the ideal except for the quality of the artists, who, we are 
assured, were often of poor standing as financial considerations 
precluded the best being invariably presented. 

Iam by no means convinced that it would not be better to 


concentrate on this weakness rather than provide alternative | 


p es, as I feel that too much listening is not good for 
‘‘high-’”? or ‘‘low-brow,”’ and the alternative programme may 
lead to loss of licences through satiety. Moreover, I am rather 
appalled at the possibility and result of the wireless service 
providing a continuous stream of inanity for those who fill the 
correspondence columns of the newspapers with violent 
complaints. o i 

It is to be hoped that this great service will never bé 
reduced to the intellectual level of the cinema, as so many 
desire. I am glad that you have not opened your columns to 
such criticism, and in your Editorials have awarded praise and 
blame in -just measure. - W. J. SKINNER, 

Cheam. i 

January 12th, 1927. _ - 


Sir.—May I oxpress the hope that you will continue your 
brighter programme campaign? One hour of amusement, half 
an hour of news, and three hours of education are not likely 
to do the trade, the wireless. Press, or the listener much good. 
-At the end of the present type of programme I feel like a 
child who has been let loose in a confectioner’s shop and given 
repeated doses of castor oil between helpings; a sort of 
mental indigestion. Also, I object strongly to the idea of a 
sort of board of very superior individuals who say to me ‘‘ for 
being a good boy you shall have a little amusement this even- 
- mg, but only on condition that you allow us to educate you 


for the rest of the time.” . Listening used to be one of my 


favourite pastimes. It is now becoming an absolute bore. 
January 14th, 1927. C. H. 


, , Sir,—Your Editorial to-day on B.B.C. programmes hits me 
tight where I tive. | 


It happens that I have had the opportunity of listening to. 


the Berlin programmes—in Berlin—for months on end, having 
at that time no alternative, and on comparing the two arrange- 
ments feel bound to say that our programmes seem to me 
speckled and unnecessarily difficult to memorise. 


I suppose the majority of listeners listen between 4.30 p.m.. 


' and 10 p.m., or some portion of this period. 
The Berlin programme was as follows :— 
(1) 4.30 to 6 p.m.—Concert. | l 
(2) 6 to 8.30 p.m. (7.30 p.m. on opera nights).—Talk. _ 
(3) 8.30 to 10 p.m. (or 7.30 to 10).—An entertainment, of 
- Which one could say at once I listen or I do not. - 
Although I have’ now been listening uninterruptedly to the 
B.B.C. for fifteen months, I have never been able to feel so 
comfortable as to whether I shall listen or not. There is nearly 
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always one item I should be sorry to miss, and I find it rather 
unsettling. Try to tabulate our programmes and there are 
too many numbers. | 

After all, from entertainments once a month to once a day is 
quite a jump, and we need not be so greedy. a 
. There is one other point you do not mention. 

How often one goes round the dial—London, Birmingham, 
Cardiff, and Bournemouth (my no-trouble stations)—only to 
find they are all doing the same sort of thing at the same 
time. I do not, of course, mean the S.B., which I recognise 
as a necessity; what a chance for an alternative—for the valve 
user—is missed here. W. E. CASTENS, Lt.-Col. 

Wallingford. 

January 12th, 1927. 


Sir,—My opinion about the programmes is, that they have 
been cut up into such small pieces, nothing but scraps. It was 
delightful to have the news at 6.30 p.m., but the extra time 
seems to have disorganised the programme, No longer can one 
say-: ‘‘ There is to be a good concert or play to-night, come and 
listen.” If there is one it takes place when one wants either 
to go to bed or dance. The second news at nine o’clock, I 
think, cuts into the evening, although I suppose it may suit 
country districts. 

In criticising the construction and material of the pro- 
grammes I always feel that what I should like personally would 
perhaps appeal to only a small minority, and I think our own 
choice would soon pall. I always feel indebted to the B.B.C. 
for giving ‘us a fine selection of all kinds of music, and if they | 
had had the funds we should have had better artists. Now 
that the corporation has a bigger revenue I trust that we shall 
have the best in every branch. Of course I realise a lot will 
have to be spent on the “regional ” scheme, and even with 
two programmes to choose from I am afraid not everyone will 
be satisfied. oo EÀ 

As for the talks they have increased and become stodgy, and 
I am sure the tired worker with a crystal set must be bored, 
and T am really sorry for the children. Why should they have 
school again? From the child’s point of view half the joy 
was to hear your own pet ‘‘ Uncle’s ’’ voice and have surprises, 
es evel mine cut and dried, and mapped out weeks before- 

and. - ' | 

I must apologise for this long letter, but I have the welfare 
of broadcasting very much at heart; having been a constant 
listener for three years Y feel I can and am entitled to criticise. 

London, W.8. A. M. J. SHORTER. 

January 16th, 1927. at 


N 


Sir,—I quite agree with your programme suggestion in this 
week’s Wireless World. I enjoy the B.B.C. programmes very 
much, though, of course, not all equally ;' there would be some- 
thing wrong either. with me or the programmes if I did; but 
at the same time I think the B.B.C. are making a mistake in- 
trying to please all the people all the. time; a feel sure they 
would give even more pleasure than they do'to the vast majority 
of their listeners of they followed your suggestion and gave 
each section of their listeners a real treat on one or two nights 
each week. I ‘cannot listen every evening, but could easily 
arrange my time so as not to miss the programmes which. are 


. most attractive to me personally. I buy the Radio Times each 


week and have always tried to do this; but it would be much 
easier and I should not miss so many iteme I should like to 
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hear if there were less chopping and changing with half-an- - 
hour of this and half-an-hour of that, with ne attempt at 


continuity. 

I am a member of the Wireless League and a regular reader 
of The Wireless World and The Listener. I am writing to the 
Wireless League to call their attention to your article, as I 
feel sure it expresses the opinion of very many listeners. 

Stockport. l SEa H. ANDREW JOHNSON. 

-© January 13th, 1927. 


AMATEUR INTERNATIONAL PREFIXES. e 


Sir, —I think it a great pity that this list was presented “to 
come into force” in about three weeks without proper time 
for criticism and amendment. 

Those Governments, like our own, who have given recognition 
to the amateur are fully entitled to object to their existing 
arrangements being upset at the behest of a foreign body. It 
is not hkely that countries with strong nationalistic ideas will 
agree to being lumped together, as is blandly proposed for ET 
(Poland, Esthonia, Latvia, Courland, and Lithuania). 

The amazing part of the proposed scheme is the way in which 
the countries are named, without apparent rhyme or reason. 
Why mention all the French and Italian colonies separately, 
yet dismiss all the native States as “‘India’’? Why allot a 
separate group to places like Greenland, Afghanistan, Eritrea, 
while grouping together -Zanzibar and the Soudan, a thousand 
miles apart? Where is EZ, the zone of the Straits? Consulta- 
tion of any stamp catalogue would have shown several omissions 
in Europe, yet, though Monaco and Andorra are mentioned, 
why ignore San Marino, Liechtenstein, and Danzig, to say 
nothing of Moresnet? ; 

Seeing that the Europe group is fully allotted, I have said 
enough to dispose of the optimistic claim that ‘‘the present 
plan provides for every country in existence.” - 

It is to be hoped that no attempt will he made to adopt the 
present incomplete plan, and that no similar plan will be pre- 
sented without more careful consideration. 


A. HINDERLICH (G 2QY). 
London, N.W.2. 
‘January 15th, 1927. 


~ 


Sir,—You publish on January 12th a list of Amateur Inter- 
national Prefixes, suggested by the I.A.R.U. 
I do not know the general opinion of British “hams,” but 


those in this area regard tho plan very unfavourably. Granted. 
that from an American point of -view EG may be all right 


for Britain, over here, G, GI, GW, and GC are of the greatest 
use and importance. 

ET here would be most confusing to any G station. 

It is typically American to give Austria EA, when everyone 
knows that O (— — — -) is the Austrian’s own way of spelling 
Austria, which, to my mind, is much more suitable. 

I wonder if such bodies as the T. & R., J. des E., B.B., etc., 
have. been consulted, and what their opinions are on the 
subject? 

While on the subject, why is it that the British Post Office 
alone will not sanction the use of giving the prefix of the 
“called station ’’ followed by that of the “calling station ” 
withont the “© de ”? intervening? 

Every other country does this, and as the prefix is always 
given it any case, what is to be gained by bringing in what 
often leads to confusion? 

For example, 2AB GI-G 6AB means that Northern Ireland 
is being called by Britain. 

The inclusion of the ‘‘de’’ very often means that the G 
is taken as part of the call, and it takes time to explain that 
the station is G2AB and not 2ABG. As Britain is so far ahead 
in many ways, why this black spot in the amateur world? 

Another little question—Why is every country in the world 
using ‘“ CQ,”? when here we in Britain are not allowed to send 
a general call? 

I have no axe to grind against the ‘“ powers that be,” as I 
have received nothing but courtesy’ from them, but I.do think, 
if they were approached in the right way and spirit, they 
would see that we British “hams” would play the game, and 
could be brought into line with the rest of the amateur trans- 
mitting world. 


t 
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I mention these two points in the hope that “ame move may 
be made in the matter by the R.S.G.B. and other such bodies 
in a combined effort, as if the matter were put to the ‘‘ powers 
that be’’ by a representative body I am sure a sympathetic 
understanding would ensue. A. M. HOUSTON FERGUS 

Jersey, (G2ZC). 

January 16th, 1927. 


MODERN AMPLIFIER PERFORMANCE. ... 


Sir,—The letter of Mr. Symes in your issue of January 12th 
raises an interesting point concerning the cone loud-speakers 
now being manufactured by several firms, Messrs. Burndept 
being among the number. These speakers, as you are doubt- 
less aware, are wound to a D.C. resistance of 750 ohms; in 
the original model made by the former Western Electric Co. 
the loud-speaker and output transformer of the special amplifier 
were made to suit each other. Now the firms making this 
type of speaker still keep to the 750-ohm resistance, and suggest 
it is more suitable to modern power valves. f 

Now I do not know the A.C. figures of the ‘‘ Kone ” loud- 
speaker, but I have some figures for two other makes of loud- 
speaker given hy the makers, the Sterling ‘‘ Primax,’’ 21,000 
to 23,000 ohms at 800 cycles, and 30,000 chms at 1,000 cycles 
for the large model ‘‘Amplion.” - : 

Now the impedance at 100 cycles is obviously going to be 
somewhere about 2,500 to 3,000 ohms, so that the 2,000-ohm 
D.C. resistance is certainly none too high for even a 3,000-ohm 
valve. In consideration of the above it seems extraordinary 
that lowering this already low impedance is put forward as a 
step in the right direction; it would seem that it should be 
considerably raised to do full justice to the low notes. 
` In practice I find a 3,000-ohm valve gives a decidedly better 
tone on a 2,000-ohm loud-speaker than does the usual 6,000 to 
8,000-ohm valve. C. M. KEILLER. 

Cookham Dean, ps 
~ Jamuary 13th, 1927. 


Sir,—Mr. W. Symes, in a letter in the January 12th issue of 
The Wireless World under the above heading, touches. upon 
the subject of loud-speaker and amplifier output impedances, 
and states that the general tendency is to use an output valve 
of too high an impedance. Now, while this may be true with 
certain loud-speakers, I venture to suggest that it is not by 
any means the case with the modern coil-driven free-edged cone 


type of loud-speaker, and that for the operation of such instru- 


ments the output impedance of the should he 
deliberately kept up. : l 

The reasoning on which this opinion is based is as follows : 
The apparent impedance of the speech coil is lowest at some 
intermediate freanency, say 200 cycles, rising sharply with a 
reduction in frequency due to motional impedance and rising 
gradnally with increasing frequency since the impedance of the 
coil is largely reactive. 

-But one of the requirements of this type of loud-speaker, in 
order that it may produce conetant sound output at varying 
frequencies, is constant driving forco, i.e., current, 

Since the impedance of the coil varies considerably, the 
obvious way to ensure constant current, irrespective of the coil 
impedance, is to include a considerable ‘‘ swamp ” resistance. in 
the coil circuit. 

The most economical manner in which this may be done. 
would appear to be by using an L525 in preference to a LL525 
type of valve. 

Output in excess of that obtainable economically from one 
L525 valve might be obtained by connecting up a second valve 
of this type to work push-pull with the first. i 

The inclusion of a transformer between the output stage 
and the speech coil provides us with an opportunity to adjust 
the effective resistance of the ons to the other, and, in general, 
the step-down ratio should err on the small side to obtain the 
swamping effect of the valve resistance in the coil circuit. 

The above point of view is, I believe, novel but apparently 
logical, and I would be glad if any of your readers competent 
to express an opinion on the subject would be good enough to 
do 60. D. KINGSBURY. 

London, S.W.20. , © 4 

January 16th, 1027. ` 
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A Review 
THE NEW WESTON VOLTMETER. 


` A testing voltmeter is_essential in the 
maintenance of a receiving set. It is 
most necessary to be able to determine 
the potentials of the H.T. and grid bias 
batteries, whilst many dull emitter valves 
giving no visible-glow are best tested as 
_to correct working’ voltage by applying 
a voltmeter across the filament sockets. 
A voltmeter used for this purpose should 


preferably be dead beat and its reading’ 


- should be -correct within very narrow 
limits of accuracy. 
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: Two-range Weston testing’ voltmeter. 


_ The new Weston two-range voltmeter 
18 specially designed for this purpose. 
standard model has a two-range 
scale reading to 6 and 200 volts. The 
Moving coil movement gives a full scale 
reading with a current of 7 milliamperes, 
so that an exceedingly small load is 
placed on the battery under test, which 
is essential if‘an accurate voltage read- 
ing is to be obtained.. The series resist- 
ance for the high. voltage scale is carried 
in a detachable base which is fitted with 
flexible leads and wander plugs. 

The meter when- withdrawn from the 
base can be connected directly across the 
battery on test, and for this purpose the 
connecting pins at the back are pivoted. 
A good arrangement is to provide. pairs 


- Of sockets on the front of the instrument | 


panel so that the voltmeter can be con- 
nected across the filament sockets of any 
of the valves in a receiver. -.. 

Although intended for use as a volt- 
meter, this instrument has another 
application. ‘It can be connected in 
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of the Latest Products of the Manufacturers. 


series with the plate leads to the various 
valves in turn, adjustments of grid bias 
and H.T. battery potential being made 
until the needle remains stationary with 
the strongest signals. This is a good 
indication that the L.F. valves are work- 


- ing on the straight part of their charac- 


teristic curves and that at no time is the 
grid becoming positive. . 

For this purpose, however, another 
meter is available. It is 2in. in diameter, 


arranged for- recessed mounting through 


a hole in the panel, has a narrow black 
flange and a particularly open scale. It 
is secured to the set by a clamping pin, 
thus obviating the need for fixing 
screws. 

A two-range voltmeter is also available 
of similar design for panel mounting in 
which a small plunger switch applies the 
meter either with its 6-volt range across 
the filament circuit or its high voltage 
range across the plate potentials. 


cooo - 


' GRID LEAK CLIP. 


When the grid leak circuit is returned 


directly between the grid and filament in- 
stead of shunting the grid condenser, it 
becomes necessary to make use of a small: 
ebonite base with clips to support the 
leak resistance. A useful modification to 


the simple grid leak mount is to -be found 


+ 


A useful grid leak mount which readily 
permits connecting the leak either across 
the grid condenser or between. grid and 


filament. Alternatively the grid leak 
can be moved from one clip to the other 
-. to change the grid basis... . 


in the J.J.R. holder, of J.J.R., Ltd., 7a, 


Ross Parade, Wallington, Surrey, which 
is provided with an additional clip, so 


that the resistance can be readily trans-.- 


ferred from shunting the condenser to 
connect to the filamenf or biasing battery, 
The clips are mounted on an ebonite 
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basepiece. The screw heads are recessed 


on the underside, and countersunk secur- 
ing holes are provided. — 
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NOVEL GRID CONDENSER AND | 
LEAK 


' The need for carefully insulating a 
grid condenser from earth must not be 
overlooked for it is apparent that either 
poor insulation or an appreciable stray 
capacity. to earth is actually: im parallel 
with the tuned circuit. 

Bearing in mind these requirements, 
Herbert Bowyer and Co., 1, Railway. 
Mews, Tiverton Street, London, N.W.5, 
have introduced a combined grid con- 
denser and leak which is carried on an 
elevated post so as to maintain good in- 


sulation and a low capacity to earth. 


A single plated 4BA screw secures 
the unit to a baseboard or panel. It is 
shitable, of course, for securing to a 


The Dorwood grid condenser and leak is 
fitted with an insulating pillar which 
elevates the condenser from the baseboard. 


metal panel, whilst even in the case of ` 


an ebonite panel the spacing piece 
places the condenser sufficiently far from 
the . front. panel to eliminate hand 
capacity effects. 

The grid condenser is circular and is 


clamped into a small Bakelite moulding © 


under a thick brass disc so that air is 
practically excluded from between the 
plates, and the value can be relied upon 
to remain constant. A spring clip 
secuics the grid leak. Three tags are 
provided so that the leak can either 
bridge the condenser or connect to the 
valve filament, though m the particular 
form of construction adopted it would 
be better perhaps to connect the leak 


‘directly across the condenser. , 


r 


By the use of the insulating pillar the ` 


connecting tags become elevated. from 
the baseboard at a sufficient height to 
facilitate wiring. . . 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. - l 


Questions should be concisely worded, and headed “ Information Department.” Each s 
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A Resistance Problem. 


I have a 3-valve broadcast receiver of 
quite normal design except for a 
xpecial. arrangement of valves. In 

the firat two positions I use 3-volt 60 
milliampere valves, while the output 
valve is of the 6-volt super power 
class. The two 60-milliampere valves 
are connected in parallel through a 
fixed resistor to the 6-volt filament 
battery. Without thinking I once re- 
moved one of the 60-milliampcre 
valves, with the result that the one 
left in the set immediately lit up. 
Why should it? L. S. T. 

The two 60-milliampere valves are còn- 


nected as in Fig. 1. These valves re- 
quire a filament heating current of 60 


milliamperes at 2.8 volts, and the volt-. 


age of the accumulator is 6. Resistor 


Fig. 1.—A resistance problem. 


R is therefore called upon to absorb 3.2 
volts at 120 milliamperes, the current 
taken by the two valves. From Ohms 


E a aged 
law, R = -F (or resistance equals the 


voltage divided by the current) we find 
that the resistor should have a value of 


5.2 
giz ° 26.6, say 27, ohms. 


If, now, one of the valves is removed 
from the set the current which passes 
through the remaining valee must in- 
crease. Let us suppose that the resis- 
tance of the filament of the valve re- 
ane constant at 47 ohms, that is 
2. 


0. 
in the circuit is 47 + 27, or 74 ohms, 
and as this is connected to a 6-volt bat- 


ohms. Then the total resistance 


tery the current flowing will bevy» or 


0.08 ampere. The filament of: the 60- 
milliampere 
over-run. 
As a matter of fact, it is not quite 
fair to assume that the resistance of the 


filament remains constant; nevertheless, 


-| TUNING,” by W. James. 


valve will, therefore, be > 


stamped addressed envelope for postal reply. 


the above example gives one a good idea 
of the effect of removing one of the 60- 
milliampere valves from the set. Pro- 
bably the valve will not be damaged if 
the extra. current is allowed to flow for 
only a moment; if it is repeatedly over- 
run, however, its emission will diminish. 
o000 


Anode Current from A.C. Mains. 


I wish to experiment with an A.C. anode 
battery eliminator as I understand 
‘that a device of this description can 
be made entirely satisfactory. T. K. 

A properly constructed A.C. anode 
battery eliminator is a satisfactory sub- 
stitute for the more usual form of anode 
battery; one can easily be made at small 
cost, and the only item which requires 
veplacement at intervals is the rectifying 
valve. 

The connections of such an instrument 
are given in Fig 2. A transformer hav- 
ing a primary winding P to suit the 
periodicity and voltage of the supply 
mains, has two secondaries; one of these, 
S,, should be designed to give about 180 
volts across each half of the winding, 
i.e., the voltage across the outer ends is 
about 360. The second winding, S,, is 
for filament heating, and has a centre 
tap. f 

A rectifying valve V, having two 
anodes and a single filament, is used. 
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eparate question must be accompanied by a 


Such a valve is the Marconi or Osram 
U5, and it will be seen that the two 
anodes are connected to the outer ends 
of the secondary winding S,. The centre 
tap of this winding forms the negative 
H.T. terminal, while the centre tap of 
the filament winding S, is joined through 
a choke L to the positive terminal- 
+ H.T., 2p bt, | 
A smoothing system, comprising choke 
L and condensers C, is necessary to level _ 
out the supply to the anode circuits of 
the receiver, and L must: be liberally de- 
signed in order that it will carry the . 
total anode current without overheating 
or without saturating the iron core. It 
may have an inductance of 20 or 30 
henries. Condensers C, of 10 mfds. each, 


“should preferably be of the 600-volt type.~ 


Fig. 2.—-Connections of an A.C, anode 
. _ battery eliminator. a 


It will be seen that the full voltage ~ 
obtained from the rectifier is available — 
between terminals marked — H.T. and 
+ H.T.,. This voltage will normally be 
connected to all the valves in the re- 
ceiver excepting the detector. For the 


detector a separate anode voltage at 
+ H.T.,; is provided, and the voltage 
available can be adjusted by varying the 
point at which this terminal is connected 
to the high resistance Rẹ R,. Resistance 
R, R, can have a value of 10,000 or 


20,000 ohms, the latter value being pre- 


ferable. With + H.T., connected to the 
centre of the resistance, as shown in Fig, 
2, the voltage available for the detector 
is approxi mre half the voltage of 
+ H.T.. ` 

If preferred, two electric lamps of very 
low candle power can be used at R,, Ra ° 
No condensers are shown ~ between 
+ H.T., and negative H.T.; a 2 mtd. 
condenser will usually be provided in the 
receiver itself. 
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IMPROVING BROADCASTING. 


HAT the public is not entirely satisfied with 
the broadcasting service to-day must now be 
accepted as a positive fact, and it is the duty 
“óf everyone who has at heart the desire to 


see the service main- 
tain“its fine record of 
the past to do what- 


ever is possible to bring about an - 


improvement. It may be coinci- 
dence that since the change in 
authority of the British Broadcast- 
ing Corporation, with the com- 
mencement of the New Year, the 
programmes have: been the subject 
of strong comment and. criticism, 
not so much, we believe, on account 
of the character of the matter 
broadcast as because of the peculiar 
arrangement of the programmes 
which has been introduced: since 
last year. We have already com- 
mented on the arrangement of the 
programmes, and expressed our 
views, which, we are gratified to 
find, have been widely supported. 


The Talks. 


A further examination of changes 
in the programme since the com- 
mencement of the New Year also 


discloses the fact that the number. 

"of talks has increased very considerably. 
_ ourselves no quarrel with talks ; we think that they-should 
form’ an important section ‘of the make-up of the pro- 
grammes, but the vast majority of the microphone audience 
is unsympathetic towards talks unless they are given in 
small doses. We can understand the desire on the part of. 
some of the lofty-minded heads of the B.B.C. to make. 
broadcasting a factor in the education of the nation, but 


ai 
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it is an easy matter to err on the side of too rapid progress 
in this direction. 
Popularity First. 


First ahd foremost broadcasting must be popular with 
the majority, because our aim should be to make it such 


an attraction that no home will be 
without a listening set. When this 
object has been achieved it will 
then be time to improve the educa- 
tional standard of the programmes, 
little by little, as the public taste 
is cultivated. There is no doubt 


_ whatever that since broadcasting 


started public appreciation of good 
music has been brought up to a 
much higher level than it was in 
the pre-broadcasting days. By 
this statement we mean, of course, 
that the average level has been 
raised, in that music is now appre- 
ciated by. vast audiences which for- 
merly had little or no ear for good 
music, mainly for. the reason that 
their ears had never previously, had 
the opportunity of listening to it. 
The B.B.C. must make up its’ 


~ mind whether broadcasting i is to be 


a service to the whole nation or 
whether it is to be a restricted ser- 
vice appealing only to the more - 
highly educated sections of the 
- community. Nothing, in. our 


opinion, “would be more disastrous for the future of the 

- service than that-the programmes should, by the introduc- 

tion of too much high-brow 

habit of listening, and perbaps even resulting in the. dis- 
carding of apparatus already installed. 

_ Other Troubles. 

So much for what the B.B.C. may do directly to increase 
interest in the broadcasting service, but there are other 


matter, result i in checking the 


126 


troubles which demand attention, and which are only 
second in importance to the programmes themselves. We 
refer to the man-made interference resulting from the ever- 
increasing number of broadcasting stations and the exten- 
sion of their power, and, secondly, the ever-present inter- 
ference from Morse transmissions, particularly those eman- 
ating from obsolete spark sets. 
Our Early Views Confirmed, | 
As long ago as July, 1925, we expressed the view 
that if interference between broadcasting stations 
was to be limited that state of affairs could only 


e 


be brought about by insisting on an_ international 


limit to the power of broadcast transmitters. Since then 


we have watched with apprehension the growing tendency — 
in Europe for stations to increase their power in propor- — 


A VISIT TO GLASGOW. Sir John C. W. Reith (centre) in the control room of the 
Giasgow station; on the left is Mr. G. L. Marshall, station director, whilst standing next 
to him is Mr. D. Cleghorn Thomson, director of the northern area. 


tion as it was found that foreign transmitters began to 


interfere with reception. The Geneva Conference did ` 


good work in endeavouring to limit the number of stations 
and .in distributing these as-far as posible over wave- 
lengths chosen so that interference one with another would 
be reduced to a minimum. But the time has come when 
the power of the stations must be considered internationally 
and a check given to this policy of each station endeavour- 
ing to shout down its neighbours. We think it would be 
reasonably possible to arrive at a‘standard of power which 
would allow every station to cover the area allotted to it 
without its power being such that its range extended far 
beyond its sphere of operations, as is the case at present. 
If what may be described as an international broadcasting 
station is insisted upon by every nation, then this station 
of high power should be given a wavelength such that it 
could radiate sufficiently for the purpose in view without 
interfering with the general schemes of what may be de- 
scribed as local or national broadcasting. 
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Morse Transmissions. 
The other source of trouble,- that from Motse interfer- 
ence, like the poor, is ‘‘ always with us,’’ and it seems as 
if no steps are being taken to reduce what must, in large 


"part, be unnecessary interruption of the programmes.. .We 


are given to understand that when replacements of ship 
equipment are made valve transmitters are now usually in- 
stalled, but unfortunately the spark apparatus originally 
built was not designed on the economical lines of some of 
our broadcast apparatus of to-day, with thé result that 
many of the spark transmitters, as far as the plant is con- 
cerned, will not require replacement for many years to 
come. The question arises, is it not time that the Post 
Office obtained authority to insist upon spark’ apparatus 
being replaced by valve sets within a prescribed period? 
To insist on immediate replacements 
‘would probably mean that compensa- 
tion would have to be paid to the 
owners of apparatus so scrapped, but 
‘this ought not- to be necessary if a 
reasonable period were allowed in 
which to effect the change-over to more 
modern equipment. If we knew that 
in two, or even three, years’ time the 
Post Office would no longer permit 
spark sets to be used, we should at 
least feel that we had some measure 
of comfort and hope, but unless some 
definite step is taken now we see no 
prospect for many years to come ‘of 
|- uninterrupted reception of pro- 
3 grammes for many thousands of 
- listeners, however attractive the pro- 
grammes may be made. 
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THE “EVERYMAN FOUR” 
RECEIVER. 


T the time when we described the 

‘* Everyman Four ’’ receiver, in 

July and August of last year, we re- 
ferred to it editorially as ““ the set of 
the season,’’ and the interest aroused 
and the satisfaction which the set has given has more than 
convinced us of the accuracy of our forecast. Confident 
as we were of the enthusiasm with which the set would 
be received, we made arrangements to have a very large 
number of additional copies available of the issues in 
which the set was described, but some little while ago we 
found that these copies were quite insufficient to cope with 


‘the demand which there .has been for descriptions 


of the set, and our publishers have therefore made 
arrangements to produce a booklet describing the ‘‘ Every- 
man Four,’’ with complete constructional details. This 
booklet is published at the price of 1s., or post free from | 
our publishers at 1s. 2d., and is now available. 

It has never been our practice in The Wireless World to 
devote much space in the pages of the journal to boosting 
our own wares, but with every set which we describe we 
feel that we have the confidence of our readers, who know 
our policy and are assured of the efficiency of the sets 
we describe. 
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HERE can be little doubt that, as far as amateur 
reception of telephony is concerned, the most con- 
sistent long-distance results are obtained on the 


short waves. - It must not, however, be assumed that the 
well-known American stations KDKA (Pittsburgh) and 
2XAF, with the other relays of WGY (Schenectady) can 
be received regularly every evening at good stréngth; 
there are times when their signals -are just as elusive as 
those on the normal broadcast waveband. For instance, 
both the stations ‘mentioned seem to have been receivable 
with extraordinary ease and at great strength during the 
early part of the present winter, but, in most parts of the 
country, reports indicate that there was a general falling 
of in December. At the time of writing we seem to be | 
emerging from this period of bad reception. ` 


The great majority of popular short-wave re- 
celvers comprise a regenerative detector with one 
or two stages of low-frequency amplification. Now 
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_ the rectifying valve of the ‘* Nucleus ’’ receiver! has a 
high résistance connected in its anode circuit, and for this 
reason it is not easy to 
obtain smooth reaction . 
control from it; this 
trouble is accentuated by 
the fact that. it is operating 
on the lower bend of its. 
grid volts-anode current 
curve, so, to obtain the 
critical and smooth reaction 
which is absolutely essen- 
tial for short-wave work, 
the addition of a separate 
“reactor? valve is con- | 
sidered necessary. The cir- 
cuit of the arrangement 
adopted is shown in Fig. 1, 


' The Wireless World, Dec. 
t, 1926. . f f in dotted lines. 
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Fig. 1.—The circuit diagram, showing connections to the detector 
R.C. = reaction condenser, 0-0002 mfd. 
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An Instrument Adaptable. also. 
to other Detector=L.F. Sets.’ 


' By -H. P, SMITH: > 


which also makes clear the connections. of the detector ; 
these are indicated by. dotted lines. Except ‘for the | 
addition of the reacting valve, the system is in every way 
conventional. <A singlé-tapped coil acts as both the 
aerial and secondary inductances; the fornier circuit is 
‘untuned,’? and the degree of coupling is varied’ by 
increasing or decreasing ‘the number of turns between 
the aerial tapping and the earth connection. 


Reaction Control. 


-The reactor valve is fed with high tension through an 


- H.F. choke, which deflects oscillatory ċurrents through 


the reaction coil L, ; this is tightly coupled to the tuning 
inductance L, a Which, it should be noted, is common. to 
the grid circuit of both valves. The intensity of -the 
current passed through the reaction coil’ (and conse- 
quently the amount ’of reaction) is decided by the setting .. 
of the reaction condenser R.C., which may be considered 
as a variable. resistance. 
It will be seen that the grids of both reactor and 
detector valves automatic- 
ally assume the same volt- 
' age, the value of which will 
depend on the adjustment | 
of the .potentiometer and 
bias battery in the 
‘“ Nucleus °” unit. The 
first valve should be work- 
ing ‘on the straight part of 
its curve, while the second, 
of course, must be on the 
bend, so if a common H.T. 


6 b t pgs 
Q-- oi rtd a ca e Saad 


wee Send EA e voltage is to be applied 
ar T AAS the two valves must 
obviously have different 
characteristics. One of the 


general purpose type, with 
a moderately high- imped- 
ance, will be quite suitable. 
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Short-wave Unit for the 
Nucleus Receiver.— 
for the short-wave unit, 
assuming that a ‘“‘ high 
magnification ’’ detector 
is used, as was originally 
recommended. | 
For the sake of uni- 
formity with other units, 


the panel is somewhat 
higher than is actually 
necessary. The base- 


board is raised to allow of 
easier access to the inside 
of the set, although 
there are no components 
mounted on its under- 
side. An aluminium 
screen is fitted behind the 
panel to minimise hand- 


capacity effects, which 
are always. troublesome 


on the short waves; its 
construction is shown 
clearly in Fig. 3. It 
should be observed that 
the condenser makes con- 


Fig. 3.—Details of the screen, which is of No. 28 gauge aluminium. 
. A, jin. dia.; B, jin. dia.; C, j,in. dia. 


tact with it, but the hole for the rheostat spindle should 
be sufficiently large to give complete clearance. The 
screen is in electrical connection with the negative L.T. 
lead ; contact is made by inserting a metal soldering tag 
between the edge of the baseboard and the aluminium sheet. 

The construction of the coil is clearly shown in Fig. 4. 
Two ebonite rings, 3in. in external and 24in. in internal 
diameter, are cut with a fretsaw from }in. sheet. Four 
longitudinal ebonite strips measuring 2#in. long, ŝin. 
deep, and iin. thick are prepared. These should be 


grooved for the coil, the 12 turns of which are spaced. 


by jin. between centres. The grooves in the first strip 
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Fig. 2.—Drilling details of the front panel and layout of components on the baseboard. A, jin. dia.; 
B, jin. dia.; C, 1 B.A. tapped; D, jin. countersunk for No. 4 woodscrews. 


may start }in. from the end; in the next }sin., in the 
next +in., and so on, as there is obviously an advance 
of yin. in each quarter turn. A very shallow groove, 
din. wide, is cut at a distance of łin. from the last turn 
to accommodate the reaction -winding, which consists of 
six turns of No. 3o D.S.C. wire, wound in the same 
direction. The inner end of this coil connects direct to 
the plate of the valve, while the other is anchored to a 
soldering tag secured by one of the fixing screws. This 
connects to the fixed plates of the reaction condenser.. 
The aerial-grid coil is wound with No. 16 S.W.G. 


ll 


Fig. 4.—Detalled sketch of the aerial-grid and reaction coils. 
` B 8 


wave ‘Unit for the A Receiver.— 

Boar wire (preferably hard drawn), which is 
or et hed till it is quite straight and then cleaned with 
emery paper. It should now be tightly wound on a 
cylinder of about 2$in. in diameter, allowing an extra 
or three turns. When the coil is removed it 
‘be found to spring out to approximately the 
required diameter, and may be fitted on the skeleton 
‘tO "m er. i 

5 _ The construction of the choke is clearly shown in 
Fig. 5- It carries a single-layer winding of No. 42 
i >a 
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BY ig. 5.—Sectional sketch of the H.F. choke coil and its base. 


ma e wire, and is supported i in tin clips mounted on a 
HT ebonite base measuring 3in. by Hin. wide and 
. thick. The heads of the screws securing the clips 
re e de eply countersunk. 

‘The _ lower surface of the valve holder is raised rin. 
ove the baseboard by three lengths of ebonite tubing, 
thr igh which the one down screws are passed into 


the baseboa A 
à -_, « 


4 _ Connecting Up the Unit. 


vers < 


The “mounting of the components and the wiring are 
ndicate IN ES 2 and 7. ‘The majority of the con- 
ns are made with No. 18 bare tinned copper wire, 
€ dds ‘being used for connection to. the clips. 
Fa Sshould be carefully chosen, as it is essential 
that th not short-circuit adjacent turns. It will 
be seen fr om the photograph that the junction’ point 
etween tl he flexible earth connection and the output 
€ m inal B is anchored to a small ebonite block screwed 
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LIST OF PARTS. 


Ebonite panel, Gin. X Sin. X jin. 

Cabinet and baseboard (Camco). 

Rheoslat (Finston). 

Variable condenser, square-law, slow-motion, 0:0002 mfd. 
(G.E.C.). ; 

Spring clips (Baltic). 

Valve holder (Excelsior). 

Sockets (Lisenin). 

Ebonite rod, tube, and strip, wire, screws, elc. 
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Approximate cost - £2 
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The unit is connected to the ‘‘ Nucleus ’ receiver by 
bridging adjacent sockets by short leads fitted with suit- 
able plugs; the aerial and earth leads are of course 
transferred. ‘There is no particular reason why a 
separate H.T.+ lead should not be taken direct to the 
battery, and this course should certainly be tried if the 
voltage applied by the inter-connection of the two 


Rear view of the set. 


positive sockets appears to be excessive for the particular 
type of valve being used for reaction. 


Operating Instructions, 


There are two possible methods of connecting the aerial 
and earth tappings, as shown in Fig. 6. ‘The first (a) 
is perhaps the more effective. For reception on about 
60 metres the earth lead should be joined to a point 
about 8 or g turns from the grid end of the coil, and 
the aerial to the extreme end, thus giving 3 or 4 turns 
in the open circuit. If reaction control is found to be 
difficult, it may be assumed that aerial loading is exces- 
sive, and the aerial clip should be moved nearer the earth 
connection. For work on shorter waves, about 6 or 7 
turns in the closed circuit, and 2 aerial turns, will be 
found about right, although it is impossible to lay down 
a hard-and-fast rule, as so much depends upon incidental 
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Fig. 7.—The practical wiring plan. 


capacities. Generally speaking, it is desirable to use as 
much inductance as possible, and signals will generally 
be better if the number of grid turns are increased with 


Fig. 8.—-Details and leading dimensions of the cabinet. Wood 
of jin. thickness is used throughout.. 
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The screen is connected to —L.T. 


a corresponding decrease in tuning capacity. Thus, the 
arrangement shown in Fig. 6 (b) may be preferable 
when receiving on the upper part of the wavelength 
range. : 

The operation of a short-wave receiver is distinctly an 
art, and one which can only be acquired by practice ; 
the beginner will certainly find the extreme sharpness of 
tuning a matter of some difficulty at first. As already 
indicated, hand-capacity effects are likely to be trouble: 
some, although they are not particularly bad in this 
receiver. An extension handle may, however, be neces- _ 
sary for the tuning condenser of the ‘‘ Nucleus ” unit, 
as it is unscreened ; in any case, the grid lead is, as a | 


. ,matter of course, in close proximity to the hand of the 


operator.. _ . ; 
Adaptability to other Receivers. 


The unit is quite suitable for addition to the majority 
of well-designed and conventional detector-L.F. re- 
ceivers with grid rectification and a direct-coupled aerial 
circuit. It is merely necessary to transfer aerial and 
earth leads, to remove the aerial tuning coil, and to 
connect to its socket the output terminals A and B. The 
reaction coil holder will be short-circuited. Both set 
and unit will be fed from common batteries, but care 


. should be taken that the connection between negative 


H.T. and the L.T. battery is the same in both instru- 
ments. It is desirable that the grid leak of the detector 
valve should ‘be connected between grid and filament 
battery rather than across the condenser. The former 
arrangement will maintain the reactor valve grid at a zero 
voltage which is fairly suitable. 

Should there be difficulty in obtaining sufficient reaction 
it is advised that one or two turns should be added to the 
reaction winding ; this addition is more likely to be neces- 
sary when leaky grid condenser rectification is used. 
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Measurements on 


RADIO-FREQUENCY AMPLIFIERS. 


I—A Review of Present Methods. 


By R. ‘L.. SMITH ROSE, Ph.D., D.Sc., A.M.I.E.E., and H. A. THOMAS, M.Sc. 


LTHOUGH a good deal has been written on the 
subject of the valve amplifier, little credence can 
be attached to many of the statements made 

regarding the performance of this vital part of a wireless 
receiver. The theory of valve amplification has been 
attacked by many in diverse ways, and although much 
theoretical knowledge is available to the designer, there 
is still room for much more exact information as to the 
actual performance of an amplifier. 


Classification of Amplifiers. 


An amplifier may be defined as a combination of valves 
and suitable coupling components by means of which 
magnification of a small alternating E.M.F. is obtained. 
The frequency of this E.M.F. usually lies within one of 
two definite bands, viz., between o and 10,000 cycles per 
second, in which case the instrument is called a “‘ note 
magnifier ’’ or ‘‘ audio-frequency amplifier °’ and is used 
for magnifying speech frequencies; or above 10,000 
cycles per second, in which it is called a radio- or high- 
frequency amplifier. In either case the factors which 
play an effective part in the amplification process may 
be classified under the follow: ing heads 
ings : — 

‘(a) The number and type of sate: 
used. 

(b) The method of coupling the output 
of one stage to the input of the next stage. 

(c) The coupling which exists between 
the output of any stage and the input of 
the same or any previous stage. This may 
_ be intentional, as in the case of deliber- 
ately inserted retroaction or a neutrodyne stabilising 
agent, or it may be accidental, consisting of the stray 
capacities and leak resistances which exist between stages, 
or the inter-electrode capacities and leaks in the indi- 
vidual: valves. 

_ The effects of the factors comprised under (c)~usually 
place a limit to the total amplification obtainable at any 
frequency ; although in certain cases, the stray coupling 
may act advantageously to give a larger coefficient of 
amplification than would normally be predicted from a 
consideration of the circuits, neglecting this factor. 

In the’case of audio-frequency amplifiers the coupling 
may be of the resistance-capacity, choke-capacity, or 
transformer type. In the high-frequency case the same 


type of coupling can be used, but serious modifications. 


are usually necessary. The audio-frequency amplifier 

presents a somewhat simpler case than the radio-frequency 

instrument, due to the fact that stray capacities offer a 

higher impedance to the current, and are therefore not 

very important except, perhaps, at the highest audio-fre- 
BII 
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Fig. 1 .—Schematic diagram 
to explain retroactive effects 
in high-frequency amplifiers. 


quencies. The design of suitable types of coupling is not 
easy, but is certainly not so difficult as in the radio- 
frequency case. For the low-frequency amplification of 
telephony it is more important to ensure that the output 
wave-form is a good replica of the original input than 
that the amplification is a maximum. The two problems 
of distortion and amplification are unfortunately linked 
together in such a way that maximum amplification fre- 
quently involves serious distortion. It is necessary, there- 
fore, to compromise between these two essential character- 
istics. For the amplification of high-frequency E.M.F.s 
it is usually not so important to maintain perfection of 
wave-form, and high ain piacanon becomes the major 
consideration. 

In the present articles, drererare: the radio-frequency 
amplifier will be chiefly dealt with, although the two 
cases are so interlinked that a definite demarkation càn- 
not be made. Much has been said of freak high-fre- 
quency amplifiers, in which enormous amplification is 
obtained, but very few measurements which can claim 
serious scientific attention have been put forward. 
Although a particular amplifier can be built possessing 
very, desirable characteristics, unless this instrument can 
be copied to a given specification, the 
apparatus can hardly be said to possess de- 
sign. -It is only by careful measurement 
under the actual operating conditions that 
the various characteristics can be analysed 
and the contribution made by each com- 
ponent studied. 

It is often thought that the overall 
amplification is the product of the ampli- 
fying properties of each component portion. 
This condition is rarely obtained owing to the many stray 
couplings, electric and magnetic, that almost inevitably 
exist in the instrument. An amplifier does not usually 
act as a pure voltage device, but rather as a relay with 
a very large power ratio. Although the absorption of 
power on the input may be small, it is rarely negligible, 
especially at high frequencies, and this fact gives the. 
amplifier another property, patie that of imposing ə 
load upon the input circuit. 


Factors Governing Performance, 
These are as follow :— 


(a) The voltage amplification. 

(b) The effect upon the circuit to which it is connected. 

(c) The perfection of the output as a copy of the 
original L.M.F. impression. 

The last of these three properties will not be dealt 
with at present owing to the lack of sufficient experimental 
information. 
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Measurements on Radio-frequency Amplifiers. — 

If we connect an amplifier across a tuned circuit aud 
produce a small E.M.F. in this circuit, we can compare 
the output obtained to the original E.M.F.; and could 
call’ such a figure a measure of the amplification. If, 


however, the conditions of the input tuned circuit were 


slightly modified in any way, it would be found that the 
amplification had seriously changed without any change 
occurring in the amplifier itself. Clearly, then, this 
figure gives us, not a property of the amplifier, but of the 
combined system of a tuned circuit and an amplifier. 
This property is somewhat complex, due to the interaction 
of the tuned circuit and the amplifier on each other. 
This is the actual case which requires solution, since the 
reception of wireless signals almost invariably involves 
the amplification of an E.M.F. originally inserted in the 
tuned circuit. In order to study this case for various 
tuned circuits under all conditions, we must study the 
properties of the amplifier as a unit without- its input 
circuit, and then study the input circuit alone. _ The 


\ 


Fig. 2 _—Method of measuring overall amplification due to F. W. Jordan. A radio-frequency input 
modulated by a pure sine wave is employed. 


comuination of these two pieces of information gives the 
desired knowledge. | 

The meaning which we will attach, therefore, to the 
term ‘ voltage amplification ’? is the ratio of the output 
E.M.F. to the input E.M.F., under specified amplifier 
conditions, and when the instrument is unattached to any 
input circuit. In general the voltage amplification will 
vary with the frequency employed to an extent which 
must be investigated experimentally in each case. It will 
be noticed. that the output is expressed as a voltage; 
and therefore if we add a rectifying valve and an audio- 
frequency amplifier, we should consider the voltage 
amplification of the high-frequency stages as the ratio 
of the voltage delivered to the grid of the rectifier valve 
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to that applied to the grid of the first valve. The audio- 
frequency stages could be treated in a similar manner. 
The characteristic of the rectifier is essentially different, 
as it converts a modulated high-frequency E.M.F. into - 
the’ audio-frequency component, corresponding to the 
modulation. Any overall amplification figure which in- 
cludes the rectification process has no meaning, since it 
will depend upon the percentage of modulation of the 
injected high-frequency energy. 3 
For the purpose of a general discussion we can repre- 
sent an amplifier as in Fig. 1, where A is the amplifier and — 
C may be considered as a lumped coupling arrangement, 
having the same effect as the distributed coupling actually 
existing between the different members of the apparatus. 
Let a small input E.M.F. be applied to the amplifier. 
This will give rise toa comparatively large output E.M.F., 
and, owing to the coupling, a certain portion of ‘this 
E.M.F. is fed back to the input end of the system. Now 
this feed-back or retroaction may produce. one of two 
effects. If the E.M.F. so delivered to the input is 
nearly in phase with that 
originally: applied, the effec- 
tive E.M.F. applied to the 
grid - filament circuit is 
greater than the . actual 
E.M.F. supplied, and this 
extra E.M.F. will in turn be 
magnified, and a similar. 
IR percentage of this will again 
be fed-back, so increasing 
the input. If each feed- 
back effect is less than the 
preceding one that produced 
it, the sum of all the input 
E.M.F.s will be finite and ~ 
will obviously result in an 
-increase in the amplification. 
If, however, the coupling is 
sufficient to feed-back an 
E.M.F. larger than the 
original input E.M.F. pro- 
ducing it, the sum of all the 
E.M.F.s_ will be infinite, 
` since each one is larger than 
its predecessor. Under these 
conditions the amplifier, will 


break into oscillation. By 
artificially controlling this 
feed-back or retroaction 


effect we can increase the overall voltage amplification to 
enormous values at the sacrifice of stability. 


Load on the Input Circuit. 


We have not so far considered the effect of an input 
circuit, but we have seen that the amplifier will introduce 
a load which may be considered as a shunt to the tuned 
circuit. It is found experimentally that this load may 
be represented by a resistance and a capacity, or a resist- 
ance and an inductance in series acting as a shunt to the 
tuned circuit. The effect of this load is two-fold. The 
tuning of the input circuit is slightly altered, and since 
energy is dissipated in. the resistance component,. the 
effective resistance of the tuned circuit is increased ; 

; B 12 


FEBRUARY 2nd, 1927. - 


Measurements on Radio-frequency Amplifiers.— 
therefore, for a given E.M.F. inserted in this circuit, 


the applied E.M.F. ta the amplifier is reduced. By 


means of various types of coupling, however, a feed- 
back of energy from the amplifier is possible; and this 
will mean that a given small E.M.F. in the tuned circuit 
may supply a larger net E.M.F. to the amplifier. In 
other words, the shunt resistance due to the amplifier has 
a negative value. A point can’ be reached where the 
energy which is fed back exactly neutralises the loss of 
energy taking place in the , 

input circuit. When this con- 
. dition is obtained, the effec- 
_ tive resistance of the circuit 
is obviously zero, .since a 
small E.M.F. will. give rise 
to an infinitely large cur- 
rent. This is a condition of 
instability. ` If now the 
coupling is still further in- 
creased, the feed-back 
energy is greater than the 
energy due to ohmic resist- 
ance and radiation, in which 
case a small E.M.F. applied 
to the input circuit will give 
rise to a constantly increas- 
ing E.M.F. which tends to 


AMPLIFIER 


augment the original. In Mig. 2 Circuit tor meseure 
° men o +T. am cation 
other words, a large oscilla- due to M. Pirani. 


tion is obtained, the ampli- 


tude of which is controlled by limiting factors introduced ` 


by the valve, which is acting as the relay sustaining the 
oscillation.’ For all stable conditions, therefore, we 
must satisfy the requirement that the feed-back voltage is 
less than the original applied E.M.F. in the input circuit. 


Retroactive Couplings. 


The couplings referred to may be internal to the ampli- 
her, or there may be a direct external coupling from the 
output to the tuned input circuit, inserting a back E.M.F. 
in this circuit which will naturally- result in a greater 
E.M.F. being applied to the grid of the first valve, but 
which is essentially not a property of the amplifier but 
of the external circuit. Such coupling is usually called 
“ reaction ° or ‘‘ retroaction.’? Now the resistance of 
the input circuit is defined in terms of the current pro- 
duced at resonance for a given applied alternating 
E.M.F. If an external E.M.F. in phase with this is 
added by the reaction mechanism, we shall obviously 
obtain a greater current for the same input. This means 
- that the ‘‘ effective ° resistance of the circuit has de- 
creased. By. increasing the reaction, we can therefore 
increase the overall sensitivity by reducing the resistance 
of the ‘tuned circuit until, finally, when the resistance 
reaches zero, the input circuit will behave as an oscillator. 

It is important to appreciate clearly the essential differ- 
ence between the two types of coupling, the one a matter 
purely concerning the amplifier, and the other depending 


! All the energy comprising the feed-back or retroactive 
effect is, of course, supplied by the batteries connected to the 
valves in the amplifier. | 
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upon the nature of the coupling between the amplifier 
and the tuned input circuit. Considering the amplifier, 
it is apparent that since small stray capacities have a 
comparatively low reactance at high frequencies, the effect 
of stray capacities due to the distribution and arrangement 
of the components may be very serious; and although it 
is possible to analyse theoretically some simple cases, the 
designer will always have to resort to measurement to 
determine the performance of a complex amplifier.’ 


Measurement of Amplification. 


The accurate measurement of the voltage amplification 
given by a valve amplifier is not a simple process. It 
is obviously desirable to use inputs of the same order as 
those met with in practical wireless reception, since the 
amplification factor may change seriously if the input 
becomes large. To satisfy this practical condition it is 
necessary in most cases to use input E.M.F.s of the 
order of a few millivolts and to measure output currents 
of the order of microamperes. The direct measurement 
of such inputs and outputs presents many difficulties. 
It must also be remembered that any interference with the 
intermediate part of the amplifier is undesirable, since it 
may completely modify the-behaviour of the instrument. 
For example, it would not be sufficient to measure each 
stage of a six-stage amplifier by injecting E.M.F.s intern- 
ally and measuring the output at an intermediate stage, 


Fig. 4.—Circuit for H.F. measurements corresponding to Fig. 3. 
Use is made of a capacity potentiometer. 


and then assume that product as the total amplification 
factor for the six stages. It is highly desirable that the 
amplifier may be considered as a piece of apparatus 
possessing but two pairs of terminals, and access to these 
terminals only is permissible if a measurement is to 
have any real value. 

We will now consider briefly the chief methods that 
have been previously adopted for the determination of 
voltage amplification at radio frequencies.’ The first to 
be considered is that due to F. W. Jordan,” and may be 
understood by the aid of the circuit diagram given in 
Fig. 2. Inthe high-tension supply lead of a radio-fre- 
quency oscillator A is inserted the output from an audio- 
frequency oscillator shown at B. This oscillator com- 


2 F, W. Jordan: “A Method of Measuring the Amplifcs- 
tion of a Radio-Frequency Amplifier.’ Proc. Phys. Soc., Vol. 
52, p. 105, 1919-20. TU 
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Measurements on: Bidein “Amplifiers.— 

prises a valve maintained tuning fork, C, 3 which provides 
a constancy-frequency source of pure sinusoidal E.M.F. 
of a few volts only. The radio-frequency oscillator has 
a high-tension supply of only four volts above the nega- 
tive end of the filament, and the oscillations are there- 
fore exceedingly feeble. The inserted audio-frequency 
E.M.F. which acts as a modulator of the high-frequency 
oscillation is only about 1 volt, since. these oscillations 
cease to exist if the anode potential is lower than about 
3 volts. The anode potential is thus varying at an audio- 
frequency from about 3 to 5 volts about the mean value, 
and the amplitude of the -radio-frequency oscillation 
varies from nearly zero to twice the value at 4 volts H.T. 
supply, i.c., the wave is almost a (or 100 per 
cent.) modulated. 

The oscillating circuit is coupled to an intermediate 
untuned circuit, consisting of two coils D and E. The 
last coil forms the primary of a mutual inductance, the 
secondary coil, of which F forms part of a tuned circuit 
connected to the amplifier. By moving the coil E with 
respect to F, the E.M.F. induced in F, and hence the 
input to the amplifier can be varied. After rectification 
by the last valve in the amplifier the audio-frequency 
output is led to a telephone receiver wa a switching 
arrangement shown at G,-by means of which a com- 
parison with a standard source can be made. When the 
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Fig. 5.—The method due to A. Bley which does not use a modulated source, 


telephone is connected across the potentiometer H, an 
E.M.F. from the original audio-frequency source is 
applied to* it, and by adjusting the potentiometer any 
strength of signal can be fixed as the standard of com- 


parison. 


In making amplification measurements, the E.M.F. 


> W. H. Eccles and F. W. Jordan: ‘‘The Maintenance of 
the Vibration of a Tuning-fork.” Zhe Electrician, June 20, 
1919. 
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across the condenser of the tuned circuit is applied to the 
rectifier and the coil F is adjusted with respect to E until 
the output signal intensity is the same as that obtained 
when the telephone is directly connected to the audio- 
~The E.M.F. is now applied to the © 
whole amplifier, and the mutual inductance EF is 
reduced until the signal intensity is the same as before, 
The ratio of the mutual inductances used in the above 
settings then giv es the amplification of the high- pr eIMenLY 
stages. 


j Fig. 6.—Connections of the mutuali inductance in the 
method due to F. E. Smith and H. Q. Napier. 


In considering the application of this method for really 
accurate measurement work the following points must be 
noted. Jn the first place, the limiting accuracy with 
which any telephone balance can be obtained is of the 

order of 5 per cent., since the human ear is 
Ko very insensitive to small changes of intens- 
ity. Secondly, the accurate determination 
of the mutual inductance at. radio-fre- 
quencies is not a simple matter, and the 
difficulties are increased if the range of 
calibration has to be very large in order to 
measure large overall amplification factors. 
Thirdly, the presence of a tuned input cir- 
cuit will seriously modify the behaviour of 
the amplifier, and the result obtained can- | 
not therefore be .regarded so much a 
property of the amplifier alone as of the 
‘tuned circuit and amplifier together. It 
may further be pointed out that in any 
method. of measuring amplification to be 
-7 used for research purposes, it is very desir- 
able to provide means for measuring the 
actual value of the input and output em- 
ployed, and also of the percentage modu- 
lation. 
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The Capacity Potentiometer. 


Another method due to Pirani,* and used 
chiefly at audio-frequencies, also employs a 
telephone comparison, but with a potentio- ` 
meter arrangement in place of the mutual 
inductance described above. The circuit diagram is given 
in Fig. 3, from which it will be seen that a valve oscilla- 
tor A supplies current to the resistances R, and R,, and 
by means of R, and R, a small known E.M.F. is applied 
to the amplifier. The output balanced by means of the 
tapping across R,. 


+ M. Pirani: “On the Study of the Efficiency of Amplifiers 
for Reception.” Jahrb. der Drahtl, Tel. und Tel. Vol. 16, 
p. 2, 1920 
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- - Measurements on Radio-frequency Amplifiers.— 

For radio-frequencies the resistances are replaced by 
_ a capacity potentiometer arrangement as shown in Fig. 4. 
' The radio-frequency oscillation from the source A is 
‘modulated at an audible frequency, and the condensers 
C,, C, and C, are arranged to obtain a small, known 
E.M. F. for application to the input of the amplifier. 
The comparison standard is given directly from the audio- 
‘frequency source. The effect of the capacity input load 
used as above is important, although-not so serious as 
that of a tuned input circuit. 


Other Methods. 


A modulated source is not 
used in the method due to 
Bley,* the circuit arrange- 
ments are shown in Fig. 5. 
Here a mutual inductance, 
consisting of the coils K, and 
Ka, is used to provide the 
input. The primary K, 
forms part of an inter- 
mediate circuit, the other 
coil L being coupled to the fe 
high - frequency oscillator. 

The leads forming part of . 
this circuit are screened to 

prevent direct induction from 

the oscillator, and the leads from K, to the amplifier are 
similarly screened. The output is measured by a ther- 
mionic voltmeter, consisting of a grid current rectifying 
valve with a sensitive galvanometer in the anode circuit. 
The direct anode current is balanced out by means of a 
primary cell and potentiometer in the usual manner. 
Such an instrument gives deflections of the galvanometer, 
which are approximately proportional to the square of 
the. applied E.M.F. and-can be calibrated at moderately 
low frequencies by means of.a potentiometer or a cali- 
brated mutual inductance. The latter method was 
actually used by Bley. 

If the switch H is put into position 1, the input 
E.M.F. is measured ; in position 2 the oscillating voltage 
af the output across the resistance R is determined. 
The ratio of these two values gives the amplification. 
While the method is superior to those previously described, 
the possible shunting effect of the voltmeter at. radio fre- 
quencies is one for investigation. As already stated, if 
the amplification is large the calibration of the “mutual 
inductance becomes rather difficult, although it appears 
from Bley’s results that the method has been used for 
toltage amplifications as high as 1,200. 


5 A. Bley: 
Amplifiers.” 
1923. | 
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“ Experimental Investigation of High-Frequency 
Archir. fiir Electrotechnik. Vol. 12, p. 124, 
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Fig. 7.—Method of modulating the H.F. source employed by 
F. E. Smith and H. C. Napier 
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A novel method has been devised by Smith & Napier,’ 
the principles of which can be understood with the aid of 
Fig. 6. <A valve oscillator supplies a primary coil P, 
which has coupled to it two secondaries S, and S, fixed 
together at right angles, but capable of rotation with 
respect to P about their common axis. When the mutual 
inductance is a maximum for one coil it is a minimum 
for the other, and by calibrating this mutual inductance 
for various positions, the ratio of the E.M.F.s induced 
in the secondaries is known. ‘The two coils are con- 
nected to the input of the amplifier and to a standardised 
last stage respectively by 
means of a switch, and the 
position of S, and S, is ad- 
justed until the signal 
strength heard in the tele- 
phones is the same for both 
positions of the switch. The 
ratio of the mutual induct- 
ances of S, and S, with P 
then gives the voltage am- 
plification. The method is 
very quick and useful for 
the measurement of voltage 
amplification of one or two 
stages at audio-frequencies 
under the exact conditions 
at which the amplifier 
operates. As previously pointed out, the calibration of 
the mutual inductance for high voltage factors becomes 
very difficult. 

-For modulating the source for radio-frequency measure- 
ments the method employed is depicted in Fig. 7. A 
coil L, is connected in series with a rotating switch S across 
the main tuning inductance L, The circuit is thus 
detuned at an audible frequency by the revolving switch 
S. Such an arrangement will tend to give a modulation 
with. a square wave-form, and it is possible that serious 
harmonics may be produced and that the shock impulses 
given to the amplifier will produce transient phenomena 
of a complex nature. 

The main criticism of all these methods is that they 
do not measure the actual E.M.F. applied to the ampli- 
fier or the output current obtained, and that the range of 
amplification factors that can be measured is limited. 
In the next article a description will be given-of a method 
in which an attempt has been made to overcome these 
drawbacks and which has been used for investigating in 
detail the voltage amplification given by different types of 
radio-frequency amplifiers operating under the conditions 
employed in wireless receivers. 

° F. E. Smith and H. C. Napier. ‘‘On the Measurement of 


Amplification given by Triode Valves at Audible and .t Radio 
Frequencies.” Proc. Phys. Soc., Vol. - 82, p. 116, 1920. 
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POST OFFICE 


TATED to be for the purpose of locating oscillating re- 
ceiving sets, this 20 h.p. motor van has been equipped with 
direction finding gear and a receiver covering the short 
wavelengths as well as the broadcast band. Bearings from 
three or more points within about the radius of a mile are 
taken on the offending station (assuming that it persists and 
can be identified !). It is finally located by an excursion along 
the suspected street, the pointers on the direction finder indicat- 
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(Top Left) The Mobile Direction 
Finding Station to be used by the 
Post Otħce Engineering Department 
for the tracking down of oscillators. 
(Above) The direction finder and its ` 
three—valve receiver-amplifier. The 
small handle critically controls the 
geared dial, holding it secure against 
vibration. 
(Left) The wheel rotates the external 
frame. Beneath the clock is a balanc- 
ing tuner to compensate for errors. 
On the receiver panel, the left-hand 
dial is the tuning condenser, next 
capacity reaction, other controls being 
three filament rheostats and a 
potentiometer. 


ing when the position of the offender is at exact right angles 
to the direction of travel of the van, that is when the van is 
directly outside premises where a'call might be made. Reaction 
users need not be so alarmed as the over-enthusiastic trans- 
mitter who exceeds the privileges of his licencé, assuming he 
possesses one. To the transmitter who is not anxious -to re- 
ceive a rather unwelcome report of the reception of his signals, 
let this be a warning. 
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A COUNTING THE PIRATES. 
SA Office states that 2,179,000 


vireless in the Fulham Work- 
“he Seeeeation possesses 402 


a wireless set with- 
ice ecember 6th last, a 
m = “pirate ” said that he 
args _cou Id not take out a’ licence 
r’s Day. 
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ET BROADCAST? 


eli ment reassembles Captain 
, will raise the question 
ng ae proceedings of the 
especialy that the Budget 


suitable as a subject 
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"FRANSATLANTIC. TELEPHONY 
: SERVICE. 


A further extension in the Post Office 


Transatlantic Telephony Service took 
place at 1.30 p.m. on Saturday last, when 
the service became available to and from 
all places in England and Wales. Simul- 


' taneously the service was extended in 


America to include the States of New 
Jersey and Pennsylvania. 


ooo 


BROADCAST CONTROL BY 
MUSICIANS, 


Fifteen microphones were employed by 
the American National Broadcasting 
Company on January 21st when transmit- 
ting a performance of “Faust” given 
ty the Chicago Civic Opera Company. 

e microphones, distributed throughout 
the stage and orchestra pit, were con- 


nected to a specially constructed 
“mixing” panel where . competent 
Musicians attended to the correct 


balancing of the various effects. Trained 
Musicians, it is reported, were also in 


attendance at many points on the land. 


line linking up the chain of stations 
participating in the event. 
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HAPPY CRIMINALS. 

Convicts in the Horsens prison at Jut- 
land are to be allowed to construct their 
own broadcast receivers. 

oo0ooo 
LICENCES IN NORWAY, 

There are approximately 100,000 owners 
of wireless receiving licences in Norway 
and the number is increasing daily. 
Denmark has 92,000. 
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LINER’S WIRELESS RECORD. 

The Cunard liner Carinthia ’’ is 
believed to have created a_ wireless 
record by establishing two-way ship-to- 
shore communication over a distance half- 
way round the earth. The ‘‘ Carinthia,” 
which is now on a voyage round the 
world, accomplished the feat by ex- 
changing messages with the New Bruns- 
wick station (N.J.) while 12,500 miles 


ec 


away. 


THIRTY-ONE YEARS AGO. To-day 
marks the anniversary of the arrival of 
Senatore (then Signor) Guglielmo Marconi 
in England in 1896. The above portrait 
of the famous inventor was taken shortly 
afterwards. 
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Events of the Week in Brief Review. 


WORLD WIRELESS CONFERENCE 


POSTPONED. 
It is understood that the proposed 
International Radio Telegraph Confer- 


ence, originally arranged to take place 
in Washington next spring, will be post- 
poned until the autumn. 
0000 
OUR POOR POST OFFICE. 
During the financial year ended March 
Slst, 1926, the Post Office collected a net 
amount of £784,505 in respect of broad- 
cast receiving licences. £500,000 was 
handed to the B.B.C., leaving a comfort- 
able balance of £284,305. 


oo0oo0oo0 

AN OSCILLATOR IN PETERBOROUGH. 

Alleging that some unknown person is 
deliberately oscillating and thereby spoil- 
ing broadcast reception, a number of 
listeners residing within three and- four 
hundred yards of each other in -the 
Fletton Avenue district of Peterborough 
have sent an appeal to the B.B.C. for 
advice and help. 

00200 
AUSTRALIAN BEAM TESTS. 

As indicated in last week’s Wireless 
World, the official tests with the new 
Marconi beam stations at Grimsby and 
Skegness showed that communication 
with Australia could be maintained over 
long periods at a higher speed than that 
required by the Post Office. During the 
tests, however, certain defects developed 
in soñe of the auxiliary apparatus, and 
the company states that, as further time 
will be required in w hich to remedy them, 
it is not applying to the Post Office to 
accept the stations until the trouble is 


overcome, 
oo0o°o 


A NOTABLE ANNIVERSARY. 

On February 2nd, 1896, the young 
Guglielmo Marconi arrived in England, 
bringing with him the crude apparatus 
which formed the nucleus of practical 
wireless telegraphy. In the same year he 
took out the first patent for Hertzian 
Wave Telegraphy (No. 12039 of 1896) ac- 
eording to which, besides many improve- 
ments in the apparatus, one end of the 
Hertzian dumb-bell oscillator was buried 
in the earth and the other end elevated in 
the air. 

In July, before officials of the Post 
Office, he conducted successful experi- 
ments over a distance of 100 yards, and 
shortly afterwards established communi. 
cation between points 1} miles apart. 
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B.B.C. IN LIQUIDATION. 

As a matter of formality under the 
Companies Act, a meeting of creditors of 
the British Broadcasting Company is to 
be held at the Hotel Cecil on February 
7th. Sir John Reith, the liquidator, 
states that all creditors have been or will 
be paid in full. | 7 

0000 oe 
THE PURPOSE OF BROADCAST - 
RECEIVERS. E 

Mr. C. F. Phillips will introduce an 
informal discussion on ‘‘ The Purpose and 
Design of Broadcast Receivers ° at this 
evening’s meeting of the Wireless Section 
of the Institution of Electrical Engineers, 
to be held at Savoy Place, W.C.2, at 
6 p.m. 
$ oo0oo0o0 

BUYING A LOUD-SPEAKER. 

Advice from a Welsh newspaper :— 
‘* Go to a dealer who carries a large stock 
(of loud-speakers), get him to demonstrate 
all he has, and ask him to let you have 
the one that appeals to you most for an 
evening’s trial on the understanding that 
you may change it.” : 

‘And mind the step. 
Oo000 
NOT PAYING THE PIPER. 

It is reported that the Johannesburg 
broadcasting stations ceased transmissions 
on Monday last, January 31st, owing to 
lack of funds. 

Strenuous efforts are being made by 
private interests to secure a resumption 
of the broadcast service at an early date. 
The Johannesburg Chamber of Commerce 
recently telegraphed to the Minister of 
Posts and Telegraphs submitting that the 
discontinuance of broadcasting from 
Johannesburg would be a ‘‘ disaster ” and 
detrimental to national and commercial 
interests. 

o0o000 i 
U.S. RADIO COMPASS DISPLAY. 

The part played by the radio compass 
when the crew of the wrecked 
‘“Antinoe’’ were saved through the 
bravery of Captain Freud and his men 
on the s.s. “ President Roosevelt,” was 
recently demonstrated in a vivid manner 
in the radio department of the John 
Wanamaker store in New York. 

A ‘model lighthouse, equipped as a 
radio beacon station, sent out signals 
similar to those heard by the ‘‘ Roose- 
velt,” while S.O.S. calls as transmitted 
_ by the distressed vessel were heard on 
lcud-speakers distributed throughout the 
department. Models of the two ships 
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were manæœuvred in life-like fashion, and 
the public were enabled to see how the 


Kolster radio compass, with which” the 


“ Roosevelt ’’ was equipped, succeeded in 
locating the ‘‘Antinoe,’’ although that 
vessel gave a bearing which was 100 miles 
out. 
a000 
- PICTURE TRANSMISSION ON THE 
CONTINENT. 

The broadcasting stations at Keenig- 
swnsterhausen and Vienna are expected 
to co-operate in about a fortnight’s time 
in the regular exchange of pictures by 
wireless. The Telefunken system will be 
used with a wavelength rather higher 
than the ordinary broadcast band. 

0000 
U.S. LISTENERS PROTEST. 
Even the worm will turn, and American 


_ listeners, who have borne the inconveni- 


ence of a turbulent ether for at least two 
years, are waxing impatient. Printed 
coupons are being sent in thousands to 
the Washington Congress bearing the in- 
scription: ‘“ I wish to enter my protest 
against the existing chaotic radio con- 
ditions,” together with the  sender’s 
signature, street, city and state. 

It is hoped that this persistency will 
be rewarded by the speedy enactment of 
suitable legislation. A basis for legis- 
lation is reported to have been reached 
by a joint congressional conference com- 
mittee, and it is understood that juris- 
diction over broadcasting will probably 
be divided between the Department of 
Commerce and a special commission to he 
appointed by the President. 

i oo0oo0oo0 
THE LAW AND THE LISTENER. 

A Salford listener who was recently 
fined for operating a wireless set without 
a licence pleaded that he was not aware, 
before he was told by an inspector, that 
a licence was required to use a crystal 
set. ‘‘I should not have erected an out- 
side aerial, to be seen by everybody,” 
he said, ‘‘if I had thought I was doing 
wrong.” 

In this case ignorance of the law was 
not accepted as an adequate defence. 

0000 i 

AUSTRALIA AND THE BEAM RATES. 

The Australian Associated Chamber of 
Commerce has approached the Federal 
Government, strongly urging a revision 
of the proposed fixing of beam wireless 
rates at 2s. per word, which is on the 
same level as the new cable rates re- 
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cently announced. -The rate of 2s. a- 
word for beam messages, when originally 
fixed, was two-thirds of the then pre- 
vailing rate of 5s. per word, and was 
also based on the high power stations 
costing over £1,000,000. The capital ex- 
penditure on beam stations is a quarter 
that of high power stations. Since then- 
the cable rates have been reduced con- - 
siderably. : a 

The business community in Australia 
hopes that the matter will also be raised 
by British Chambers of Commerce and 
other organisations. 


CATALOGUES RECEIVED. 


Radio Communication Co., Ltd., 
Barnes, London., Catalogues of -Polar 
Components and Polar Receiving Sets. 

Ukonite Company, Passaic, New Jer- 
sey, U.S.A. (sole British Agents: Wm. 
Geipel and Co., Vulcan Works, St. 
Thomas Street, London, S.E.1). Broch- 
ure concerning Splices and Tapes for 
Rubber-insulated Wires. 

General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2. Cata- 
logue B.C. 4221 (52 pp.), listing and illus- 
trating Gecophone Wireless Receiving 
Sets, Components and Accessories. 

Wright and Weaire, Ltd., 740, High 
Road, Tottenham, London, N.17. Leai- 
Jet describing Wearite Low Loss Coils, 
Anode Resistunces, Multi Plug Distri- 
butor, etc., ete. 

Carborundum Co., Ltd., Trafford Park, 
Manchester. Booklet: ‘‘ Round the Sta- 
tions on the Carborundum Stabilising 
Detector Unit,” with details of a Car- 
borundum Circuit. 

American Hard Rubber Co. (Britain), 
Ltd., 13a, Fore Street, London, E.C.3. 
Brochure : ‘‘ The Gentle Art of Choosing: 
One’s Panel,” with notes of Radion and — 


`- Pesiston Panels. 


Dubilier Condenser Co. (1925), Ltd., 
Ducon Works, Victoria Road, North 
Acton, London, W.3. ‘ Concerning Du- 
bilier ’’—28-page brochure dealing with 
Dubilier products. 

Hart Accumulator Co., Ltd., Marsh- 
gate Lane, Stratford, London, E.15, 
“The Right Way to Use Wireless Bat- 
teries ’’—-a booklet giving useful hints 
for all users of accumulators. 


Houghton-Butcher (Great Britain), 
Ltd., 88-89, High Holborn, London, 
W.C.1. Houghton’s “Radio News,” 


December, 1926, for the Retailer. 


A PROGRAMME SUGGESTION. 


HE general approval which has 
greeted the suggestion, made in a 
leading article in The Wire- 
less World of January 12th, that the 
B.B.C. should cater for all tastes by de- 
voting different evenings to different types 
of entertainment, is admirably voiced by 
the Broadcasting correspondent of our 
esteemed contemporary T'he Observer. In 
the issue of Sunday, January 23rd, he 
writes :— 
“I have very little sympathy with the 
man who turns on his receiver at, say, 
seven o'clock in the evening, and expects 


happy, B is not.’ 


to have provided for him a programme 
completely to his liking until eleven at 
night. It cannot be done. ‘If A is 


of criticism levelled at the new direc- 
torate of the B.B.C., I have read only 
one constructive article. That was in the 
doyen of radio papers, The Wireless 
World. It advocated a daily allocation 
of programmes so arranged that ‘A’ 
could have his chamber music, or his 
symphony concert on one day, B?’ his 
light music on another, ‘C?’ his jazz and 
comedians on a-third, and so on through 


Amidst all the welter — 


the week. This seems to me to be an 
eminently sensible idea. It would enable 
those with many social arrangements to 
make plans ahead, without having to put 
off another engagement because some- 
thing particularly attractive is “to be 
sandwiched between a great deal of 
unattractive matter on one particular 
evening. Even now full programmes are 
published, and there is no compulsion to 
listen the whole evening. If one is not 
likely to be interested before 8.30 there 
is no need to switch on the set at seven 
o'clock.”’ iS 
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A Section Mainly for the New Reader. 


A SELECTIVE TWO-VALVE 
RECEIVER. 

The tuning and absorption circuit 
used in the ‘‘ Wide-range Receiver,” 
described in the issues of this journal 
dated January 19th and 26th, 1927, 
lends itself particularly ‘well for 
adaption to a simpler arrangement of 
two valves, on the lines shown in 
Fig. 1. It is probably true to say 
that such a circuit affords the maxi- 
mum possible degree of selectivity, 
`, combined with considerable volume, 
which is attainable with two valves, 
without taking advantage of the 
filtering effect of tuned high- 
frequency amplification, with its in- 
evitable complications and extra cost. 

The aerial-grid transformer and 
the inductance L of the rejector cir- 
cuit should be wound strictly in ac- 
cordance with the instructions given 
on page 109 of last week’s issue. A 
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reaction coil must be added ; this 
should be wound in a narrow slot 
with fine wire (about No. 36 D.S.C.). 


_ It may be spaced about Hin. from the 


have about 30 turns. 
inevitable damping caused by grid 


end of the secondary coil, and will 
To reduce the 


rectification, which is, nevertheless, 
the most suitable for this particular 
modification, it is suggested that the 
grid condenser should be connected 
to about the 2oth turn from the high- 
potential end of the secondary, as 
shown by an arrow-head in the dia- 
gram. The inclusion of more or less 
inductance in this circuit may be tried 
experimentally, as results will be in- 
fluenced by the characteristics of ‘the 
detector valve and the operating 
potential of its grid. 

The reaction condenser R.C. may 
have a maximum capacity of 0.0002 


or 0.00025 mfd. ; if it is appreciably 


NO000 


Fig. 1.—A selective receiver with absorption circuit for eliminating tke local station. 
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smaller, a larger reaction coil may: 
be required. 

A potentiometer for controlling the 
detector grid voltage is shown ; this i is 
a_refinement which may be omitted, 
but its inclusion will be found of 
very real advantage, as a correct ad- 
justment will improve reaction con- 
trol. 

The variable and fixed rejector 
tuning condensers C and C, may have 
the values suggested in the article re- 
ferred to, and should be of good 
quality, as heavy losses in this part 
of the circuit cannot be tolerated. 

A switch for changing over from 
loud-speaker to headphone reception 
is suggested and has been included 
in the diagram ; this arrangement will 
be found convenient, as a simple two- 
valve can hardly be expected to give 
great volume on distant signals except 
under ‘‘ freak ’’ conditions. 


oooo 
A USEFUL RULE. 


A good idea of the correct grid bias 
for any amplifying valve may be ob- 
tained by dividing the H.T. voltage 
applied by twice the amplification 
factor. This must not be regarded 


as a scientifieally exact formula; it 


is merely a rule of thumb which is 
useful as a rough guide. It does not, 
of course, take into account the value 
of inductive load in the anode circuit, 
or several other points which should, 
strictly speaking, be allowed for. 

To consider the case of a popular 
type of power valve, with an ampli- 
lication factor of 6 and an H.T volt- 
age of 120, we apply our formula 
and get 120 divided by 12, which 
gives us TO as the value of bias volt- 
age. This is very close to the truth ; 
the majority of such valves, uuder 


sA 


average working concitions, would be 
biased to 9 volts. : 
The formula ‘1s particularly ap- 
plicable to the more modern and effi- 
cient type of valve; 
on the high side, w ‘hich is perhaps g a 


point in its favour. 
C000 


SIMPLIFYING THE H.T. 
ELIMINATOR. 
_ Those who- are about to undertake 
the construction of a unit for the sup- 
ply of high tension current from the 
mains, whether D.C. or A.C., would 


it generally errs _ 
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~ be well advised to consider the possi- 
bility of modifying their receivers to 


permit of the application of a common 
anode voltage to all valves. By doing 
so, the design of the eliminator is 
simplified very considerably, and its 
cost is reduced. 

This modification may very often 


be accomplished without any notice- 


able falling off in efficiency ; there can 
be little doubt that designers in the 
past have been unnecessarily liberal 
in the provision of a multiplicity of 
high-tension connections. 


DISSECTED DIAGRAMS. 
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The anode voltage for the detector, 
if it operates ‘as a grid rectifier (with 
leaky condenser) should not be too 
high ; it is in arranging for the feeding 
of this valve that we are most. likely to - 
encounter difficulties. These may. 
generally be overcome by coupling it 
to the first L.F. valve through a resist- 
ance of higher value than usual 
(about 150,000 ohms is suggested) 
rather than by means of a transformer. 
By adopting this plan the voltage 
actually applied to the anode is very 
considerably reduced. 


Point=to=point Tests in Theory and Practice. 


No. 58.—A 1-v-0 Neutralised Receiver. 


The present series of diagrams is intended to show simple methods of locating faults in typical 


wireless receivers. 


small dry battery should be used as an indicating device. 


Failing a sensitive galvanometer, it is suggested that a pair of telephones with a 
These tests will show not only actual 


faults, but will reveal the small leakages which are so often responsible for poor reception and flat 
tuning. Batteries should be disconnected before testing. 
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Continuity in the aerial and secondary windings is shown, respec- 
The variable tuning con- 
denser must be disconnected before testing it for short-circuits. 
Remove the connection between aerlal-grid transformer secondary 
and —L.T. before testing between c and c for insulation of the grid 
Continuity of the complete plate circuit is c. 
will show continuity in the anode circuit. 
rheostats may be tested, if necessary, at e and e, while the insula- 
tion of both anode circuits is shown across f and f. 


tively, between a and a, and b and b. 


circuit as a whole. 


shown between d and d, and of the neutralising winding between 
The insulation of the neutralising condenser (an im- 
portant matter) is tested between f and f. 


c and c. 


O- L.T. +0) 


OUTPUT 


(w 


OUTPUT 


f 
6+ H.T. -6 


Continuity of the secondary is shown between a and a. 


connected and tested separately. 
windings (which should be high) is tested between 6 and b. 
insulation of the complete grid circuit is indicated between c and 
A test between d and d, with output terminals short-circulted, 


OUTPUT 


VOO VON 


O- L.T. +& 


This test 
is not absolutely positive unless the tuning condenser is dis- 


The insulation een the 
The 


The filaments and 
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Home’ Cabinet Making and 
~  . Polishing. 


GOOD set demands a dead eabel: Poor cabinet 
work or indifferent polishing detracts from the 
value of an instrument, and a badly designed set 
is often disguised by an attractive and _, well-finished 
cabinet. Comparatively ` recently a number of cabinet 
manufacturing firms have come forward with ranges of 


cabinets moderate ʻin. price and finished in a manner 


with which the amateur can scarcely .compete. The 
majority of ithe commercial products are machine made 
with well-fitting slotted or dovetailed corners and all 
long boards stiffened at the eñds with cross’ battens. 
Apart from the labour expended in making a cabinet, 
the amateur will not find that he can save a great deal 
in setting about the job himself; in fact, it can only be 
said that, cabinet’ work being by far the most difficult 


part of -wireless receiver construction, the task should 


only be undertaken .by those desirous of qualifying in 
a new field of amateur work. 


' Boards Pianed to Exact Dimensions. 


Woodworking as applied to wireless cabinet making 
of necessity does not call for the highly skilled workman- 
ship of the enthusiastic cabinet maker. The home con- 
structor usually has no special interest in cabinet making. 
He purchases his wood in the form of planed boards 
exact to thickness, and the past two years have seen a 
large increase in the demand for wood in this form for 
wireless cabinet making, which is, perhaps, not surprising, 
as almost every published receiver design calls for. a 
special cabinet. Cabinet manufacturers are alive to this 
difficulty, and, apart from a listed series of standard 
sizs, readily produce cabinets to published. designs. 

Planed boards. exact to thicknesses, increasing by 
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din. from tin. to #in., are now easily obtainable in 
American white wood, satin walnut, mahogany, and oak. 
The small difference in price scarcely warrants the use of 
American white wood as compared with mahogany or oak, 

though it looks quite well as a baseboard, particularly if 
finished with a white polish such as is made up by dis-. 
solving white shellac, in preference to orange shellac, in 
methylated spirits. Satin walnut has a pleasing dark 
colour resembling walnut, though it is practically a use- 
less wood, for, as well as being soft, twists and warps 
badly. Mahogany i is sufficiently soft to work easily, and 
has a good natural colour. . Oak, on the other hand, is 

a hard durable wood, though difficult to finish aN Ely 
either with a light yellow polish or a fumed finish, unless 
it is required to match its surroundings. 


Direction of the Grain. 


In designing a simple cabinet, the primary object is to’ 


‘avoid the exposure of end fibres, which, in the process 


of polishing, assume a much darker colour than'the faces. 
The end fibres at. the base of the cabinet cannot be dis- 
guised, and will take from the appearance unless some 


form of beading is applied to the front edge and the 


ends, the back edge being flush’ with the back of the 
cabinet. As very few wireless amateurs possess beading 
planes, it is not an unusual expedient to secure strip 
beading to the edges of the baseboard. Unless very skil- 
fully carried out, the appearance of a cabinet will -be 
spoilt by the added beading, while steps will have to be 
taken in polishing by way of using,coloured polish in 


` order to counteract small differences in colour. 


In making wireless cabinets, the home constructor is 
scarcely involved in the use of the plane, and all edges 
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Woodworking.— _ 

can, with care, be sawn and filed true in the manner 
described for working in sheet‘ ebonite. 

plane is, of course, useftil, and, except for the first long 

straight edge, the pieces: are brought down to size by 

working toa line. In woodworking, as apart from shap- 

ing an ebonite panel, it is more convenient, after having 


finished one edge perfectly straight and square with the 


faces as tested by straight-edge and square, to set out 
the width, and plane down to a line, finally finishing 
the ends to give the required length by working to lines 
at right angles to the first trued edge. The need for 
working perfectly square and exact to size cannot be over- 
emphasised in cabinet making. 

‘To avoid the exposure of end fibre, the sides of the 


cabinet must be arranged with the grain vertical, and, as | 
it is assumed that dovetailing cannot be adopted, the 


back will need to be fitted to stand Letween the sides. 
The grain of the back piece will, of course, be horizontal. 
The bottom of the cabinet is anally made from a žin. 
board, the sides and back of šin., and the top Jin. 

In the usual American type cabinet a cross piece bridges 
the two front corners of the end pieces. ‘This strip, which 
should be from rin. to zin. wide, and made from ŝin. 
wood, is fitted to come flush with the sides under the lid. 


In the absence of dovetailing, it must be securely glued in- 


position and pinned through the ends. Although it is 
quite common practice to secure the lid to the back of 
the cabinet, it is better. to fit another cross strip to give 
stronger support to the hinges. .This strip need only 
be rin. wide, but may, with advantage, be gin. thick, for, 
unlike the front piece, its edge is not exposed. 

The lid is made to overhang slightly on three sides, 
and the amateur is recommended to cross-batten it on 
the under side to prevent warping, though the battens 
cannot, of course, extend across -the full width. The 
battens should be screwed as well as glued in position. 
The lid should be secured by a pair of good quality brass 
hinges, which are fitted by chiselling away slots in the 


Short Wave Competition. 

In response to a large demand, the 
Lewisham and Bellingham Radio Society 
has formed a Morse instruction class, 
members of which will receive tuition 
from a qualified instructor. 

At the Society’s annual general meet- 


* the total thickness of the folded: hinge. ; Ms. an Ae 
A small iron | a 
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top of the back piece only and to a.depth just exceedin 
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Filing and Polishing. 


After any surplus glue has been wiped off with wart 
water the surface is “rubbed down with medium and 
finally, fine glass-paper, wrapped round the ‘‘ face ’’ of 
cork rubber or piece of planed wood. Before attemptin 
to polish, it is advisable even in amateur cabinet makin 
to “fll” the grain. Several grain fillers are obtainab! 
alt ready mixed, but one cannot do better than use . 
spirit filling consisting of finely crushed whiting mixe 
to a paste with methylated spirits, and to. which ha 
been added rose pink colouring for use with mahogan' 
and ochre for oak. The wood is rubbed down after th 
filling has dried, then treated with just a trace of rav 
linseed oil. 

Detailed instructions cannot be given here as regard 
French polishing, but, as many experience difficult: 
through no other cause than using polishes of uncertai 
composition, it might be mentioned that a good polisi 
suitable for ‘general use is made up by dissolving on 
pound of orange shellac, one ounce of gum arabic, anc 
one ounce of gum copal in half a gallon of methylate: 
spirits. Alternatively, two ounces of gum sandarach o 
two ounces gf gum mastic may be used instead of thi 
gums copal and arabic. $ 

As an alternative to staining the wood with a wate 
stain, dyes can be conveniently ‘added to the s pirit polish 
A yellow is obtained by dissolving ids or yellow 
ochre in white polish. Brown is produced by the addi- 
tion of vandyke brown; red by adding bismarke brown 
(quarter ounce to one pint of polish). A pleasing and less 
fiery red is given by the addition of red sanders (two 
ounces to the pint), while a walnut colour is produced 
by the addition of spirit walnut (quarter ounce to the 
pint). A good black is obtained by the addition of a 
half-ounce of spirit black and a small quantity of ordinary 
washing blue. l 


of broadcasting, Mr. M. L. Kirke, one of 
the engineers of the B.B.C., kindly gave 
a lecture entitled ‘‘Good Reproduction 
on the Loud-speaker ’’ at the last meeting 
of the Golders Green and Hendon Radio 
Society. 

Mr.. Kirke dealt ably and comprehen- 


ing it was unanimously agreed to fix the 
Society’s subscription at 5s. per annum. 

An interesting competition open to all 
members is to be held on February 15th, 
when their abilities in the construction of 
sets for short wave reception (20 to 120 
metres) will be tested, the sets being 
judged on their results. A prize will be 
awarded to the constr uctor of the winning 
set. 

Hon. Secretary: Mr. J. A. Clark, 35, 
Boones Road, Lee, S.E.13. 


oo0oo0o0 


Where Accumulators are Best. 

The intriguing subject of ‘‘ Battery 
Substitutes ’’ was dealt with very thor- 
oughly by Mr. K. Riley, M.Sc., in a lec- 
ture before the Nelson and District Radio 
Society on January 13th. The lecturer 
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dealt with the three methods of ae. 
A.C., viz., S tube, valve, and electrolytic, 
and he proceeded to give. much useful 
information on smoothing devices of all 
kinds, 

At the conclusicn, it. was Speed that 
in the Nelson district, taking into con- 
sideration the electricity supply and inter- 
ference, from motors, étc., accùmuļators 
were better for ‘ordinary. reception pur- 
poses, but not nearly so cquyenient. 

.Hon. Secretary: Mr. Harry ae 30, 
Swaine Street, Nelson, Lanes. | 
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Good Reproduction and How to Gat It. 
In consequence of many complaints from 


residents in the Golders Green and Hen- 
don districts regarding poor reproduction 


sively with the whole subject of good re- 


production, tracing step by step the 
causes ‘of distortion, eg., poor H.F. 
amplification, bad rectification, oscilla- 
tion, incorrect valves, poorly constructed 
transformers, incorrect grid bias, and, 
lastly, inefficient loud- speakers. He 
demonstrated in an interesting manner 


the difference between good and ‘bad inter- 
valve transformers, but the most instruc- 
tive demonstration was the testing of 
various loud-speakers by means of a 
‘ Tone Source.” This piece of apparatns 


very elemly showed that the great 
majority of loud-speakers are insensitive 
to many notes in the musical scale. The 
“ Rice-Kellog’’ instrument, though not 


perfect, was “shown to be far superior tu 
any other type exhibited. 
The conclusion reached that the 
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best components ‘are essential for good 


i work, and that although their first cost is. 


' higher, in the long run they are cheapest. 
© Hon. Sec.: Lt.-Col. H. A. Scarlett, 
| D.S.0., 347a, Finchley Road, N.W. 


0000 
Madrid Without Aerial, _ 
A striking demonstration with the 


Igranic ‘‘ Neutro-Sonic Seven receiver ” 
was conducted by Mr. Alford at the last 


, Having given a brief and interesting 
history of super-heterodyne receivers from 
their first introduction into this country 
from America, Mr. Alford set out to prove 
the capabilities of the set he had brought. 
Its dimensions were remarkably small, as 
were those of the frame aerial, but he 
succeeded in tuning in on: the loud- 
speaker a large number of foreign stations 
with good tone and volume, and a mini- 
mum of interference. Finally, the frame 
aerial was dispensed with, and using an 
ordinary 50 Igranic coil, it was found pos- 
sible to tune in Madrid! 


3 eos 
a 


come new members, and applications 
should be addressed to Mr. G. T. Hoyes, 


x Va 


- 7 Upper Phillimore Place, Kensington, 


0000 


“Comic” Circuits, 

“ Circuits ” was the laconic title of an 
entertaining and instructive lecture de- 
livered by Mr.. J. Hollingworth, 
M.A., M.Sc., of the National Physical 


1 Laboratory, at the meeting of the Shef- 


field and District Wireless Society on 
January 2ist.. He began by declaring 


., that such is the efficiency of present-day 


‘ valves and components, that if three con- - 


vee ie oe Oe 


Sy Hon. Sec. : 


densers, two inductances, and a valve 
were put in a hat and shaken up quite a 


:: Workable wireless circuit would come out ! 


But thé fact seemed to be forgotten 
to-day, said the lecturer, that the funda- 
mental principles are still essential in a 
successful wireless circuit. 

Referring to valves, the lecturer stated 
that it was impossible to make a valve 
possessing no grid-anode.capacity, so one 
way of avoiding this was to introduce 
another capacity across the grid and 
anode, so setting up an opposing E.M.F. 
and neutralising the unwanted capacity. 

In conclusion he expressed the opinion 
that there was nothing to beat the old- 
fashioned straight circuit, though much 
fun could be obtained from some of the 
present day ‘‘ comic ’’ circuits. . 


Ringinglow Road, Sheffield. 
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Echoes of the Southend Exhibition. 
“Distortionless Reproduction, and 
How it May be Obtained,” was the title 
of an interesting paper supplied by the 
Igranic Electric Co. and read by Mr. 
Plaistowe on January 14th, at the South- 
end and District Radio Society’s fort- 
nightly meeting. With the aid of a 
ntern, various amplification circuits 
were shown on the screen, and compari- 
sons were made between choke, resist- 


ae and transformer-coupled amplifica- 
ion. i 
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meeting of the Kensington Radio Society.. 


The Hon. Sec. will be pleased to wel- - 


Mr. T. A. W. Blower, 129, 
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FORTHCOMING EVENTS. 


WEDNESDAY FEBRUARY 2nd. 
Institution of Electrical Engineers (Wire- 
less Section).—Informal Meeting. At 6 
p.m. (Light refreshments at 5.30.) At 
the Institution, Savoy Placc, London, 
W.C.2. Informal Discussion on “The 
Purpose and Design of Broadcast Re- 
ceivers,” introduced by Mr. C. F. Phillips. 
Muswell Hill and District Radio Society.— 


At 8 pm. At Tollington School, Tether- 
down, N.10. Lecture and Demonstra- 
tion: “Fine Reproduction,” by Mr. 


Dudley Wallace. A 
Barnsley and District Wireless Association. - 
—At pm. At 22, Market Street. 
Demonstration on Transmitter. 
Tottenham Wireless Society—At 8 p.m. 
t 10, Bruce Grove, N.17. Lecture: 
** Battery Eliminators,” by Mr. F. H. 
Haynes, Asst. Editor, The Wireless World. 
Edinburgh and District Radio Society.—At 
8 p.m. At 117, George Street. Busi- 
ness Meeting. 
. THURSDAY, FEBRUARY 3rd. 
Institution of Electrical Engineers.—Or- - 
dinary Meeting. At 6 p.m, (Light 
Refreshments at 5.30.) At the Institu- 


tion, Savoy Place, W:C.2. Lecture: 
“* Some Recent Advances in A.C. 
Measuring Instruments,” by Lt.-Col. K. 
Edgcumbe, R.E. (T.4.), and F., E. J. 
Ockenden, / 
FRIDAY, FEBRUARY 4th. 


: . Sheffield and District Wireless Society.—At 


the Dept. of Applied Science, St. 
George’s Square. Competition. 

Leeds Radio Society.—At 8 p.m. At Col- 
lineon'’s Café, Wellington Street, Leeds. 
Lecture: ‘‘ Short-wave Transmission and 
Reception,” by Mr. J. W. Wright, of 
Bradford. 

Edinburgh and District Radio Society.—At 

Radio Experimental Society of Manchester. 
—Experimental Evening. 

Bristol and District Radio Society.—At 
7.30 p.m. In the Physics Lecture 
Theatre, Bristol University. Lecture by 
Messrs Joseph Lucas and Co., Ltd. 


_ MONDAY, FEBRUARY ith. 

Ipswich and District Radio Society.—At 
8 p.m. At 55, Fonnercau Road. Lec- 
ture by Mr. J. M. Colbert (of A. C. 
Cossor, Ltd.): “The Co-Azial Mounting 
of the Valve.” 

Hackney and District Radio Society.—At 
8 p.m. At 18-24, Lower Clapton Road, 
E.5. Explanation of Members’ Sets. 

Northampton and District Amateur Radio 
Society.—_At 8 p.m. At the Cosmo Café, 
The Drapery. Question Night. 

TUESDAY, FEBRUARY 8th. 

Lewisham and Bellingham Radio Society.— 
At 136, Bromley Road, Catford, S.E.6. 
Lecture: “Speech Amplification,” by Mr. 
E. J. Chapman. 
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SMTN, the amateur transmitting station 

owned by Mr. Göran Kruse at Djursholm, 

Sweden. The input is 18-35 watts pure 

D.C. at 550 volts, and the circuit employed 

is the Split Meissner-Hartley with an 
s.¢.2. E 301 valve. 
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The ċhairman, Mr. H. H. Burrows,- 
referred to the great success of the ex- 
hibition conducted by the society at the 
Boys’ High School on January 8th, and 
to the high standard obtained by mem- 
bers in their entries in the amateur sec- 
Special commendation was due to- 
Mr. A. C. Webb, the winner of the 
silver challenge cup given by Mr. Pocock, 
Editor of The Wireless World. Mr. 
Webb has indicated that he hopes in the 
near future to give a demonstration at 
the club-room of his winning ten-valve 
supersonic receiver. | 

Hon. Secretary: F. J. Waller, East- 
wood House, Rochford, Essex. 


oo00 


Freaks of Sound. 


The problem of obtaining ideal acoustic 
conditions for the loud-speaker was 
tackled in an entertaining manner by Mr. 
A. G. Stanley, B.Sc., A.C.G.I., at the 
Muswell Hill and District Radio Society’s 
meeting on January 19th. Curves were 
drawn representing the period of rever- 
beration under varying conditions, and it 
was mentioned that the reverberation 
period of a new speech room at 2LO was 
three-quarters of a second, but in a 
special studio with sliding curtains in the 
roof the reverberation period could be 
varied between 4 to 12 second. Very 
often in a large hall, said Mr. Stanley, 
the audience proved to be the ‘‘ densest ” 
thing present; he cited the case of a 
certain dance hall, which had been pro- 
vided with powerful loud-speakers, but 
on test, yielded peculiar thin and tone- 
less reproduction. . Immediately the 
dancers arrived, however, the reproduc- 
tion became well-nigh perfect. The lec- 
turer suggested that better results could 
sometimes be obtained in an ordinary 
room if more furniture were put into it. 

A copy of the Society’s syllabus, to- 
gether with scanner | form, will be for- 
warded on request to the Hon. Secretary, 
Mr. Gerald S. Sessions, 20, Grasmere 
Road, Muswell Hill, N.W.10. . 
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The “Straight-eight.”’ , 

Some products of the Marconiphone 
Co., Ltd., were described by Messrs. 
Fraser and Walker at the meeting of the 
Bristol and District Radio Society on 
January 21st. The lecturers dealt princi- 
pally with the ‘‘ Straight-Eight”’ re- 
ceiver, a set incorporating five stages of 
H.F. amplification, each stage being 
shielded and balanced so as -to prevent 
oscillation. Mr. Fraser drew attention to 
the fact that the tuning controls for the 
H.F. stages were calibrated in- wave- 
lengths to simplify tuning. | When the 
instrument was tested on Daventry and 
the ordinary broadcast wave band, the 
quality and volume of reproduction were 
noteworthy. The lecturers then ex- 
plained other receivers of the Marconi- 
phone range, including types 31 and 41. 
_At each meeting of the society a valve 
is balloted for among the members pre- 
sent, the winner at this meeting being 
Mr. W. A. Andrews, perhaps better 
known as ‘‘5KS.’’ . 

Hon. Sec. : S. J. Hurley, 460, Cotswold 
Road, Bedminster, Bristol. 


Transatlantic Telephony. l 
Referring to the note in our issue of 


January 12th, a correspondent at Thorn- 


ton Heath states that he also heard the 
Canadian station sending gramaphone re- 
cords at 1410 G.M.T. on Sunday, 
January 2nd. Speech was very clear and 
steady, the wavelength being about 20 
metres. Gramophone records by the 
Montreal Dance Band were transmitted, 
and between each record the operator au- 
nounced “Canada Calling England.” He 
also stated that reception from England 
was being received by land-line from 
their ‘‘ Montreal office,” which fact seems 
to indicate that the transmission was a 
test in connection with the new Beam 
system. 

Our correspondent states that he often 
picks up this station, but as a general 
rule high-speed C.W. Morse is being 
transmitted. 

oo0oo0o0 


A correspondent in Guildford relates 
that while listening to U 2XAF between 
2240 and 0020 G.M.T. on January 18th- 
19th, he found that he could hear the sig- 
nals better when tuned to about 50 metres 
than ou tlie stated wavelength of 32.79 
metres. He attributes this fact to har- 
monics, and would like to get into com- 
munication with any other experimenter 
who had the same experience. We sug- 
gest, however, that the phenomenon is 
more likely to be due to retransmission 
by someone on this side of the Atlantic. 

oo0oo0o0o 


General Notes. 


Apropos the note ìn our issue of 
January 19th concerning the reception of 


Wireless 
: World 
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s.s. Carinthia by the wireless operator 
at Walvis Bay station, we understand 
that this vessel, which is cruising ‘round 
the world, is fitted with special apparatus 
for conducting long-distance wireless ex- 
periments, with which, while at Fre- 
mantle, Australia, she was in direct com- 
munication with London, New York, San 
Francisco, and Sydney, all within a period 
of twelve hours, and when nearing Auck- 
land, New Zealand, at Christmas she de- 
spatched 700 greetings direct to New 
York and San Francisco. 
oo00 


M. Joseph Scalabre (F 8LC), 57, rue des 
Carliers, Tourcoing, Nord,. asks us to 
state that he is conducting some tegts on 
wavelengths of 20 to 45 metres with in- 
puts of 5 to 80 watts and will welcome any 
reports from British listeners. Besides 
his authorised call-sign, given above, he 
also uses F 8TSP, which, incidentally, has 
occasionally been mistaken for 8ESP, one 
of the ‘‘QRA’s Wanted ” in our issue of 
January 19th. 

0000 

Mr. Donald B. Fry (G SUY), The 
Laurels, Mayfield, Sussex, asks if anyone 
who heard a station 5AA with prefix 
thought to be BR (Roumania), which 
called him on Thursday, January 20th, 
between 2015 and 2115 G.M.T., will 
kindly communicate with him as he was 
unable to obtain the QRA correctly. 
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A BELGIAN AMATEUR. The amateur transmitting station B.CH2 owned and operated 
by M. Maurice Meunier at Mons. Evidence of the activity of this station is shown by the 
l number and variety of the mural decorations. roa 
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Mr. L. H. C. Lawler (G 6LR), 67, 
Lucien Road, S.W.17, tells us that at 
1915 G.M.T. on January 17th he suc- 
ceeded in establishing two-way communi- - 
*cation with IC SN1, Mr. P. B., ‘Arner, 
in Reykjavik, who reported . the ` signal 
strength as R6. G 6LR, who was work- 
Ing with an input of only 8 watts, believes 
this to be the first time a British amateur 
has worked with Iceland. | . 

He also had an interesting experience 
when working with the Belgian station 


_ B S5, whom he heard calling CQ at 1421 


G.M.T. on January 14th. Wishing to get 
into touch with him and arrange a sche- 
dule he took 20 volts from his receiver 
accumulator, as his H.T. rectifier was 
then undergoing alteration, and gave the 
Belgian station a short call, hardly ex- 
pecting to get a reply. Much to his sur- 
prise, however, B S5 replied at once, re- 
porting the signal strength at R7, the in- 
put being 0.08 watts. Mr. Lawler was 
incredulous, but the Belgian assured him 
that there was no mistake, and suggested 
a reduction of power. 6LR then reduced 
his plate voltage to 10, when the signals 
were still reported as R7. Further re- 
ductions to 6 and 4 volts resulted in re- 
ports of signals as R5 and R2/3 
respectively. The type of receiver used 
is not stated, but Mr. Lawler informs us 
ne was transmitting with a Marconi LS5 
valve. 


0000 


Mr. W. S. Davison (GI5WD), Dun. 
more, Taunton Avenue, Belfast, tells us 
that he worked the following stations 
on January 16th between 1715 and 1940 
G.M.T., using an input of 0.3 watt (60 
volts 5 milliamperes) :— 

GW 14B Dublin, who reported signals 
as R4. 

GSMF London, who reported signals 
as R5. 

A = 2ZC Jersey, who reported signals as 

K4KA Cassel, Germany, who reported 
signals as R4/6. a 
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New Call-Signs Allotted and Stations 
Identified. 


G2RO P. N. Langham, 
, Leicester. (Change of address.) 

G 510 (ex 5MO) W. G. Dixon, “ Dipwood,” Row- 
lands Gill, Co. Durham, transmits on 
8 metres (37.5 megacycles), crystal con- 
trolled. This call-sign was formerly that 

of Mr. R. H. Brown, Shepherd’s Bush, 

GC 6MS_ A.H. Mason, 30, Marlborough Rd., Cathcart, 

Glasgow, transmits on 23, 45 and 150-200 
metres. 


9i, Wilberforce Rd., 


G 6XH (cx 2BPC) C. C. Stevens, Almora, Andover, 
Hants, transmits on 8, 23, 45 and 150-200 
D7FP F. Philip, 2, B de, Copenh 
. Philip, ł2, Berggreensgade, Copenhagen. 
D7LO K. Lund, 40, Smallegade, Copenhagen. l 
D 7XU l Norgaard, 33, Livjaegersgade, Copen- 
agen. 
SS 8MAX The I'rench Destroyer, “ Léopard.” 
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QRA’s Wanted. 
G 5HR. GI 5ZY. 
B 30 
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News from All Quarters: 
Daventry Developments — Alter 


First Regional Station. 

While the new station now under erec- 
tion at Daventry is primarily intended 
for test purposes, we need not suppose 
that the apparatus which is being assem- 
bled will be scrapped when the tests are 
over. In fact, I learn from a reliable 
source that -‘‘ Daventry Junior” will 
probably launch out early next autumn 
as the first active station under the pro- 
jected regional scheme. 

0000 


The Daventry Site. 

Something of this sort was anticipated 
by the old B.B.C. when the Daventry 
site was purchased, sufficient land being 
acquired to permit of the erection of a 
second station. The new station will 
work on a power not far short of that 
of 5XX, and, as already stated in The 
Wireless World, will have a wavelength 
within the ordinary broadcast band. 

0000 . 


A Reai Alternative Programme. | 


_It is hoped to transmit from this sta- 
tion a first-class alternative programme 
entirely independent of those given from 
2L0 and 5XX. The studio will be 
situated at Savoy Hill. ` l 


0000 


Studios Everywhere. 


Although the regional stations will be - 


few in number there will be no diminu- 
tion in the number of studios. In fact 


the ideal at which the Corporation will - 


aim will be the installation of new 
Studios in as many important towns as 
possible, each being linked up to the 
regional chain, 7 
- 0000 
Disappearing Stations. 
_ Many of the present main stations will 
certainly disappear, although their 
studios will remain. Bournemouth, for 
example, will prea close down in due 
course, thou the present studio in 
Heldenhurst 
local talent is to be invoked. - 
But no matter how many. of the pre- 


sent stations are doomed to extinction,. 


we can take it as certain that the melan- 
choly event will not take place until all 


crystal users are assured of alternative | 


B3r 


oad will still be used when 


China. 


programmes. Valve users may expect 
three or more programmes from which to 
choose. 


Broadcasting in 


0000 


4 'Those Programmes.” 


_ From talk of the regional stations to a 
discussion on the present-day ee eee 


‘may seem a big jump, but I fear that 
the two topics have something in 
common. In other words, until the 


regional scheme is proceeded with it 
seems extremely unlikely that the pro- 
grammes will show much indication of 
falling into line with the needs of the 
public. The only way to that happy 
goal is vid alternative programmes. 

| 0000 

Variety with a Vengeance. 

The B.B.C. are fully alive to this fact 
already, but they are making the mis- 
take of attempting to send alternative 
programmes from the same studio and 
the same microphone on the same even- 
ing. Hence we have Bach at 7.50 p.m. 
and Variety at 8, with a flavouring of 
history a few minutes later, followed by 
a cheap excursion to the Muses. Then 
the pendulum swings back to the founda- 
tions of music, pauses a moment to 
recover balance, and then whisks us off 


THOSE TALKS. Our artist captures an 
impression of a humble microphone's-feel- 
ings after an evening of * Talks.” 


country. 
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By Our Special Correspondent. 
native Programmes — Disappearing Stations — Talks — 


down the labyrinths of economic cross-, 

talk till we find ourselves back at Bach. 
0000 l 

Talk, Talk, Talk. 

On January 25th 2LO’s programme 
included five talks in a single evening’s 
entertainment. On the other hand, I 
learn that when a Peckham listener tuned 
in 2LO the other night he actually 
heard music. The patient is progressing 
as well as can be expected. 
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| A Rumour Denied. 


WLW, the Crosley broadcasting station 
at Cincinnati, U.S.A., has taken the lead 
in a National Laugh Month Campaign. 
There is absolutely no truth in the 
rumour that the present B.B.C. pro- 
grammes represent an attempt in the 
same direction. . 

0000 
A Dickens Broadcast. 


The anniversary of Charles Dickens’ 
birthday on February 7th will be signal- 
ised by Dickens characterisations, broad- 


cast from 2L0 by Fred Grove. 
0000 


To-morrow’s National Concert. 


The seventh B.B.C. National Concert 
from the Albert Hall takes place to- 


‘morrow, February 3rd, when the conduc- 


tor will be Hermann Scherchen, with 
Pouishnoff as solo pianist. The pro- 
ramme will include Overture, ‘‘ Oberon ”’ 

Weber); ‘‘ Berklarte Nacht” (Schom- 
berg) ; Concerto in E Flat (Liszt), pianist 
Pouishnoff ; Beethoven’s Symphony No. 3 
in E flat (the Eroica). 7 

A 'oooo 
Broadcasting in China. 

With China looming large in the 
panorama of international affairs, more 
than usual interest attaches to some notes 
I have received from a Shanghai cor- 
respondent concerning the present state 
of broadcasting in that tumultuous 


The Chinese authorities have always 
laid an embargo on’ wireless which has 


seriously hindered its development out 


there, but there are many individuals 
who have bravely overcome all obstacles 
and are in possession of receiving sets. 
In the last two years 700 sets have been — 
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sold in Shanghai, where the restrictions 
are not so severe, and a broadcasting sta- 
tion, KRC, owned by the Kellog Switch- 
board Company of America, is in regu- 
lar operation. 

0000 


The Shanghai Station. a 


KRC supplies a large-proportion of the . 


broadcast entertainment enjoyed by set 
owners in the foreign concessions, and its 
regular programmes consist of six hours 
of American entertainment and six hours 
of Chinese music. The studio is in the 
business section of the city, but the 
operating room and transmitter are situ- 
ated far out in the French settlement, 
near the boundary line.- Most of the 
programme is broadcast from churches, 
.concert halls and theatres. The majority 
of the Japanese stations can be picked 
up direct without much difficulty. 
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Mr. Baldwin to Broadcast. 


The Prime Minister’s speech at the 
annual dinner of the Chamber of Ship- 
ping of the United Kingdom will be 
relayed from the Hotel Victoria to 2LO 
and 5XX on February 16th. 
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Filming a Broadcast Play. 


“The White Chateau,” the broadcast 
play written by Captain Reginald Berke- 
ley, is to be produced on the screen by 
Piccadilly Pictures, Ltd., in the coming 
spring. This is the first occasion on 
which a play specially written’ for broad- 
casting has been adapted for either stago 
or screen purposes. ‘‘The White 
Chateau ” won a prize of £100, which 
was offered for the broadcast item which 
by popular vote was adjudged to be the 
best of the year. It has been twice 


broadcast, and is estimated to have been 


: FUTURE FEATURES. 


Sunday, February 6th. 
Lonpon.—Military Band Concert. 
BIRMINGHAM. — Beethoven Cen- 

tenary Concert. 
NEwcastTLe.—Recital of 
Boughton’s Music. 

Monday, February 7th. 
Lonpon.—‘‘ The Red Pen,” a short 

opera by A. P. Herbert. 

Tuesday, February 8th. 
Carpirr.—‘* The Man, The Maid, 

and the Muddlehead,’’ a cameo 
by Gordon McConnell. 
MANCHESTER.—The Chamber Music : 
of Dvorak. 
GLascow.—Scottish Town Series— 
No. 8, Kilmarnock. 
Betrast.—Programme of Nautical 
Music. 
Wednesday, February 9th. 
Lonpon.—Programme from New 
Verrey’s Restaurant. 
NewcastTLe.—‘‘ Better Times,’ a: 
Radio Revue by E. A. Bryan. : 
Thursday, February 10th. 
CARDIFF. — “Guy  Weatherby’s 
Dilemma,” a comedy by Hilda 


l Rutland 


P. K. Chamberlain. : 


Grascow.—“ Le Villi? an opera 
by Giacomo Puccini. 
Friday, February lith. 
NewcastTLe. — ‘ʻA Tale of the 
Hebrides,” by D. G. Couzens. 
Saturday, February 12th. 
Lonpon.—‘‘ Heterodyned History,” 
Broadcast Revue by L. du G., : 
of “ Punch.” ; 
BirMinGHAm.—-‘ King Arthur,” an i 
opera by Henry Purcell. 
Grascow.—Abraham Lincoln Anni- 
versary Programme. 
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heard by at least 12,000,000 people. No 
play or film has ever had such an audi- 
ence, and it probably exceeds the aggre- 
gate audiences of any play produced. 
during the past fifty years. Captain 
Berkeley will prepare the scenario for 
film purposes. 
0000 


An Unusual Annountement. 

That was an unusual announcement 
‘from 2L0 one evening last week, to the 
effect that the station would close down 
while endeavours were made to track an 
interfering station. Often between items 
the Keston station checks the wave- 
lengths of Continental as well as British 
stations, but I understand that the reason 


_ for 2LO’s announcement on this- occasion 


was that it was expected that the London 
station would remain silent for at least 
two minutes. One of the B.B.C. regu- 
lations provides that an announcement 
must be made if a station ceases trans- 
mission for a period longer than one 
minute. 
: 0000 

Innocent Suspects. : ; 

At first it was thought that the inter- 
ference was being caused by Leipsic or 
Graz, which, according to the Geneva 
plan, are separated from London by 10 
kilocycles above and below respectively. 
But tests showed that both stations were 
working with a margin of more than 1i 
kilocycles from 2L0; so the culprit 
remained undetected. 

oo00 


Describing a Soccer Game. 

The Soccer game between Wales: and 
France on February 26 will be desckibed 
by an eye-witness at Swansea fon the 
benefit of listeners. His comments are to 
be relayed to 2LO and 5XX. an 
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BROADCAST TRANSMISSION OF PHOTOGRAPHS IN AMERICA. An interesting contrast is afforded by the two pairs of 
photographs shown above—both transmitted by wireless and recorded by Dr. E. F.W. Alexanderson's system. The pair on the left 
are the result of a modulated signal sent by a broadcasting station; those on the right—reproduced in a newspaper—were recorded 


from a telegraphic signal. 
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FEBRUARY 2nd, 1927. 


H.F. and L.F. Valves with Low Filament Current. 


f HIS week we give the results of our standard tests 
of quite a variety of valves. Three.of them are 
of the type having a high anode A.C. resistance 

-With a correspondingly large amplification factor. These 

are the new Cossor Point One 2-volt R.C., Ediswan 

R.C.2, and Mullard P.M.5B, while m the Marconi and 

Osram series is the new D.E.H.612 of medium A.C. re- 

sistance and amplification factor. 

power valves of the moderately low A.C. resistance class 
for 2-, 4-, and 6-volt filament-heating batteries. 


Cossor Valves. 
The first Cossor valve tested was the new Point One 
` 2-volt R.C., which, as its name implies, requires a 2-volt 
filament-heating battery and consumes 0.1 ampere. Being 
designed primarily for resistance capacity coupling, it has 
a high amplification factor, the average of those we 
tested varying from 33 to 37, as shown in the table. 


Cossor Point One 2-volt. R.C, 


- Cossor Stentor Four. 


With the anode voltages and grid bias values given in 
the table the anode A.C. resistance varied between 77,000 
and 105,000 ohms. Considering that the valve has a 
2-volt filament, the A.C. resistance is quite low for the 
“amplification obtained, and the’ valve is a particulatly 
good one of its class. It is silent in operation and works 
very well as a rectifier. oa 

It can be used successfully in the ‘‘ Everyman’s Four- 
> valve” receiver. . Readers interested in this set will re- 


member that two fixed resistors are. used to reduce the- 


filament voltage from 6 to the required amount. The 
B 33 


, ¢ 


There are also three © 


hJ 


_and is known as the ‘‘ Stentor Four.” | 
. quires a 4-volt filament-heating accumulator and con- 
. sumes o.ı ampere. Suitable operating values of grid 


two resistors required when this valve is used as the recti- 


fier have a value of 15 and 30 ohuins. 

It will be noticed that quite a small anode current 1s 
taken by the valve, so that the resistance coupling used 
can be of the grid-leak type, provided quiet ones can be 
obtained. The anode resistances should not be too high ; 


about 0.5 megohm will be satisfactory. 


- GOSSOR VALVES. 
TYPE POINT ONE 2-VOLT R.C. 


Filament voltage, 1.8-2. Filament current, 0.1 ampere. 
Anode voltage, 75-125. Total emission, -20 milliamperes. 


Anode 


Grid we AC. | 
Anode - Current. - Bias. Resistance. Amplification 
Voltage. Milliamperces. ~ Volts. bms. Factor. 
79 0.26 — 0.75 105,000 33.3 
100 0.44 —1.0 93,000 34.8 
125 0.60 —1.25 93,000 36.1 
125 0.9 —0.5 77,000 37.0 


- 


TYPE STENTOR FOUR (POWER). 


Filament voltage, 3.8—4. Filament current, 0.1 ampere. 
Anode voltage, 86-120. Total emission, 40 milliamperes. 


Anode Grid C. 
Anode Current. Bias. Resistance. Amplification 
~ Voltage. - Milliamperes. Volts. Ohms. Factor. 
; 80 6.3 —1.5 9,100, 6.9 
100 7.5 — 3.0 6,900 6.9 
120 9.0 — 4.5 - 6,900 6.9 


-7 The second Cossor valve tested was of the power type 
This valve re- 


bias and anode voltage for the valves of this type are 
given in the table. For an amplification factor. of 6.9 


_ the anode A.C. resistance is 6,900, that is, the mutual 


conductance, in milliamperes per volt, is 1.0. This valve 


. js suitable for working in the output stage of a receiver 


and will give signals of sufficient strength to operate a 
normal loud-speaker. ‘It can also be used in a trans- 
former-coupled low-frequency amplifier, the transformer 
having a ratio not exceeding about 4: 1. | 


_Ediswan Valves. 


Samples of the new Ediswan R.C.2 valve have been 
tested, and the results are given in the table below. 

This valve requires a filament-heating current of 
O.I ampere at 2 ‘volts, and has an.amplification factor 
of about 40, with an A.C. resistance varying from 
280,000 to 240,000 ohms, according to the anode voltage 
and grid bias used. The makers state in their leaflet — 
that, in general, grid bias is, unnecessary when thé valve 


- 
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World 
Valves We Have Tested. — © | 7 Marconi and Osram Valves. 
is used for low-frequency amplification, but when used The two valves tested are new products ; one is known 
as a detector employing anode bend rectification a bias as the D.E.L.612, and the other as the D.E.H.612,; from 
of negative 3 volts should be connected. which it should be understood that one has a high ampli- 


When used with resistance-capacity couplings, however, fication factor and requires a filament.current of 0.12 
it is very important to prevent grid current, and for this ampere at 6 volts, while the other has a low amplification | 


reason it is advisable to employ a small negative grid factor and requires a similar filament current. 
bias, the drop across the filament rheostat being sufficient ! 


in many cases. The A.C. resistance of this valve is MARCONI AND OSRAM VALVES, a 
very high for its amplification factor. As the makers TYPE D.E.L.012. SE 
recommend that anode resistances of 1 to 5 megohms Rete See ea > Total entsston 40 walitianeere 
should be used for this valve, possibly the fact that the §—————__________ NN 
valve has a high anode resistance is not of vital impor- |” Anode Grid ACs 
tance, but when the lower value of anode resistance is Vole. eea . ane Reet eee 
used the amplification obtained would be greater if the ———— -im 
ake kad er AC Hee 2 40 1.15 —1.5 10,800 6.0 
valve had a lower A.C. resistance. 60 2.1 —3.0 8,190 5.3 
, s8 4.5 —4.5 8,100 5.3 


TYPE D.E.H. 612. 


Filament voltage, 5-6. Filament current, 0.12 ampere. 
Anode voltage, 70-150. Total emission, 40 milliamperes, 
Anode Grid A.C, 
Anode Current. Bias. Resistance. Amplification 
Voltage. Milliamperes, Volts. Ohms. | Factor. 
T 0.46 . —0.5 54,000 18.8 
90 © 0.65 —1.0 50,000 20.8 
110. 0.84 —1.5 39,000 19.8 
130 1.09 —2.0 36,400 19.0 
—2.5 30,600 13.6 


150 1.36 


The D.E.L.612 should, according to the manufac- 
turers, be used with an anode voltage not exceeding 80 
volts. At this voltage a grid bias of negative 4.5 is satis- 
factory, the amplification factor being 5.3, and A.C. 

_ resistance 8,000 ohms approximately. 

Full results are given in the table; from these it will 

be seen that the valve can be used in a low-frequency 
=- amplifier with transformer coupling and as the output 
PERE RSS: Marconi and Osram D.E.H.612. Valve of a receiver when signals of moderate strength only 
are required. Actually, the valve can be used with an 
anode voltage of 120 with a grid bias of —g; it will 
then deal with far larger inputs and give an output suffi- 
cient for many of the medium-size loud-speakers. It will 
be noticed that the A.C. resistance of the valve is rather 
high compared with the amplification factor, but as 
it is below 10,000 ohms the 
valve can be said to be quite 
suitable for working a loud- 


The Ediswan 2-volt power valve is known as the 
‘“P.V.2.’? This takes 0.15 ampere at 2 volts and is 
designed for use in the output stage of a receiver. It 
can also be used in a low-frequency transformer-coupled 
amplifier with appropriate grid and anode voltages. The 
table shows that the specimen tested had an amplification 
factor of about 7.5 for an A.C. resistance of 13,000 ohms. 


EDISWAN VALVES. 


TYPE R.C.2. i 
Filament voltage, 1.8-2. - Filament current, 0.1 ainpere. speaker ARNE l ; 
Anode voltage, 75-125. The D.E.H.612 has an 
Anode Grid AC, | average amplification factor 
Anode Current. Bias. Resistance. Amplification , 4 
Voltage. Milliamperes. Volts. Ohms. Factor. of 19 to 20, and an AC, 
SSS Se ee resistance: OL 54,000) e TO 
ib 0.1.42 -0.25 289,000 40.0 31,000 ohms. This valve 
100 0.22 —0.2 244,00 0.9 : x 
D a — 9.95 238,000 14 can be used in a resistance 
Ze —— or choke-coupled amplifier 
TYPE P.V.2. _ and as a_ high-frequency 
Filament voltage, 1.3-2. Filament current, 0.15 ampere. amplifier, provided a high 
Anode voltage, 80-120. Total emission, 30 milliamperes. anode voltage is applied. 
F | Anode Grid "AC. tnai The D.E.H. and D.E.L. 
Anode urrent. ias. esistance. mplification 4 g aea ° 
Voltage. Miliamperes. Volts. Ohms. Factor. valves are similar in appear- 
ae i a a a Ban z ance to the well-known 
100 © 5l —3.0 13,300 18 D.E.5, but on test they 
120 -5.5 — 4.9 15,200 7.2 


were inclined to be noisy. 


Muliard P.M.5B. 
B 34 
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Valves We Have Tested.— aa biang 
The Mullard PM. 5B. Filament voltage, 5-6. Filament current, 0.1 ampere. 
Anode voltage, 75-150. - Total emission, 40 milliamperes. 
This valve is designed for use in resistance- -capacity PERTE AE LAR Se 
_ coupled amplifiers ; for this reason it has a high ampli- ante Anode Grid predic: Rete 
: : : E 7 node urrent. 1as, : esistance. plincation 

fication factor, for the specimen tested varying from 36 to Voltage. Milliamperes. Volts. Ohms. “Factor. 
41. Under the conditions of the test, the A.C. resist- <a << Eg ol a | ae ae 
ance varied from 70,000 to 150,000. The valve re- 100 0.28 -10 95,000 | 36.0 

Š 5 9) ` é — 3.0 - 00,5 
quires a filament current of o.r ampere from a 6-volt tee ee EEA 69/000 36.4 


accumulator ; it is fairly silent in operation. A valve of 


this type can be used as an anode rectifier when a high 
resistance should be connected in its anode circuit. 

The valve is similar in appearance to other valves of 
the well-known P.M. series, no glow being visible ‘when 
It should be noted that a valve 
of this type cannot be used in a transformer-coupled 
amplifier, as its A.C. resistance is far too high. 


the filament is heated. 


London, N.17. 

‘(January 3rd-9th.) 

England and Wales :—G 2GF, 2NH, 
2VJ, 2WJ, 2WN, 2X0, 5AD, 5BH, 
SDH, SHS, 5HX, 5JW, 5KU. 5MS, 
5XY, 6CL, 60T, 6QB, 6TA, AP4, AZ4, 
GLO. Scotland :—GC ow AI, 6NX. 
Trish Free State :—GW 3XU, 11Z. Bel- 


gium :—B A2, 9B, 08, S5. France —F 


8CP, 8FLM, SFU, SF WB, 8GDB, 8GZ, 
BHS, 8Ilj, 8JJ, 8NN, ’8O0LU, 8SM, 
8WEL, FL, FW, OCNG. Holland —N 
ORO, ONM, OPM, OWB, OWM, 3TW, 
PCLL, PCMM, PCRR, CTT. >- Den- 
mark —D7FJ. Sweden :—SMUV, SAB, 
SIC. . Finland :—S2NM. Russia : = 
RCRL. Germany :—K- 4ABR, 4RTT, 
4XR, 4XW, 4YAE, AGB. Anetta :-—O 
HL, PY. 
SUC, SUC2. French Somaliland :— 
OCDJ. U.S.A.:—U 1AZR, 1BHS, 
XM, 2CVJ, 2CYX, 2FJ, 2U0, 2X0, 
OX AT (’phone), 3AGG?, "3BLC, 4HY, 
8AMU, 8CUA, WIZ. Canada C 
2BE. Brazil : —BZ 1AD. Java :—ANF. 
Unknown :—GBH, UTM, SGL, SP. 
(0-v-2 Schnell.) On 15 to 90 metres. 
W. T. Ford. 
Dublin. 
(November, 1926, 
Australia : :—A 7CS, 7LA. Belgium :— 
B K5, N33, H6, LIA, V33, 4AA, A2, 
“M2, 4AA, 4RL, 08. Baghdad : :—1DH. 
Brazil : :—BZ 1AK, 1AW, 2AS, 2AB, 
24G, 1AB. Canada : È 1AR, QAX, 
3MP.— China: —BXY. Czecho- 
Slovakia:—CS 2UN, AA2, OK1, 2YD. 
Denmark :—D IMT, 7XZ, 7NĪ, 7FP, 
7XU, 7ZG, 7FJ, IWA, ‘TUS. Spain : — 
EAR6, EARI8.. ‘Algeria : —FA 8VX. 
Morocco : —FM- 8ST, 80X. Corsica :— 
OCT. France :—F 8BRN, 8VVD, 8ZB, 
8YOR, 8SFK, 8PAM, 8S0, 8GI, ’BRBP, 
8ZET, 8KL, 8XA, 8ARO, 8NOX, 8APO, 
BCP, SBLA, ŠUT, 8ALU, 
YA, 8J0, 8KL, SFFR, 8RV, SQW, 
' 8BP, 8VX, 8KP, 8FY, 8TIS, 
m Great Britain: —G 2WL, 2BM, 
2ABF, 
2NM, 
5AX, 
5MS, 
6YD, 
6NK, 
A, D, 6NF, 6BD, 
6NX, ORG, 2WN, OCB, SLB, BRU, BAU, 
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Italy :—I 1D0. Egypt :— 


to January 10th, 


80QP, 


200 henries. 


Neither 
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Calls Heard. 


Extracts from Readers’ 
Logs. 
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5XH, 5XD, 5DH, 5JW, 6WK, 6UZ, 6FA. 
Trish Free State: —GW 11B, 18B, 14C. 


Italy :—I 1CE, 1CO, 1DR, IMT.’ Ger- 
many :—K ABY, 4XY, ASA, 4LDK, 
4LD, 4AW, 4ÀCA, 4U AG, 4QA, 
` 4UL, 40RA, AMCA, 4HA, 4XtU, 
4ABG, 4ABF. Norway : —LA 1A, 1E, 
1F. Holland:—N PCRR, OWB, OWM, 
OWR, OUK, OGG, OZI, OXZ, OTH, 
OPM, 0QQ, ODK, ouUC, ONM, 0AG, 
OCI, OPY, OAE, ORF, OVN, ORY. 
. Austria: —Ö PY, FZ, HL. South 
Africa :—O A3B, A4L, A5X. Portu- 


gal:—P 140, 1AF. Sweden :—SM ZN, 
RT, UA, UV, SS, YG. Poland:— TP 
AX, AV. Lithuania:—TL LIT 1B, 


U.S.A. :—U 1AYL, 1AKZ, 1ASA, 
1AS®, 1CKP, 1CKJ, 1CXL, 1GA, 
IKL, 1NQ, 1XAM, 1AQ, 1AF, 1UZ, 
1AXA, 1AAO, 1CMF, 1ALL, 1BUZ, 
IDL, 2ARM, 2BUM, 2CIB, 2EM, 
2MD, 2NZ, 2U0, 2VSX, 2PV, 2EJ, 
2CVJ, 2CZR, ,2CTF, 2AMJ, 3AHL, 
3LW, 3CKL, 3BWJ, 3QW, AIZ, 
4ALG, 4LQ, 8ABG, 8AFL, 8BTH, 


8DJG, 8AFQ, 8ALF, 2X0, 350, BAT. 
9EF. Y 2ZY. Miscellaneous : :-—GLKY, 
GFU, GMD, OZB, SFV, XMO, 2BM, 
SPM, AGB, SPL, CBI, AOP, GFT, 
GMD, SKC, 

J. B. and R. D. Scott.. 
Northampton. 


(December. 12th to January 10.) i 
Australia :—A ZDS, ORT. 5BG, 5HG, 
5KN. Belgium :—B ” A2, B1, B7, B82, 
CH5, D2, H6, K3, K44, N33, 05, 08, 


R2, Y8, 4AA, 4AR, 4X5, AZZ. Brazil :— - 


BZ 1AF, 1AP, 1AW, 2AF, 2AG, 2AS, 
3AB, 5ÅA, BZL, "POA. Canada :—C 
OBE, 8AZS. Chile :-—CH CH: Czecho- 
Slovakia -—CS 2UN. Denmark :—D 
7EW, 7LO, 7NI, 7ZG, 7ZM, OXE, OXZ. 


France :—F 4BM, OCDJ, OCNG, FUT, 


8ABC, 8AG, 8ARM, 8BNH. 8BW, 8CP, 
8DD, ’ 8DAS, 8FK, 8FR, 8FU, 8FWB, 
8GAM, 8GBD, 8GI, 8GZ, 8HS8G, SIF, 
8IL, 8JJ, 8JNC, 8KP, 8LB, 8LZ, 8NDX, 


-1GW, 1MT, 1XA. 


4RN, 


‘PTR, SAD, . SBM, 


can it be used in a high-frequency amplifier employing 
a tuned high-frequency transformer. 
in’ a choke-coupled amplifier, 
nected in the anode circuit had an inductance of at least 
If a P.M.5B is used in the detector and 
first L.F. position, a P.M.6 or a P.M.256 should be used 
in the output stage. 


It could be used 
provided the choke con- 


8NOX, 80LU, 80X0, 8PY, 8RBP, 
SREN, 8RVL, 8RZ, 8SSW, 8TIS, 8UDI, 
8UGA, 8UT, 8VX, 8YA. 8YOR, FL, 
EW. Algeria :—FA 8MCO. French Indo- 
China :—FI 8FOK. Great Britain :—G 
2AK, 2BM*, 2CC, 2CS, 2DB, 2MN* 
2NH*, 2NM, * ONT, 20W, 2SW, 2TB, 
2TO, OVG, *, 2VR*, 2VS, OWN,  9XO*, 
OXV*, OXY, 2Y¥X, ZC, 5AD*, BDA, 
5DC*, 5DH, 5GU, 5GW, 5HX, BIW, 
5KZ, 5MA, 5MS, 50C, 5QG, 5RU, .5SZ*, 
5TR*, 5TZ*, 5UL*, 5US*, 50W, 5XD, 
5XY, SYK*, 5YM, 6BT*, 6CI,. 6CL, 
6FT, 6FZ, 6HT, 6HW,- 6HZ*, 6IA*, 
6JV*, 6KA, 6KK, 6LB, 6LR, 6NH, 
60H*, 6QH, 6Q0*, 6TA, 6TX*, 6TY*, 
6UT, 6UU, 6UV, 6UZ, 6VP, 6YC. 
6YV, 6ZA, BVJ, GBM, GFA. 
Scotland :—GC 2VX, 2WL, 6IZ, 6KO. 
Northern Ireland :—GI -5WD, 6MU. 
Irish Free State :—GW 3X0, 3XS, 3XU, 
11A, 11P, 18B, 19B. Italy :—I 1CR, 
Jamaica :—JM 2PZ. 
Germany :—-K 2D0, 4AAP, 4ABF, 
4ABG, 4ABN, 4ACI*, 4DKA, 4HA, 
4LD, 4LS, 4RM, 4SA, 4SAR, 4UA, 
4UA0, 4UL, 4VO, 4XR, 4XU, 4XY, 


- 4YA, 4YAE, AGB, AGC. Norway :—LA 


1E, 1R. 1SE, 1X. MHolland:—N OAG, 
OAX, OCMX, OCX, ONM, ORF, OVN, 
OWB, OXX, PCG, PCLL, PCMM, 
PCRR. Austria :—O GP, HL, ‘KE, PO, 
PY. Portugal and Madeira :—P 1AJ, 
140, 3FZ, 6PE. Russia :—R 1UA. 
Argentine :-—R FC6. Finland :—S 2NM. 
Sweden :—-SM 1P,SMRP,SMTN,SMUK, 
SMUS, SMWS, SMXR, SMYG. . Straits 
Settlements :—SS 2SE. Poland _TPAV, 
TPVV. U.S.A. :—U 1ADS, 1AFF, 
1APK, 1ASF, 1ASU, 1AZR,. 1BDW, 
1BDX, 1BES, 1BHM, 1BLB, 1BLF, 
1BUX, 1CMF, 1GA, IRD, 1VZ, 1XM, 
1ZA, 2AGN, 2APV, 2AYJ, 2BBB, 
2CVJ, 2CYX, 2FJ, 2FO, 2KC, 20R, 


2PE,_ 2VH, 2XS, 3AFQ, 3AGG, 3BLC,. 


3BWT, 3LD, 30F, 4A AN, 4BL, 4QB, 
8ADM; SBEN, 8BRC, BCAU, 
ABI, NKF, NRRG, WIK, WIZ. NEM. 
India -—Y 2BG. Uruguay :-—Y 1CD, 
2AK. New Zealand —Z 4AR, 4AA. 
Miscellaneous :—ABC, AP4, AZ4, CB3, 
CT4, CW3, DNSC, DU4, FU9, MIZ, 


SIC, 1DH, 7DE, 
9PZ, 9RN, 9SJ, 9YU. 
(0- v-l Reinartz) On 30-50 metres. 
* Indicates teléphony. 
P. H. Brigstock Trasler. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed io the Editor, “The Wireless World,” Dorset Hoase, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 


MANUFACTURERS AND THE RADIO SOCIETIES. 


Sir,—In reply to Mr. P. K. Turner’s letter in your issue of - 


12th inst., may I ask you to insert this refutation? We had 
already applied to Messrs. Burndept before the date of the 
letter he quotes. I have a letter from them dated November 
2nd in answer to a recent one of ours asking for a lecture 
or demonstration, and, moreover, Messrs. Burndept, through 
Radio Accessories (of which they are proprietors), arranged a 
most excellent lecture illustrated by lantern slides and given by 
Mr. Samuelson, their chief technical adviser, on ‘‘ The Manu- 
facture of Thermionic Valves” on Tuesday, December 7th, 
1926, which was much appreciated by all our members. Under 
the circumstances, and as our Mr. Pegram, hon. sec. of the 
Experimental Section, was at the moment in communication 
with Messrs. Burndept I did not consider the letter needed a 
separate answer. I must say that since your courteous publica- 
tion of this correspondence we have had no cause of complaint 
against any of the radio manufacturers to whom we have 
written, and I should like to take this opportunity of thanking 
you on behalf of the members of our society for your kindness. 
| A. H. BANWELL, 
Hon. Sec., The Thornton Heath Radio Society. 
January 2st, 1927. 


‘WET BATTERY FOR H.T. SUPPLY. 


Sir,—As there are so many amatenrs using wet Leelancheé 
cells for their H.T. supply, I wonder if my experience is 
unusual, and I should be glad to have the views of other users. 

Some months ago‘I made up a battery of fifty cells in the 
large-sized pots—l4in. square; these were carefully soldered, 
waxed, and fixed in bitumen compound in a box. The battery 
is still functioning correctly, and, of course, does not cause 
any crackling in the loud-speaker, but the voltage has dropped 
remarkably in a few weeks, being now only 0.7 per cell. The 
receiver uses three valves, with an H.T. demand of 8 milli- 
amps, and the number of hours is the usual—say two or three 
hours per day at the most. It would seem that the wet cell 
is not all that we have been led to believe both in convenience 
and economy. I should be glad to hear other users’ experiences. 

January, 1927. SAL AMMONIAC. 


ARRANGEMENT OF PROGRAMMES. 


Sir,—I am glad to see that your recent Editorial has pro- 
voked so much interest amongst your readers, to judge from 
the correspondence in to-day’s issue, and other comments which 
I have seen in the daily Press. 

The change in the programme arrangement and the intro- 
duction of more talks will not, in my opinion, do wireless any 
good. We know that things were very much better under 
the old régime, and it is most unfortunate for everyone con- 
cerned if the new controlling body is going to insist on putting 
us back to school when we look for recreation and entertain- 


ment during the evenings. The listening public supported the- 
recommendations of the Broadcasting Committee when they 

advised that the wireless trade directorate of the B.B.C. should 
be replaced by a national body, and I believe you also en- 

dorsed that recommendation. The reason, I think, that we 

approved of that change was because, in typical British fashion, 

we aimed at an ideal, and the presence of interested persons 

on the Board of Direction seemed incompatible with our ideals. 

We trusted the new Board to see to it that, although they 

(unlike the trade representatives) did not depend for their 
bread and butter on the popularity of broadcasting, they would, 

nevertheless, see to it that we were entertained at least. as 

well as we had been in the past. As things are at present 

it looks as if ‘the Government-appointed Board means to 

sacrifice us on the altar of our own ideals, which have put 

them in authority. In less ‘polite language, we might say 

that we seem to be the victims of a confidence trick. 

January 26th, 1927. IDEALIST. 


The Marconi 1} kW. 
The range 


TRANSMITTER FOR SUBMARINES. 

transmitter specially designed for use on submarines. 

of this transmitter for telephony is 100 miles and it can be used 
for telegraphy up to 300 miles. 


B 30 


FEBRUARY 2nd, 1927. 


-as 


NEW LOTUS PLUG. 
_ The form of construction in which the 
insulating pieces take a part for securing 
the connectors is now practically obsolete 
in the manufacture of telephone plugs. 
With this old type of plugs, small screws 
have to be manipulated in the interior 
and several minutes are required for the 
changing of the leads. In the new Lotus 
plug, made by Messrs. Garnet Whiteley 
and Co., Ltd., Lotus Works, Broadgreen 
Road, Liverpool, the connecting wires 
are secured by giving half a turn 


tf each of two screw heads which . 


appear on the body of the plug. Rotat- 


New type of Lotus telephone lug, H 
s provided an 


Sabre long stem 
the use of a split sleeve the plug 
. can be adapted re ria -modified form - 


ing the screws slightly drags the leads 
further into the plug, where they become 
securely locked. This action is produced 
by the screws actuating cams which force 
the ends of the inserted wires hard up 
against suitably shaped bronze springs. 
These springs connect with the tip and 
stem of the plug. | 
The body of the plug- is a clean, 
polished moulding,.and has an attractive 
nish, and in outline and proportioning 
as well as the general details of construc- 
tion it shows the merits of really good 
design. The plug on test proved to be 
electrically perfect. i 
0000 


WET H.T. BATTERY. 


The problem of maintaining a H.T. 
battery has led many amateurs to interest 
themselves in the possibility of building 
& high voltage 
Leclanché cells, 
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Review of the Latest Products of the Manufacturers. 


To meet the demand for a H.T. bat- 
tery which can be recharged by renewing 
the electrolyte the Eton Glass Battery 
Co., 46, St. Mary’s Road, Leyton, Lon- 
don, E.10, now manufacture a miniature 
cell having sufficient capacity for normal 
use. 

The small glass container is 2jin. in 
height and square shaped with lin. 
sides. It accommodates a circular carbon 
surrounded by the depolariser of similar 
construction to that adopted for the 
making of dry cells. The cylindrical 
zinc is of liberal area, being 18in. in 
height by lin. in diameter, and before 
being brought into use should be amal- 


‘gamated by dipping into a weak solu- 


tion of hydrochloric acid and then 
rubbed with a clean cloth on the surface 
of which are a few beads of mercury. 
Immersion in a slightly acid solution 
of mercuric chloride is’ an alternative 
method of amalgamating zinc. 
are supplied either plain, waxed at the 
top, or treated with a compound to pre- 
vent creeping. 


- Small Leclanché cell for constructing a 
' wet H.T. battery which can be recharged 
by renewing the electrolyte. 


These little cells are quite suitable for 
operating a receiving set using one or 
two valves and will require very little 
attention, but if the receiver includes a 
power amplifying stage the electrolyte 
will require frequent renewal. 

To protect the cells from damage and 
to prevent evaporation the battery should 
be enclosed in a box provided with a 


‘closely fitting lid. 


ANUPACTURERS” 
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EELEX TERMINAL. 


Messrs. J. J. Eastick & Sons now 
manufacture a terminal suitable for 
accommodating the end of a lead, a spade 
or plug connector. The tòp screws down 
to grip the end of a lead, or the usual 
form of spade, or a plug may be inserted 
in the head. The terminals carry indi- 
cating labels. 

_ The indicating tops can be completely 


fhe new Eelex terminal suitable for 
accommodating plug, spade or wire con- 
nector and fitted with a connecting top. 


unscrewed, and one must be careful, 
therefore, not to interchange them, should 
they become detached. 

The terminal is cleanly machined, has 
a nickel-plated finish, and is supplied 
complete with washer and two back nuts. 
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LITZENDRAHT WIRE. 
. To meet the growing demand for Lit- 
zendraht wire, Ward and Goldstone, 
Ltd., Frederick Road, Pendleton, Man- 


chester, have added to their range a reli- . 
able form of wire in which the indi- 


vidual strands are single silk covered 
and stranded together with a green silk 
outer covering. Í 

As is usual, the wire comprises twenty- 
seven strands layed up by twisting to- 
gether in threes, grouping these to form 
nine strands, three of which again are 
twisted together to form twenty-seven. 

The green silk finish gives an attrac- 
tive appearance, and in the length of 
wire examined all strands were found io 
be continuous throughout the length. 
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READERS” - 


“ The Wireless World ” Information 
Department Conducts a Free Service 
of Replies to Readers’ Queries. 


Valves for ‘“‘ Everyman Four?” 
Receiver. . 


I have built an “Everyman Four” re- 
ceiver, and I do not obtain such 
strong signals as a friend of mine 
with his ‘Everyman Four.” I 
rather suspect my valves, which are 
of the 2-volt type. Actually I use a 
DE2 H.F. for the H.F. and detector 
positions, and a DE2 L.F. in the first 
low-frequency und output positions. 
Should valves make such a tremen- 
dous diffcrence to the performance of 
a receiver? P. R. R. 


Valves are a great factor in the per- 
formance of a receiver. The DE2 H.F. 

valve which you are using in the H.F. 
position has an amplification factor of 
12 and an A.C. resistance of 45,000 
ohms. Now the high-frequency trans- 
former was designed for a valve having 
an A.C. resistance of 20,000 to 30,000 
ohms, and the actual valve used in the 
author’s receiver had an amplification 
factor of 20. 
frequency amplification of about 40, 
whereas with the DE2 H.F, the ampli- 
fication obtained will be only about 15 
—possibly not as much as that. This 
is because the DE2 H.F. valve has a 
much lower amplification factor and a 
much higher A.C. resistance, 

With the DE2 H.F. valve the selec- 
tivity will be better simply because valve 
damping is less, but the signals will be 
very poor by comparison, l 

So far as the detector valve is con- 
cerned the DE2 H.F. is satisfactory, but 
the DE2 L.F. used in the first LF. stage 
will give an amplification of only 24 
approximately, as compared with about 
70 when the valve recommended by the 
author is used. This is because the 
DE2 L.F. has an amplification factor of 
only 7 for an A.C, resistance of 22,000 
ohms; mauy valves on the market have 
an amplification factor of 20 for this 
value of A.C. resistance. 

To use a DE2 L.F. valve in the last 
stage is to ask for trouble, particularly 
if the loud-speaker is one of large size. 

A power valve must be used in the 
output stage of “Everyman Four’’ re- 
ceiver, with proper H.T. and grid bias. 
In the. original article an anode voltage 
of 160 was.recommended 
priate grid bias, the valve being a DES 
type... The reason for the use of such a 
valve with a high anode voltage was to 
keep the total anode current required 


This resulted in a high. 


with appro- ` 
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by the set to a reasonable figure. Those 
who -are prepared to use accumulators 
for the anode supply or dry cell batteries 
of the larger size will find it advantage- 
ous to employ one of the so-called supar 
power valves in the output stage, such 
a valve being of the type requiring a 
grid bias of 20 to 30 volts with an anode 
voltage of 120 to 160. 

One of the most common forms of dis- 
tortion is that due to overloading the 
last valve. Good quality and loud signals 
cannot be obtained unless ample bat- 
tery power is available. 
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Single-Valve Reflex Receiver. 


I wish to build a gingle-valve receiver 
which will give me the best results 
for one valve as regards both range 
and volume. Would you please give 


me a suitable circuit and specify, ` 


where necessary, the values of com- 
ponents required ? Gs PA; 


The circuit shown below, which uses 
the valve both for’ high- and low- 
frequency amplification, with a crystal for 
rectification, will be suitable. 

The operation of the circuit is as fol- 
lows: H.F. signals are tuned in on coil 


0'001mfd 


A 


E 


0:0005 mfd 
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Questions should be concisely worded, and 
headed “Information Department.” Each 
separate question must be accompanied by a 
stamped addressed envelope for postal reply. 


L, with the 0.0005 mfd. condenser and 
applied to the grid of the valve through 
the fixed 0.0003 mfd. condenser. In the 
plate circuit of the valve is an H.F.. 
transformer T, stabilised the neutral- 
ising condenser N. C., so that magnified 
H.F. voltages are produced across the 
secondary of this transformer. 

A crystal rectifier is used, tapped part 
of the way across the secondar y of the 
H.F. transformer so as not to overload 
the latter, and the rectified currents 
passed through the primary of the L.F. 
transformer T,. The H.F. component of 
the rectified current is by -passed by the 
0.0003 mfd. condenser shunted across the 
primary of T,. 

The secondary of T, is connected to 
the grid bias battery and to the grid of 
the valve through an H.F. choke I, 
(which may be a Cosmos or Varley), this 
latter being necessary to prevent the in- 
put H.F. signals being shunted away 
from the valve. 

The L.F. signals are amplified in’ the 
valve and- operate telephones or loud- 
speaker placed in the plate circuit as 
shown. An L.F. valve is essential for 
satisfactory operation of this circuit— 
preferably a power valve such as a 
P.M.4 with 120 volts H.T. and the grin 
bias —9 volts. 
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A single-valve dual circuit. 
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“ems invented a simple de- 
=i = vice which, he states, 
z z will displace batteries 
nd valves in radio receiving sets. 
If f the facts as stated are to be 
ecepted literally, this announce- 
nent is indeed startling. One 
Gaei dismiss the state- 
AE, unimportant, because, 
with it, is the announce- 
te the inventor has re- 
K Bi an offer of $100,000 for his 
“Sie on from the Westinghouse 
c Co. 
dh Beatin is stated to consist 
all blocks of a substance re- 
g sulphur, tin. thick, 3in. 
ng g, and 2in. wide, whilst tiny 
res protrude from the top of the 
The device is described as 
n application of bismuth plates as 
letectors and amplifiers. 
N ee further information it 
course, quite impossible to 
m rm any « opinion as to the import- 
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nce of the device, but this an- 
uncement should serve to remind. 
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 FINALITY BEEN 


SS certain American papers a report has rte- 
_ cently appeared to the effect that 
_ Palmer H, Craig, Head of the Department 
a) of Physics at the Mercer University, has 


: ZR 2 again of the dangers of assuming that we have 
eached anything like finality in wireless. 
t wonderfully perfect instrument as developed to-day, 
hilst research is being carried on to improve the 
ve sti g further, and the efforts of numberless research 
orkers are concentrated on this particular component, 
mus not be blind to the possibility of some new de- 
e bei ing o which may be a rival or even a 
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The valve 


ments may tend to divert the attentions of inventors from 
endeavouring to develop a substitute. 
guard against attaching importance to fantastic claims 
of novelty and invention which are frequently thrust upon 


We must always 


us, but at the same time we must 
be equally ready to accept the pos- 
sibility of startling new discoveries 
and developments when these 
are based on some phenomenon 
hitherto undiscovered. 


oo E a 
THE BRUSSELS 
CONFERENCE. 
JESE The Wireless. World re- 
cently announced, the Con- 
ference which was held in 


Brussels, from January 26th to 
z9th, considered the question of 
the broadcast transmissions m 
Europe on the longer wavelengths, 
and we understand that just as 
after the Geneva Conference 
the Short wavelength‘ stations re- 
adjusted their wavelengths with a 
view to reducing mutual interfer- 
ence, so experiments will shortly, 
be carried out after broadcasting 
hours on the longer wavelengths, 
with the same object in view. 
The average listener does not 


pay so much attention at present to the longer wavelength 
stations as to those on the shorter band, but the long-wave 
stations are growing in importance and in power. 
sets which are not particularly selective difficulty is at 
present experienced in listening in England to foreign 
long-wave stations without interference from Daventry, 
and listeners will welcome any readjustment of wav2- 
lengths which will improve this state of affairs. 


With 
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The very fact that the 
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A TOUR ROUND SAVOY HILL. 


Part I—Problems of Sound in Relation to Broadcasting Studios. 


FEW days ago I took a friend round Savoy Hill.. 
He said: ‘“ The last time I came here was nearly 


four years ago. Then you had 
part of one side of the square. 


nearly as many times greater.’ 


to make, but none the less a true one. 
are almost as fully occupied all day 
now as was the single one when it 
existed by itself, because -rehearsals, 
auditions, and tests are continuously 
being carried on as being necessary 
and important details that go towards 
_.the perfecting of the final product—- 
the broadcast transmission itself. 
Four years ago the one and only 
studio would be taken for transmis- 
sion, the audition would take place 
in a small office with just a piano and 
a table in it, the rehearsal would be 
conducted, perhaps, in a waiting- 
room, and the microphone would be 
tested in some passage way or other. 
Now these things can be done in the 
manner that they should be, under 
actual working conditions—provided 
that the audition holder and the pro- 


ducer and the engineer have the foresight to book their 


studio requirements well in advance! 


Sound Effects in a Studio. 


But the multiplication of studios has not been by any 
means the result of purely practical requirements. During 
the last three years or so the development of studio tech- 
nique, and of studio design, has been extremely rapid, 


and has kept well in line, 
and in many cases gone well 
ahead, of the requirements 
of the programme producer. 
Such questions as the effect 
as regards the listener, the 
effect as regards the artist, 
and the effect as regards the 
microphone have each been 
thoroughly tackled, and each 
has an important , place in 
the whole general problem. 
Before going into this 
further it would be as well to 
consider a few of the import- 
ant ideas in sound that have 
a bearing on this work. 

A. broadcasting studio, 
whatever its shape or size, 


What a change to find. 
that you now occupy more than half the block, with seven 
separate studios, and yet your programme time is not 
It is a curious comparison 


By A. G. D. WEST, M.A. B.Sc. 


only one studio and 


The seven studios 
} 


Exact knowledge of the acoustic con- 

ditions in the immediate vicinity of the 

microphone is just as important for 

faithful reproduction as perfection in 

the electrical circuits of the broadcast 
transmitter. 


This article is the first of a series 
dealing with theoretical and practical 
aspects of sound in relation to studios, : 
with particular reference to the con- : 
ditions prevailing at Savoy Hill. 


The first article deals with the question 
: of echo effects and absorption of sound 
: ‘by the walls of the studio; subsequent . 
: articles will contain descriptions of the :: 
various sludios at Savoy Hill and their : 
associated microphones and electrical 
equipment. 
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must be considered just as a room ; that is to say, it is con- 
fined by the walls, the ceiling, and the floor. Each of these 
surfaces is in general a good reflector of sound, and any 
sound produced in the room, either in the form of speech, 
or music, or noise, will radiate in all directions from the 
source and be reflected successively by the walls until its 
energy is elther transmitted through the walls or is dissi- 
pated in the form of heat, generated at each reflection. 


Such heat represents absorption of 
sound energy by the material of the 
walls. The amount of reflection of 
sound in any ordinary room is much- 
greater than one would at first expect. 
Professor Sabine, the first investigator 
to put room acoustics on a practical 
basis, estimated that the walls of an 
ordinary room reflected over 90 per 
cent. of the sound, and that for two 
people conversing in a room the 
greater part of the sound from one 


‘would reach the other’s ears by reflec- 


tion from the walls, only a small part 
being that travelling. direct. This 
result is in some respects astonishing, 
and translated into the terms of 
broadcasting would- mean that a 
similar proportion of sound would 
reach the microphone from a singer in 


an ordinary undraped studio by reflection from the walls. 


Naturally, on increasing the size of a room to that neces- 
sary for broadcasting purposes, difficulties are experienced. 


“REFLECTED 
SOUND 


INCIDENT 
SOUND 


ABSORBED 
SOUND 


WALL OR PARTITION 


Fig. 1.—Reflection and absorption of sound by a wall. For a thick 
solid wall, the absorbed and transmitted components are very 
small and the reflected sound is nearly equal to the incident sound. 
For a thick partition of felt the absorbed component is large, the 


reflected and transmitted components being small. 


There are three reasons for this. 
the comparatively slow velocity of sound, the various re- 
flections, after an initial sound impulse set up, say, by the 
singer, will arrive at the microphone at widely different 
times, and. will give a confused result. Secondly, the 


First, on account of 


sound strengths due to these ` 
various reflections and the 
direct wave will in some 
places be additive, in others 
subtractive, giving greatly 
different results for only 
slight changes in position of 
the microphone. Thirdly, 
the reflective power of ‘the 
walls may vary considerably ` 
for different frequencies. . 
The sum total of all these - 
three effects—which may be 
respectively termed, for 
convenience, the echo effect, 
the standing wave effect, and 
the differential reflection 
effect—means a considerable 
amount of ` ‘‘ distortion,’’ 
_ A 16 
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A Tour Round Savoy Hill.— 
which is a useful general term used in connection with 
_ broadcast -transmission or reception covering a departure 


from faithfulness in passing through successive stages of 


-ORIGINAL IMPULSE 


SOUND INTENSITY AT EAR 


Lay 


TIME IN SECONDS 


Fig. 2 2.—Example of single echo. 


the broadcasting chain. If there is distortion before the 
microphone stage, then there is not much chance of making 
up for it later on in the chain. 


Difference between the Ear and the Microphone. 


‘The architect, in designing a hall, has fortunately some 
advantages which help to minimise these difficulties. . The 
two ears, with the aid of the eyes, can, by a certain amount 
of selection and concentration, adjust themselves to give 


satisfactory hearing in halls which give very considerable. 


distortion to sounds proceeding from the platform or 
Stage to any part of the auditorium. The binaural effect 
assists greatly in this respect. He can design reflect- 
ing surfaces on the walls and ceiling which, relying on 
this elastic property of the ears, will actually help in the 
total effect. ‘The ears, in fact, will take what they want, 
reject—up to a degree—what they don’t want, and pass 
on the’ purified ’’ result to the brain. 
another way, they have a conv ey variable polar 
diagram. 

. The broadcasting engineer has to make things right for 
the microphone, which, being a mechanical instrument 
without the powcr of selection or a conscience, simply 
takes what is given to it-and passes it on without improv- 
ing it, probably spoils it just a little, however perfect an 
instrument it may be. 

An example of this difference between the ear and the 
microphone i is afforded by the case of two people convers- 
ing in one room, with a piano being played in the next 
room. The piano would not normally interfere seriously 
with the conversation. Now. put a microphone in the posi- 
tion of one of the talkers, and we get the case of someone 
giving a talk in one studio with a piano being played in 
the next one. 


of an annoying piano background to the talk. 
The inexperienced broadcast engineer attempts to cure all 


these troubles at one fell swoop. He converts the studio | 
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into a padded cell (not all artists deserve this) by exces- 


Expressed in . 


Put this ‘‘ on the air,’’ and you can be sure ~ 
of many letters arriving at Savoy Hill and complaining 
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sive draping and blanketing, and to a certain extent, scien- 
tifically at any rate, he succeeds. Tor the draping means 
a big absorption of sound, consequently very little reflec- 
tion, the echo effect is practically killed, the standing 


wave effect is considerably reduced, and with these first 


two objections almost removed the third, the differential 
reflection effect, does not matter so much. Artistically, as 
we shall see later on, he has failed. 


A More Detailed Consideration. 


Let us consider these three difficulties that I have men- 
tioned in further detail. l 

The cecho effect, in a room, means the prolongation of 
sound after a given impulse, due to reflection many times 
over of the sound waves that come originally from’ the 
source. A listener hears, or a microphone. picks up, first 
the original sound direct, then the successive reflections of 
(hat sound from the walls. The effect can be analysed 
into two types: first, echo pure and simple, meaning 
just a single reflection from one wall only, giving a dupli- 
cating effect—the original sound followed, after a brief 
time interval, by a replica, usually diminished in strength. 
If a second reflecting wall exists this might result in a 
succession of such echoes. An interesting example can be 
observed under the dome of Covent Garden Theatre when 
the dance floor is laid. You only have to stand in the 
centre and shout ‘f Ha! ’’ and the roof will laugh back 
at you, ‘* Ha, ha, ha, ha, . . . ’’ dying away after some 
twelve or fifteen times. | 7 

The second type of echo effect, which is the most 
common, is called reverberation, consisting of a gradual 
dying away of sound after a given impulse, without any 
marked echo peaks. 

Sabine, in making his experiments in halls, always 
measured the time of “reverberation, or time of dying away 


af sound, and was able to connect this time period by a . 
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Fig. 3.—Example of reverberation. 


simple formula with the amount of absorption provided 
by the materials on the walls, floor and ceiling. - 

This period is a defimite property. of a room, which can 
be altered by varying the amount of absorbing material. 


` Sabine, in his practical way, brought into a room various 


numbers of cushions, and after measuring the correspond- 
ing times of reverberation by ear and with a stop-watch, 


pr 


ae? 


56 : 


A Tour Round Savoy Hil. — 


Wireless _ 
World 


established a formula which is remarkable for the accurate 


-results it can give by calculation alone for the reverbera- 
tion period of any room or hall. His results have been 
extraordinarily useful for architectural work. But as far 
as broadcasting is concerned they have only been useful 
as a first approximation. Recent work carried out by the 
author has shown that it is just as important, possibly more 
so, to get an idea as to how sound dies away as to measure 
how long it takes to die away. 


Now, with respect to the Mond difficulty to w hich T 


have referred, the standing wave effect, it is easy to see 
that for a source radiating sound of constant frequency 
in a room, an interference pattern is set up by the various 
reflections at the walls, resulting in a maximum of sound 
being heard at some points and a minimum at others. 
Most broadcast listeners are familiar with this effect in 
their own homes when listening to the tuning note repro- 
duced on a loud-speaker. Moving about the room the 
Intensity varies continuously between a maximum and zero, 


Fig. 4 .—Contour lines showing the distribution of sound intensity 

at the head level in a room with barrel-shaped ceiling and source 

of sound at centre. M = maxima; O = minima. (From ‘ Sabine’s 
Collected Papers.’’) 
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the effect being more marked if one car is closed ; and for 


a given position of the loud-speaker the room can be 
mapped out into areas of maximum and minimum 
intensity. 


Consequently, it follows that listening in one position | 


in a room to a source emitting sound at varying frequen- 
cies, some frequencies will not be heard at all, others will 
be heard loudly. 
phone in a given position in a room may-miss many of the 
frequencies sung by a singer before it. 


And it follows from this that a micro- - 


The presence “of draping « on the walls naturally reduces 


.the proportion of reflected sound to direct sound, and so 
educes that standing wave effect. But it has been found 


in carrying out delicate microphone experiments that it is- 


practically impossible to find a material or arrangement 
of materials for draping that will render the effect by any 
means negligible. In practice in the studio, the engineer 
has to choose his microphone positions very carefully to 
get over the difficulty. 


Now, as regards the third point: the question of 


differential reflection, the effects of which have hardly as’ 


yet been fully realised, at any rate in broadcasting work, 


result. 


reflection, the. latter high. tone reflection. 


sequently equal absorption for all frequencies. 


quencies. 
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the chief difficulty has been that niost of the-drapings and 
interior furnishings of studios, especially those most 
heavily draped, give a much greater reflection of the low 
tones than the high tones. From this point of view the 
perfect studio would have walls giving equal reflection for 
all frequencies. , This result can be achieved in two ways. 
Either a succession of layers of different materials is 
chosen, which give an overall equal result for the whole 
range of frequencies; or different materials are used on 
various parts of the walls which give an average equal 
The latter method is feasible, because the sound | 
in a room of moderate size undergoes such a very large 
number of reflections that the average for all the various 
materials can be taken. 

As an example of the latter, the walls could be covered 
with a certain proportion of drapery and with a certain 
proportion of woodwork; the former giving low tone 
(See Figs. § 
and 6.) _ o 

If the proportions are properly worked out, the effective 
result should be approximately equal reflection and con- 
This 
would mean also an equal time of rev erberation, for all 
frequencies ` 

The practica] outcome of all this can be summarised as 


follows :— . 


(1) In general, materials giving greatest absorption will 
do so unequally as regards frequency, and it is practically 
impossible to find an arrangement that will completely 
deaden a room and eliminate standing wave effect. 

(2) If the idea of a completely dead room is aban- 
doned, then an arrangement of materials can be found 
that will make the room equally reverberant for all fre- 
A certain amount of sandig wave effect will 
then be present. 


Practical Consiterátoni. 


The importance of these points in the practical design 
of studios will now be considered. 

As mentioned before, the acoustic requirements of 
broadcasting must be. considered from three points of 
view : those of the listener, of the artist, and of the micro- 
phone and subsidiary apparatus. 

In taking the point of view of the listener one must 
realise an extremely important fact that is usually re- 
ferred. to popularly only in very vagué terms. This is 
that for each type of transmission the amount of rever- 
beration to give the most pleasing result must be of a 
definite value. One often hears it prenounced that the 
tone of such-and-such a transmission was extremely fine. 


-This means, as far as the acoustic point of view is con- 


cerned (apart from the artistic), that the period of rever- 
beration and its nature were Just correct for that particular 
transmission. There is no doubt that to give the best result 
to the listener these values must be correctly rendered if 
possible for each type of performance. He may not be 
conscious of the reason for the effect, but he will respond 
to it musically, with enthusiasm, if it is just right. In 
some cases he will. even appreciate a type of performance 
that would otherwise be distasteful to him. 

For instance, a big orchestra should be transmitted 
with a considerable amount of reverberation—say, from 
2 to 4 seconds. An octet sounds best if the room has a 
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A Tour Round Savoy Hill — 

period of about r$ seconds; while solo singers would be 
satisfactorily réndered in a room with a period of about 
r second ; and ordinary dramatic work or speech with a 
period of about # second. In any case experience has 
shown that there is-no practical use for the heavily 
damped studio which has a period of less than half a 

- second. 
Practically this variation can be obtained by suiting a 
‘studio or hall to the particular type under consideration, 
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Fig. S Apoi power. of feit for various frequencies. The 


higner tones are absorbed and the lower tones reflecied. 
by careful microphone placing, or by other methods to 
be described later on. 

Unfortunately a difficulty arises here on account of the 
great variability in listeners’ sets. It is a curious fact 
that the more frequency distortion there is in a set the 
greater is the apparent echo effect in the reproduction. 
This fact can be immediately realised by placing two 
loud-speakers of two different types, say a born and a 
cone, side by side. The one with the flattest frequency 
characteristic will sound much less confused or echocy 
than the other. Similarly an ordinary head. telephone re- 


ceiver will give, on account of its peaky frequency charac- . 


teristic, a much more echoey result than a good cone loud- 
speaker. This fact was pointed out and analysed by Capt. 
Round;? who showed that the reproduction of an impulse 
as a similar impulse depended on equal amplification of 
all the frequencies into which the impulse is analysed. If 
-this condition is not satisfied the final combination of fre- 
quencies is reproduced in the form of an impulse with a 


ox ac” Book of Wireless Telegraphy and Telephony, 1925, 
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definite tail; in other words, with the appearance of echo 
effect. There is thus naturally a considerable difficulty 
experienced in trying to estimate which is the most’ desir- 
able effect to be given in the transmission. If a criterion 
of the best receiver and loud-speaker is taken, then the 
result will naturally be too confused for the less satisfac- 
tory set as used by the average listener. A compromise 
must naturally be effected. 

Now taking the point of view of the artist, the dead- 
ened room has usually a most depressing effect on the 
singer or instrumentalist. 

The bathroom effect is well known, and similarly the 
as much a feeling of freeness in a 
studio as it is possible to get. This is for two reasons. 
A much better performance can be given by the singer or 
player if he can hear himself, which he can only do pro- 
perly if the sound is reflected back to him; also, much 
less effort is required if the room is undamped than if it 
is damped, because in the former case the reflections 
assist and build up the total volume; in the latter case 
the energy is all absorbed away by the draping materials. 
It is like the difference between running in a bathing 
costume and running in a diving suit. I have heard 
strong opinions expressed on this point by many artists. 

Another way of putting it has been expressed -by one 
writer, who states that when, say, a violinist is giving a 
recital in a suitable hall, his instrument is not merely the 


“violin itself but the violin and hall combined. | 
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Fig. 6.—Absorbing power of wool sheathing 2 cm. thick. The 
lower tones are absorbed most, the higher tones being reflected. : 
_ It is therefore necessary, in order to get the best per 
formance from artists in the studio, to avoid the depress 
ing feeling imposed by a heavily draped room, and tc 
give them as much as possible an impression of freeness 
and response in their surroundings. 

Now taking the point of view of the erohoné; it has 
been seen that the reduction of draping leads to an in- 
crease in standing wave effect. This -result is usually 
. fo ye ets : ~ v : i 
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counterbalanced by a greater ease in control when echo 
effect is present. This 1s on account of the fact that a 
transmission in a deadened room without reflections- may 
-be very peaky for some reason or other. The peak valves 
registered in the amplifers may be high, and the mean 
value comparatively low. If echo is introduced, that is, if 
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out, and, the mean value has a greater ratio to the peak 
values, resulting in greater modulation in the transmitter 
without blasting. A harsh voice, electrically peaky, mav 
be smoothened by adding echo. Similarly, violin tone, 
scrany as it leaves the violin, is greatly improved and en- 


reflected sounds ‘are added to the original, the peaks even 
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International Amateur Prctixes. 

With reference to the prefixes proposed 
by the I.A.R.U; in Hartford, Conn., 
which we published on page 56 of our 
issue for January 12th, we have received 
the following letter from the G.P.O. :— 

‘*Sir,—The Postmaster - General's 
attention has been drawn to an article 
in The Wireless World of January 12th 

< concerning amateur international pre- 

fixes, the footnote to which conveys the 
impression that the British Post Office 
approves of the prefixes proposed. 

“I am, therefore, to explain that the 
prefixes to be used in cases of inter- 
national wireless communication have 
already been allocated by agreement 
between the various Governments con- 
cerned; and amateur experimenters in 
this country who are authorised to 
conduct experiments with countries out- 
side Great Britain and Northern Ire- 
land should use the authorised pre- 
fixes when conducting such experi- 
ments, and not those specified in your 
issue of January 12th. 

“ As the footnote referred to may 
give rise to misapprehension on the 
part of amateur experimenters in this 
country, the Postmaster-General would 
be glad if you would be so good as to 
take such steps as may be considered 
necessary to remove any element of 
doubt. 

“I am, Sir, 
“ Your obedient Servant, 
“ (Signed) F. W. Purmiirs. 
“ General Post Office, 
“ London, E.C.1. 
“‘ January 28th, 1927.” 

We are sorry if our remarks on the 
proposed prefixes have been interpreted 
to mean that they have received the ap- 
proval of the G.P.O. Our own views are 
that they are in themselves inapplicable 
to European needs,.where the prefixes 
are in many cases firmly established, 
either officially or semi-officially, but 
that any really considered and authorised 
arrangeinent for definitely establishing 
amateur international prefixes on a proper 
and systematic basis is highly desirable. 

o000 i 

We have received a considerable num- 
ber of letters on the subject of the new 
International Prefixes proposed by the 
LA.R.U., of Hartford, Conu. Most of 
our correspondents consider them inapplic- 
able tu European requirements. Ore in 


particular points out that the letter * E,” 


ordinary H.T. battery. 
. 0o00 


aame orea 


riched with the addition of echo of the right type. The 
later effect can be easily observed by the ear. 
(To be continued.) l 


TRANSMITTERS %. 


; ; 
which is purposely omitted from amateur 
call-signs in Great Britain, would be very 
unsuitable if used as a prefix as it is so 
easily misread. 
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General Notes. 

Mr. F. N. Baskerville states that he 
has received confirmation from C4DQ of 
the signals he heard at Hale, Cheshire, 
on November 28th, 1926. The Canadian 
station is owned and operated by Mr. 
A. J. Ober at Vulcan, Alberta, a district 
which is generally very difficult to hear in 
Europe. C4DQ states that he was using 
500 volts battery supply and a small 
semi-vertical aerial, the wavelength being 
¿7.5 metres. It is interesting to note 
that Mr. and Mrs. Ober both operate the 
station, taking turns at the key. 

ooo0°o = 

Mr. J. Clarricoats (G 6CL), 10, Friern 

Barnet Road, N.11, was in communication 


with RIUA in Nijni Novgorod, at 2315 


G.M.T. on Monday, January 17th. He 
was then using an input of 3.2 watts and 
his signals were reported R 2-3, steady 
but weak. The following day he estab- 
lished communication with U1BKE at 
Lynn, Mass., and later on with U 2CTN 
at Richmond Hill, New York. The power 
used was 4.5 watts derived from an 


o 
Mr. F. R. Neill (GISNJ), Chesterfield, 
Whitchurch, Co. Antrim, tells us that on 


Sunday, January 26rd, he got into touch 
with A 7CW at about 1915 G.M.T. The 


report on the strength and steadiness of . 


his Morse signals was so encouraging that 
he decided to try telephony. After speak- 
ing for some minutes he asked 7CW to 
repeat what he had said. The Australian 
at once replied, giving nearly the whole 
of the message, a few words only having 


been lost through fading, .and the speech ` 


generally was reported very clear and of 
excellent quality. A 7CW then spoke in 
return and his speech came through quite 
clearly on 2 valves. Mr. Neill was using 
an input of 85 watts to a DET 1 valve, 
modulating by the grid control’ method 
and using a separate receiving valve asa 
modulator. The wavelength was approxi- 
mately 52.6 metres. 


‘Oundle School, 
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-Mr C. W. Randall (JM 3AB), Amber 
Rubber Estate, Senai, Johore, Malaya, 
tells us that he is transmitting on. 44.5 
metres, and hopes soon to be also on 23 
metres. He is anxious to get into touch 
with British ‘amateurs, and is always on 
the look-out for them, especially on Sun-. 
days, from 1500 to 2000 G.M.T. 
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Oundle School Scientific Society 
(G 2CH) is transmitting regularly on 
Sundays at 11.15 a.m. and 2.0 p.m. The 
music recital from the Great Hall, 
is also transmitted at 
6.15 p.m. The Society will welcome re- 
ports, which should be sent to K. R. 
Brecknell (2AHH), Sidney House, Oundle. 
The wavelength is 153 metres,. and the 
input 50 watts. The aerial is a 70ft. x 
6ft. T, and the counterpoise a 6-wire fan. 
The transmitter consists of a Hartley 
circuit oscillator modulated through the 
usual choke circuit to about 60 per cent. 

cooo 

Low-power transmission seems to be 
rapidly ‘growing in favour. Mr. A. M. 
Houston-Fergus (G 2ZC and TBA), La 
Cotte, La Moye, Jersey, finds that he gets 
better results on 45 metres since he gave 
up using his 5 h.p. motor and obtains his 
input from a 220-volt accumulator, with 
which he gets pure D.C. and no. noise in 
working. Since he decreased his power 
he has succeeded in communicating with 
Northern Ireland and Sweden, which 
previously had been blind spots for him. 


_ oo0oo0oo0 . 
New Call-signs Allotted and Stations 
Identified. 


2 AAS W. Carter, Milton House, Great Yarmouth. 
This call-sign was formerly owned by 
R. M. Dougan, Clapham Common. 7 

(ex OLX) W. G. Fudger, Brora, Priors Wood 
Road, near Godalming. 

(Portable), E. V.. R- Martin, Groombridge, 
Northwood Avenue, Chaddesden, Derbv. 
Transmits on 23 and 45 metres. : 

F. J. Hughes, Ashdene, Wells Road, Bath. (It 
is regretted that in the R.S.G.B. Log Book 
the name of the City was inadvertently 
omitted from this address). 

E. P. T. Miles, 7, Fynella Road, East Dul-_ 
wich, S.E.22 Transmits on 150-200 
metres, This call-sign was formerly 
that of Mr. G. Rutherford, Dulwich, S.E.24: 

G@6XP I. C. Snowden, ° Hillfeld,” Weybridge, 
Surrey. Transmits on 8, 23, 45 anl 00 
metres. 

(ex 2BTT). 
Bangor, 


2 AZD 
G 2MN 


a INL 


A.'Jameson, 60, Clifton Roa), 

Co. Down, Ulster. Transmits 
on 23, 45, 90 and 150-200 metres. 

Roya! Danish Dockyard, Copenhagen. 

{ex K LLO) C. W. Jenssen, Martins Allec 
47, Bremen-Horn, Germany. 
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AA PART from the vast army of constructors and 
d A experimenters whose interests are chiefly centred 
z =. in the technique of broadcast reception, there is 
an ever-increasirfg number of listeners who look to the 
BBC Meomethei? main. source: of musical entertainment. 
Th y ma in the wireless set a medium which gives them 
music under ideal conditions without any of the numerous 
4 scomforts of the concert hall; there are no disagreeable 
ho effects ; no one coughs at die wrong moment ; if any- 
one is trying to beat time with a programme or chattering 
during the performance the fact is not noticed, though 
‘they may be next-door neighbours ; neither is the spell of 
a perfect performance broken by applause which com- 
mences half- -way through the last bar. 

The amazing growth of the gramophone industry is a 
ther proof of the existence of this class of listener 
nd is a striking refutation of Sir ‘Thomas Beecham’s 
sh feeping criticism of mechanically reproduced music. It 
may not be the real thing, but it resembles it so closely 
that anyone with any imagination at all can derive full 
satisfaction from a modern wireless receiver or gramo- 
phone. 
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$ Reliability of Broadcast Receivers. 


_ Assuming satisfactory programmes, there seems little 
to choose from the musica] point of view between the 
Wireless set and the gramophone until one considers the 
7 estion of reliability and cost of maintenance. Hitherto 
eoe set has been at a distinct disadvantage due 
primarily to the uncertain behaviour of high-tension bat- 
tries and the necessity of periodically recharging the 

battery. Improvements in valve manufacture 
nd the advent of the high-tension accumulator have done 
auch to mitigate the charge of unreliability, but nothing 
to Eele the cost of maintenance Wireless receivers 
‘will not seriously compete with the gramophone until the 
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A Wireless Set with the Upkeep Costs of a Gramophone. 


` speaker reception, and if batteries must be 
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necessity of maintaining batteries is done away with. In 
the present state of our knowledge, a supply of current 
at two distinct voltages is essential for satisfactory loud- 
eliminated the 
only alternative source is the electric supply mains. ‘The 
time is not far hence when batteries will be used only in 
country districts and in other circumstances where electric 
supply mains are not available. 

Messrs. Gambrell Bros., Ltd., may be regarded as 
pioneers in the development of receivers working from 
the electric supply mains, and great credit is due to them 
for persevering with a problem: beset with many difficul- 
ties. A satisfactory solution has been reached and a 
series of receivers suitable for A.C. D.C. mains has 
been put on the. market. These receivers are self-con- 
tained, are connected to the nearest electric light socket 
by a length of flex and a plug adaptor and are controlled 
by a single switch. ‘They go one better than the gramo- 
phone ; they do not want winding up ! 


Features of the A.C. Model. 


The receiver under review in this article is the Gambre|! 
Cabinet-Three for use with A.C. mains. It comprises a 
detector valve preceded by a stage of H.F. amplification 
and followed by an I..F. (power) output valve. The 
wireless °’ components are assembled in the upper half 
of the cabinet, the lower half being set aside for trans- 
formers, smoothing chokes, condensers, etc., associated 
with the power supply. At the back of the cabinet there 
are terminals for the aerial, earth and Joud-speaker con- 
nections and also the flexible leads and plug adaptor for 
connection to the supply mains., 

The plan view of the ‘‘ wireless °’ cOmpartment of the 
instrument shows the layout of components. On the left- 
hand side is seen the plug-in coil tuning the aerial circuit 
in conjunction with the large air dielectric condenser on 
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Broadcast Receivers.— 7 
the left-hand side of the panel. ` A small fixed condenser 
is connected in series with the aerial lead-in so that the 
receiver may be readily adaptable to aerials of’ different 
capacity. 


Interior of power supply compartment showing power transformer, rectifying valves, 
chokes and condensers and, at the back, the potentiometer winding. 


Neutralised tuned-anode coupling is used between the 
high- -frequency valve and the detector. The tuned-anode 
coil is tapped at its centre for the + H.T. connection 
and the neutralising condenser is connected between the 
upper end of the tuned circuit and the grid of the H.F. 
valve. The centre tapping of the coil is brought out to 
a terminal in the centre of one of the fibre discs forming 
the sides of the coil. Connection to this terminal is made 
through a slotted brass strip, and some little care is 
necessary when changing coils to make sure that proper 
connection is made We must assume that frequent 
changes of the wavelength 
range of the receiver will 
not be necessary otherwise a 
simpler arrangement of tun- 
ing coils should have been 
adopted having regard to the 
type of listener to whom the 
receiver is intended to ap- 
peal. 

The remainder of the cir- 
cuit calls for little further 
comment. ‘Transformer 
coupling is employed be- 
tween the detector and out- 
put. valve, and the loud- 
speaker is connected dircctly 
in the anode circuit of the 
latter valve. By-pass con- 
densers are shunted across 
the primary winding of the 
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L.T. transformer and, the lotd-speaker terminal. 
The’ tuning controls are particularly neatly arranged 
in an oval setting at the front of the cabinet. The gradu- 
ations of the tuning dials are visible rorough smal] win- 
dows adjacent to each tuning knob. 

The three principal tuning con- 
trols occupy the lower part of the 
panel, the left-hand knob tuning 
the aerial circuit, the right-hand 
knob the anode circuit, and the 
centre knob the neutralising con- 
denser. 


used as a reaction control. Above 
the reaction control is a single 
tumbler switch connected in 
the primary winding circuit 
of the power ‘transformer 
which puts the set in and out 
_of operation, 


| Power Supply. 


Turning now to the 
‘power ’’ section of the 
instrument the interior of 


which with the front doors 
open is shown in one of the 
photographs, it will be seen 
that rectified current is ob- 
tained through the medium 
ot a step-down transformer 
and two rectifying valves. 
A very good feature of the transformer construction is 
the provision of tappings on the primary winding for 
supply mains of various voltages from 200 to 240 volts. 
Transformers for other supply “voltages are available when 
required. There are two secondary windings, each with 
centre tappings, one providing the filament current for the 
two rectifying valves and the other the H.T. and L.T. cur- 
rent for the receiving circuit. The output from the latter 
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smoothing 


winding is applied to the two Mullard D. U.5 rectifying- 


valves which are arranged for full- -waye rectification. The 
output from these valve es, after passing through a smooth- 
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Plan view of components in the “ wireless ” compartment 


Variation of the capacity. 
of ` the neutralising condenser is 
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Broadcast Receivers.— E 

- igcircuit consisting of the usual choke and condenser, is 
applied to the ends of a wire-wound potentiometer re- 
sistance from which is drawn the filament current supply 
and the H.T. supply to the receiving valves. A common 

_ H.T: voltage is used for the H.F. and power valves, and 

_ Separate tapping of lower value for the detector. The 
detector valve H.T. supply contains a separate smooth- 
. ing choke and condenser. | 

= The use of a single source of current for both the 

_ HLT. and the L.T. supply has been made possible by 
the ‘use of valves of the 0.06 type, the filaments of 
which are connected in series. ‘The valves chosen are 
the B.T.H. Bs for the H.F. and detector, and B.T.H. 
B6 for the output valve. l 

The provision of grid bias without special grid bias 

batteries presents no difficulty, since a sufficient fall of 
potential is available along the filament circuit. In 
practice this system has proved entirely satisfactory, and, 
due to the fact that the filament current as well as the 
-H.T. current is smoothed, no mains noises are experienced 
through vaziation of the grid bias potential. 


Performance. — 


In our practical test the set was installed whére the 

' supply was 240 volts; 50 cycles, and the only adjust- 
ment to the set required was to connect the flexible lead 
to the tapping of the transformer primary in the base 

_ marked 240 volts. ; 
Quite frankly we were agreeably surprised at the effi- 
ciency of the mains supply unit.. A cone loud-speaker 
was used with the set, and if any trace of mains hum 
was there, one had to listen very carefully before it 
` could be detected. As soon as broadcasting came on one 
could not detect that the set was not working from local 
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Progress in A.C. Voltage Measurement. 


= Mr. E. Butterworth, B.Sc., M.Sc.- 
(Tech.), on Frida , January 2i1st, gave 
the members of tho Radio Experimental 
Society of Manchester the results of his 
research work on the Bolometer Bridge, 
under the title of ‘‘A Development in 
the Technique of Alternating Current 
Voltage Measurement.” He showed how 
sensitive the low-resistance Bolometer 
Bridge could be made under suitable con- 
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At the last meeting of the Ryde, I.W., 
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batteries. The test was carried out in London some three . 
miles from 2LO, and, with an average aerial, the strength 
of London with the reaction control turned to zero was 
ample for home use in a large room. 

Very little change in strength was noticed when the 
Daventry coils were changed for the short-wave coils and 
the set retuned, still with the reaction control at zero. 
Paris could also be tuned in with slight use of reaction 
until one obtained quite fair strength in the loud-speaker, . 
but unfortunately we found it, difficult to bring Paris 
up to this strength without a slight. background of 


Daventry. | 


There is room in the design of the H.F. stage of the 
receiver ‘for additional selectivity, and we are inclined 
to think that in this respect the standard of the receiver 
does not come up to the high standard of the remainder 
of the set, but we must remember that the purpose of 
the set is to give good quality and strength on the local 
station and Daventry, and we do not think that the 
manufacturers had in mind to make the set specially 


‘applicable for other alternative programmes; in every 


respect they have aimed at simplicity of operation. 

For the sake of convenience, though we realise that 
it would have added to the cost of the instrument, we 
would have liked some alternative to the rather awkward 
arrangement of having to interchange two coils for the 
long or short waves. If the coils had been duplicated in 
the set and a switch provided to change over the coils for - 
the alternative wavelengths we think the set would prove 
even more popular. l 

The address-of the manufacturers is : Messrs. Gambrell 
Bros., Ltd., 76, Victoria Street, London, S.W.1, and 
the price of the Cabinet-Three A.C. model is £33, in- 
clusive of Marconi royalty, valves and coils. The equiva- 
lent D.C. model is priced at £24 7s. 6d. 


showed that 1926, the seventh year of the 
society's existence, had been a period of 
exceptional activity. 

Thirteen indoor meetings were held, 
and on March 12th, 1926, a public lecture 
was given at the St. George’s Hall. 
Three field days were also held. 

In April of last year the spciety pro- 
ferred assistance to the Victoria Hospital 
in connection with the replacement of the 
wireless equipment which. was found to be 
in a bad state of repair. On examination 
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debate was held 


ditions; its sensitivity, being of the order 
of ee He further elabor- 
ated 4-method of depending on the use 
of this bridge for the measurement of 
ak and A.C. résistance, which may 
be applied to’ the investigation of the di- 
electric properties of substances, includ- 
ing electrolytes. He also showed. the ap- 
lication of the method to Electro-cou- 
uctivity Titrations.  - a 5 
The next member to describe the results 
of his research work,. under the “ Indi- 
vidual Research Scheme,” will be the 
; arty, who will give a talk on crystals 
m general, and will demonstrate oscillat- 
ing crystals. - = . — oe 
Tha Society-has vacancies for a few new 
members interested in experimental work 
and research. Oe eee Jan 
Hon. Secretary : Mr, J. Levy, 19, Lans- 
downe Road, West Didsbury, Manchester. ' 
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Radio Society a livel 


"on the subject of ‘high frequency versus 


low frequency amplification. Mr. E. W 
Pollard, B.Sc., the president, opened the 
debate in favour of high frequency, while 
Mr.. John P, Turtle (hon. sec.) cham- 
pioned low frequency. A general discus- 
sion centred on the question of which type 
of amplification should receive greater 
attention in wireless receivers. | 
_ The society meets every Tuesday evening 
at the Roval Eagle Hotel, Ryde, and full 
particulars of the programme for the next 
two months can be obtained from the hon. 
secretary, Mr. John P. Turtle, at that 
address. - 

° 000 


Áctive Year at Southend. 


The chairman’s report at the annual 


general meeting of the Southénd and Dis- 


triot Radio Society, held on January 28th, 


it was found that the old installation had 
to be scrapped. An appeal for funds was 
launched, and altogether a sum of £101 
was collected, with the result that to-day 
every bed in the hospital is complete with 
a pair of ‘phones (65 in all). Each of the 
three children’s wards and the sitting 
rooms of the matron, surgeons, sisters, 


- nurses, and servants contained a loud- 


speaker. The set was designed and con- . 


_ structed by Mr. Revell and Mr. Burrows 


(chairman). The third annual radio 
exhibition, held on January 8th last, 
has already formed the subject of a report 
in The Wireless World. Its success wag 
undoubted. 

. The Mayor of Southend, Councillor 
W. J. Hockley, has been elected presi- 


dent. The hon. secretary is Mr. Fred 
Waller,, Eastwood House, Rochford, 
Essex, - 
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A Section Devoted to ‘New Ideas and Practical Devices. 


‘REIN ARTZ CIRCUIT. 


The circuit diagram shows a method 
of changing over from short to long 
waves by means of a single switch 
without the necessity of removing or 
changing coils. 

A three-coil holder with variable 
. coupling carries the three coils, the 
No. 50 coil being fitted in the central 
position with the long- and short- 


C . 
0:0001- 
0:0003 mfd 


Switching from long to short waves 
in a Reinartz receiver. 


wave grid coils on either side. The 
coupling between the reaction coil and 
each of the grid coils, once set, needs 
no further attention, fine adjustments 
or reaction being made by means of 


the reaction condenser.—R. H. N. D. 
oo0oo0oo0o 


WIRING HINT. 


A third ‘hand ” is often desirable 
when making awkward wiring joints 
in the interior of a receiver cabinet. 

This will be provided if a rubber 
band is slipped round the handles of 
a pair of pliers, which will then form 
an adjustable clamp by means of 
which the ends of the wire may be 
held together to form the joint.— 
F. A. H. 
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VALVES FOR IDEAS. 


Readers are ınvited to submit brief : : 
deluils, with rough sketches, where neces- : 
: sary, of devices of experimental interest 
: for inclusion in this section. A dull 
emitter receiving valve will be despatched 
fo every reader whose idea is accepted 
for publication. 


Letiers should be addressed to the Editor, “ Wire- 
less World and Radio Revicw,” Dorset dens 
Tudor St., London, E.C.4, and: ‘marked “ Ideas, 
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COIL SUPPORTS. 

Empty photographic film spools 
make excellent supports for cylin- 
drical coils of the type used in the 
‘“Everyman’s Four ” receiver. All- 
metal spools should not be used, but 
several makes are available with 
wooden centres and metal end caps. 
The end caps are drilled to take 
small wood screws for securing to the 
baseboard of the set. 

The diagram shows two methods of 
utilising the spools, one for vertical 
coils and the other for horizontal 
coils. In the latter case, one side of 
the spool is cut down to form a step 
and fixing screws are driven into the 
ends of a narrow strip of wood care- 
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Coil supports constructed from: empty 
Alm spools 


fully cut to length and fitted inside 
the coil former.—E. C. B.- | 


0000 
CONDENSER SETTINGS. 

When a receiving circuit has been 
permanently installed, and changes 
in the tuning constants of the various 
circuits are “not likely to take place, - 
the quick-setting device shown in the 
diagram will he found useful in find- 


Quick-setting device for condenser dials. 


ing broadcast stations which are re- 
ceived at good strength on the loud- 
speaker. 

A V-shaped pawl of springy ‘brass 
is fitted to the panel near the edge 


_ of the dial, so that it projects slightly _ 


through the hole in the panel. 
Notches are then filed in the edge of 
the tuning dial opposite to the en- 
graved scale, great care being taken 
in marking the position in the notch 
before removing the dial for filing. 

When setting the condensers, all 
dials are turned’ to zero and then 
moved past the same number of 
notches in each case. In this Way a 
station may be tuned in even in the 
dark.—J. M. 
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LOUD-SPEAKER CONSTRUCTION, 


~ Àn Experimental Moving=coil Loud=speaker of Simple - Design. 


HE sources of distortion in modern loud-speakers 
- may be-conveniently classified as (a) those arising 
in the electrical and magnetic portions, and (ð) 
Theory 
indicates that moving-iron types, which include the 
attracted diaphragm, the reed, and the balanced arma- 


ture, are all liable to sources of distortion under 
- heading (a), which may be serious on loud signals. The 


moving-coil type, on the other hand, is free from these. 


ad 


- Sources of Loud-speaker Distortion. 
It may be noted that the reaction of the current in the 


moving coil on the magnetic circuit, lack of uniformity 


of the field in which the coil mioves, and change with 


4 


bome in mind that; since the 


frequency of the inductance and effective resistance of the 
coil may result in distortion. aa 
That the first of these is negligible in the present instru- 
ment is apparent when it is noted that the exciting ampere- 
turns number 700, whereas the ampere-turns due to the 
moving-coil are not likely to exceed 4 or 5. 
they act in a direction approximately at right angles. 
It is only a question of careful construction to avoid 
the second. k 
So far as the third affects the relative phases of the 
harmonics in a complicated sound it is of no importance 
whatever, since the ear is known to respond to the various 
frequencies individually and irrespectively of their phase 
relationships. Its effect on the relative magnitudes of the 
harmonics is very small and can be safely neglected. 
The instrument described below was constructed with 
the object of determining the importance aurally, if pos- 
sible, of the sources mentioned above under heading (a). 


In carrying out experiments from time to time with. 


large diaphragms attached to moving-iron instruments, 
the writer had frequently been unable to decide whether 
an undesirable quality in the reproduction was due to the 
diaphragm or to the electrical and magnetic portion of the 
movement. With the mov- 
ing-coil system, it is apparent — 
that any noticeable distor- 
tion can’ arise only in the 
mechanical construction of 
‘the vibrating clements, and 
it was hoped to use this jn- 
strument as a standard of 
reproduction. | 
In attempting to deal with 
the problem of distortion in 
this way, however, it must be 
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electrical ‘and. the various 

mechanical portions are all 

coupled, an effect arising in 

one may modify consider- 

ably the properties of the 
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Moreover,- 


760 1000 1260 1500 1750 2000 2250 2500 
FREQUENGY IN CYCLES PER SECOND 


Fig. 1.—Effective resistance of reed-driven loud-speaker plotted 
against frequency; (a) without horn, (b) with horn in position. 


= | By G. W. SUTTON, B.Sc. 


others. .\ good example of this is afforded by a certain 
well-known horn-type loud-speaker. The vibrating reed 
of this instrument has a prominent resonant frequency ; 
that is, when the horn is removed, the amplitude of the 
vibration set up per milliampere of current in-the coils is 
much greater at this particular frequency than at neigh- 
houring ones. The ratio is, in fact, of the order of two 
or three to one. ‘This is very readily detected by the ear’ 
if the instrument is connected to an oscillator, the fre- 
quency of which can be continuously varied while its 
output remains approximately constant. It may also 
be demonstrated by measuring the effective resistance of 
its electrical circuit over a range of frequencies. The 
effective resistance is, of course, the quantity, which, if 
multiplied by the square of the current flowing in the 
circuit, gives the power input. This power is largely 
dissipated in losses of various kinds, but includes the 
acoustic output. Since the acoustic output is so much 
larger in the neighbourhood of a resonant point, the effec- 
tive resistance also shows a sharp rise at that frequency. 
In Fig. 1 is reproduced the cffective-resistance / fre- 
quency characteristic (a), without horn, of the instrument 
mentioned above. It reveals the existence of a sharp 
resonance point at 690 cycles and a more heavily damped 
one at 2,030 cycles. There is some indication of one at 
1,500 cycles. The latter two are doubtless produced by 
the third and second harmonic modes of vibration of the 
reed to which the diaphragm is attached, and are not . 
exact multiples of the fundamental When the horn is 
replaced, curve (3) is obtained. It is seen that its effect 
is to smother the prominent resonance points. The. re- 
sultant is still very uneven, though not sufficiently so to 
produce really noticeable distortion in reproduction, ` 


Theory of Magnetic Systems. 


Tt may be as well to recapitulate here the indications 

of theory in regard to the faithfulness of reproduction of 
m moving-iron instruments. 

The operating force is 
provided by changes in the 
magnetic field between two 
parallel iron surfaces. The 
length of the field is short 
compared with its area of 
cross-section, so that the flux- 
density is fairly uniform. If 
the value of the latter, when 
the diaphragm is at rest, is 
B lines per square centimetre, 
the force of attraction be- 
tween the surfaces is approxi- 
mately equivalent to a weight 
of B%a/8,ooom grammes, 
‘a ” being the area of the 
polar surface... If we take R 


\ 
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Loud-speaker Construction.— 

to be 2,000 and ‘‘ a’’ to be 0.5 square centimetres, the 
force is equivalent to 80 grammes, or about 3 ounces. 
This steady pull has to be counteracted by rigidity in the 
reed or diaphragm, which entails a comparatively high 
natural frequency (of the order of 600 or 800 cycles per 
second). The consequent tendency is towards compara- 
tively poor response to the lower frequencics. 
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CURRENT IN COILS (MiLLIAMPS) 


Fig. 2.—Curve showing displacement of reed with operaiing cur- 
rent. The mean air gap is 0.007 inch and the horizontal dotted 
lines represent the practical limits of movement for a loud signal. 


When an impulse of current, i, fiows in the winding of 
the instrumient, this may be considered to alter the value 
‘of B by an amount +4, usually much smaller than B. 
For instance, 1 milliampere flowing in 5,090 turns, would 
produce a value of, very approximately, 50 lines per 
square centimetre. The force of attraction is then modi- 
fied to (B+0)?a/8,ooom7, which, multiplied out and 
neglecting the constant is (B?+2Bb+ 0°). Oi these terms, 
B? may be regarded as representing a steady pull, with 
no effect on reproduction. 


force, and is proportional to 7. The last term is an 


SOFT IRON 
POLE-PIECES 


MOVING REED 


ENDS OF 
PERMANENT 
MAGNET 


OPERATING COIL 


Fig. 3.—Section of balanced armature movement. 
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additional unwanted force which must cause distortion 
since it is proportional to 7°. If, for instance, the 
current is one corresponding to a pure note of any particu- 
lar frequency, so that it may be represented by the equa- 
tion ¿=z sin wt, the b? term becomes 2°,/2(1—cos 2wt). 
It produces an additional steady pull together with 
one varying at double the original frequency and 
therefore corresponding to a note an octave higher than 
the original. | 


` 


` Importance of a Strong Permanent Field. 


The importance of having a large value of B is 
apparent, since it directly increases the magnitude of the 
213 term, and renders the 6? term relatively unimportant 
in the ratio 2,0007: 507 or 1,600: 1. It is interesting 
to note that without the polarising flux, as Ba is called, 
the output from a telephone receiver of the moving-iron 
type would be automatically raised an octave above the 
input. . E 
` Īn addition to the abeve there are two sources of dis- 
tortion which may be of much greater importance prac- 
tically. The first is that b may not be strictly propor- 
tional to z owing to hysteresis. and. eddy-current effects in 
the iron, and the second that B is not strictly constant, 
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Fig. 4.—Displacement-current characteristic of balanced armature 
movement. Again the approximate limits for a loud signal are 
. indicated by the horizontal Lines. 


but varies with the position of the armature relatively to 
the poles. The practical importance of the ‘former is 
very difficult to assess. The general tendency will be 
towards the elimination of the higher frequencies, though 
this may be minimised by the use of annealed, laminates, 
soft iron pole-picces. 

With regard to the second point, Dr. Mallett has shown 
that if this change of B with position were pro- 
portional to the displacement, no distortion would result. 
The relationship is, however, not linear. - It is doubtful 
if sufficient attention is paid to the fact that B is not 
constant, but varies with the position of the reed .or 
diaphragm relatively to the poles. When the diaphragm 
moves from the mean position towards the poles, B is 


automatically increased, whereas when it moves away it is 


decreased. In the-case of headphones and of loud- 
speakers intended only for smal] output of sound, it is 
not a point of any consequence. But in these days of 
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 oud-speaker Construction.— 


exellent transmission, almost faultless amplifiers, and 


economical power valves, no reproduction can be con- 
sidered satisfactory which does not approach the intensity 
of the original sound. In order to achieve this the ampli- 
tude of the vibrations of the diaphragm must be such that 


Fig. 5.—Dimensions of stampings used in the field magnet of the 
i - moving-coil ioud-speaker. 


on the lower notes it is an appreciable fraction of the 
length of the air-gap. i 

` This point is illustrafed in Fig. 2, where the displace- 
ment/operating-current curve for a well-known moving- 
‘Iron instrument is shown. The tangent to this curve at 


the origin gives the relationship which would exist if 


B were independei,: of the position of the diaphragm. 


The Balanced Armature Movement.. 


The effect will be complicated under working conditions 
by the fact that when the diaphragm moves, B does not 
immediately adjust itself to its new value. (The curve 
shown was obtained on D.C.) - 

At the higher frequencies it 
therefore tends to remain 
more nearly constant and to T 
lead to less distortion. It is a STEP- DOWN 

at the lower frequencies that = TRANSFORMER 
the effect is of importance, 
however, for the reason just 
given, : 

The case of the balanced 
amature type of movement 
I$ somewhat different from 
that discussed above, and it 
will be seen that it is more 


ee for powerful Fig. 6 This circuit, in 
whic was proposed to 

Thi. oe from Some ; aspects. uset both as exciting wind- 
ils  imstrument 1S a ing í and loan SINS Dg an 
anode curren 015 amp. 

development of the P.O. proved anencesisful on 
heutral-tongue relay, and account of the excessive 


ss itage drop. 
s illustrated in Fig. 3. ey ee ee 


In this the flux. from the main poles divides into 

two portions, one passing through each end of the moving 

Ted. When correctly adjusted the two small air- 

“aps in each path are of equal jiength, and so the forces 
è 27 
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ot attraction on the ends of the reed balance one another 
out. When a current passes through: the exciting‘ wind- 
ing, however, the flux in the gap on the upper face of 
one end and the lower face of the other is: increased, — 
while that in the other gaps is correspondingly decreased. 
The balance is therefore disturbed, and the forces become 
2(B+)? and 2(B—5d)*; giving a resultant force 
2(B +2) —2(B— ùY or 8B, tending to turn it about the 
pivot. This-instrument. js therefore free from the dis- 
tortion arising from the %* term, but is still liable to 
those due to change of B with position, and hysteresis 
and eddy-currents. ‘The curve in Iig. 4 for the balanced | 
armature is seen to be approximately symmetrical. This 
curve was obtained from an experimental instrument be- 
fore sufficient attention had been paid to the necessity for 
accurately centring the moving reed. Consequently, the 
position of rest is not at the centre of the displacement 
curve, and a greater amplitude is: possible in one direc- 
tion than the other while remaining on the straight part 
of the curve. 

Turning now to the moving-coil instrument, it is as well 


to mention its big drawback at the outset. This is its 
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Fig. 7.—Details of the moving coil system. A, fieid magnet 
winding; B, adjusting screws for string tension; C, horizontal 
supporting strings.. | l 
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comparative inethciency. In order to accommodate the 


coil in the air-gap the latter must be increased in length 
beyond what is usual in the moving-iron type. This leads 
to a decrease of flux-density which can only be made good 
by a large increase in the magnetising force. Permanent 
magnets are out of the question unless of ample size and 


carefully constructed. The simpler -solution, usually 


adopted, is to employ an electro-magnet.system with its 
attendant battery. Even then the sensitivity does not 
compare favourably with a similarly constructed moving- 
iron speaker. pe 


Advantages. of the Moving Coil System. l 


To sum up: there are certain sources of distortion in 
the electromagnetic: portion of all moving-iron loud- ` 
speakers which are probably negligible when only a small 


. sound output is required, but which may become important 


when more realistic volume is demanded. These sources 
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the string are attached to short lengths of threaded brass. 
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Loud-speaker Construction.— 


are absent in the case of the moving-coil inserument even ` 


when working at the largest volumes. If, therefore, such 

a movement is fitted with the simplest form of diaphragm 
it is probable that as close an approach to an ideal instru- 
ment will be obtained as is at present possible, at least 
as far as the electromagnetic type is concerned. A con- 
siderable increase in power will be needed to operate it. 
however. 

The construction involved need not be cookei, 
In the present case, Stalloy stampings of the shape 
and dimensions given in Fig. 5 were used as the mag- 
netic circuit. A coil of 520 turns of No. 22 S.W.G. 
D.C.C. wire was wound on a built-up xin. leatheroid 
bobbin, held during winding in a wooden former and 
subsequently waxed solid and removed. This provides 
the exciting winding. It was hoped, at first, to employ 
the circuit shown in Fig. 6, for the sake of economy. 
The voltage drop in a suitable winding was found to be 
prohibitive, however. The coil described above is de- 
signed to operate from a 6-volt accumulator, and. having 
a ‘resistance of 4.4 ohms, provides 700 ampere-turns. It 
would prove economical to anyone connected to D.C. elec- 
tric light mains to alter the number of turns and gauge 
of wire and supply the coil through a lamp. 


Winding the Moving Coil. 


The stampings were slipped into this coil one at a 
time, 55 being used altogether. ‘They were then clamped 
between. iron straps, as indicated in Fig. 7, and the 
polar faces carefully smoothed over with a fine file. 

The air-gap is, of course, rectangular in shape, which 
necessitates a rectangular moving-coil, the making of 
which was the only troublesome part of the work. Five 
coils were made before a satisfactory one resulted. If 
the following procedure is adopted, however, little real 
difficulty will be encountered. 

A rectangular block of wood is split for half its length 
with a tenon-saw. A strip of 
heavyweight drawing’ paper 
of good quality is wrapped 
around this and glued along 
the overlapping faces. Thin 
wedges are then driven into 
the saw-cut till the paper is 
drawn as tight as its strength 


will allow. The coil, con- 
sisting of about 140 turns 
Fig. 8.—Former for windin 5 
p moving coil. e of No. 36 S.W.G. D.S.C. 


wire in two layers, is wound 
on tightly and given several coats of pure shellac varnish. 
After each it is thoroughly baked for some hours. On 
removing the wedges from the saw-cut the coil can be 
slipped off and will be found to be quite rigid and of a 
satisfactory shape. Jt will be seen from the dimensions 
given, 
useless. 
The coil thus made was glued to a paper cone shaped 
as a square pyramid and mounted in the gap on two 
horizontal strings. Any good quality heavy thread or 
thin string is suitable for the purpose, and if a little glue 
is worked into the four holes where it passes through the 
paper former a secure suspension results. The ends of 


however, that the least buckling would render it - 
-tion by small strips gummed into the corners. 


“instrument in a wooden box. 
with cotton-wool, with the idea of absorbing the unwanted 
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rod, which pass through holes in vertical brass strips (see 
Fig. 7). The position of the coil and the tightness of 
the strings are readily adjusted by nuts running on. the 
short rods. The principal natural frequency of the sus- 
pended system is in the neighbourhood of 30 cycles, and 
it is almost critically damped. 

The horizontal width of the coil had been so gauged 


- that one or other of the outer surfaces touched an outer 


pole-face before either of the inner surfaces could come 


in contact with the inner surfaces of the gap.. This made 
it easy to adjust the coil so that it moved meely in the 


Sap. 

As the resistance of this coil is only 9 aha and its 
inductance about 2 millihenries, a step-down transformer 
is needed. It was decided to design this so that the 
impedance of the transformer, with the coil connected to 
its secondary, should ‘‘ match 


~ 


(a) INNER SPACE 
APPROX 03 


(b) OUTER SPACE_— 
APPROX. ‘015 


Fig. 9.—Clearances between moving coil and magnet poles; (a) . 
is made greater than (b) to reduce risk of touching pole face, the 
outer space being easily adjustable by inspection. 
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of a suitable power valve at 100 cycles: There is then 
some falling off at the higher frequencies, but this is not 
as serious as the corresponding effect on the lowest fre- 
quencies if a higher figure is selected. “Taking the resist- 
ance of the power valve to be 3,000 ohms, and the im- 
pedance of the coil as 1o ohms, then the step-down ratio 
should be (3,000/10)", or about 17 to 1. Some trans- 
former stampings happened to be available, and it was 
found that with these and about 1,700 turns on the 
primary the maximum voltage likely to be used only 


called for a flux-density of about 2,000 lines per square 


centimetre. One hundred turns `of No. 26 S.W.G. wire 
formed the secondary, which was wound in one ‘‘ slab ”’ 
and sandwiched betw een two 850-turn coils of No. 36 wire 
forming the primary. 

In order to make the cone as rigid as possible, the free 
edges were folded back on themselves and held in posi- 
It was 
endeavoured to prevent interference between the waves of 
sound radiated from the front of the cone and the corre- 
sponding ones from the back by enclosing the completed 
This was lined throughout 


radiation from the rear surface. 
A 28 
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PERSIAN WIRELESS. 
A general wireless service has just 
been established at Teheran for both 
foreign and local traffic. 
lowomeke) 
BELGIAN BROADCASTING STATION 


CLOStS DOWN. as 


It is reported that on Wednesday last 
the Antwerp station (Radio-Zoologic) 
closed down, owing to- lack of funds. 
Let us hope that the trouble is only 
temporary. 

i 0000 
LEE. ANNUAL DINNER. 

-H.R.H. the Prince of Wales has 
graciously consented to preside at the 
annual dinner to-morrow (Thursday) of 
the Institution of’ Electrical Engineers 
at the Hetel Cecil, Strand. 

0000 
WIRELESS FOR HOSPITALS. 

We regret to have to record the death, 
which occurred on January 31st, of Mr. 
J. Hugh Jones, a direcfor of T'he Daily 
News. lt was Mr. Hugh Jones who was 


mainly instrumental in organising the- 


“ Wireless for- Hospitals °? Fund. - 
2000 
NEW ZEALAND TACKLES OSCILLATION 
PROBLEM. | 

Regulations forbidding the use of direct 
reaction coupling to the aerial in broad- 
cast receivers have been issued by the 
New Zealand Post and Telegraph De- 


‘partment. Exceptions will be made in 
regard to sets of specially approved 
design, 


90000 
D.F. VAN AT WINDSOR. _ 

In consequence of complaints of inter- 
ference made by wireless listeners resi- 
dent. in’ Windsor and the adjacent dis- 
trict, Post Office engineering officers have 
recently been engaged in locating the 
sets responsible for spoiling broadcast 
a Naa in this part of the country. 

e specially designed D.F. van, which 
has been used elsewhere with éxcellent 
results, was sent to deal with the Wind- 
sor complaints. Bearings were taken by 
means of a frame aerial, and the engineers 
in charge of the van were able to locate 
several of the offending stations. An 
inspection of the suspected sets followed, 
and in each instance it was found that 
reaction was being used. The owners of 
the sets professed to be ignorant of the 
trouble they. were causing.. 
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News of the Week |! dn Brief 


R.S.G.B. ANNUAL DINNER. 

The annual dinner of the Radio Society 
of Great Britain will take place on Friday 
next, February llth, at 7.15 p.m. for 
7.45 p.m., in the Richelieu Room, Hotel 
Cecil, Strand. ‘Tickets are 12s. 6d. each, 
and it is important that applications, ac- 
companied by remittance, should be sent 
in immediately-to the Society’s offices, 53, 
Victoria Street, London, S.W.1. 


AMATEUR CALLS THE ANTARCTIC. 
Mr. ©. W. Goyder (G 2S2), operator 
of the well-known amateur station at 
Mill Hill, was in two-way communication 
with the Norwegian whaler Sir James 
Clark on Sunday, January 30th, when 
the vessel was close to the Ross Barrier 
and some 250 miles within the Arctic 
circle. G2SZ worked on 32.2 metres, 
and the. whaler on 33.5. 
o0o000 
EXPERIMENTAL BROADCASTS 
IN MANCHESTER. 

Mr. J. E. Kemp, of the Manchester 
Radio Scientific Society, has opened a 
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ONE OF THE NIGHT BRIGADE.—Mr. 

Herbert Jones, a Liverpool listener, who 

recently picked up a transmission from 

Winnipeg broadcasting station of the 

Canadian National Railways. CNRW 

operates on a low power with a wave- 
length of 384-4 metres 
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Review. 


research station (2HD) from which -he 
and members of the Society broadcast 
musical programmes on 440 metres on 
Sundays. The transmissions are experi- 
mental. 


As we go to press we learn that the 


Society has received a letter from the 
Postmaster-General intimating that if the 
information which has reached him is 
correct, there had been a serious breach 
of the conditions on which an amateur 
wireless transmitting licence is held. 

: 0000 . 
MODERNISING THE MERSEY. 
With a view to modernising the 
system of marking Mersey Harbour, the 
Mersey Docks and Harbour Board pro- 
poses to obtain the sanction of the 
P.M.G. for the installation of a wire- 

less beacon. 
0000 
A BROADCAST BALLOT. 
In an endeavour to gauge public re- 
quirements in the matter of broadcast 
contemporary, the 
Daily Mail, has launched a ballot to de- 
termine the most popular type of pro- 
gramme. Prizes of £500, £100, and £50 
are offered to competitors who success- 
fully forecast the result. 
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THE ‘“ EVERYMAN’S FOUR.” 

Readers of the ‘‘ Everyman’s Four” 
booklet, which’ has just been issued by 
the publishers of The Wireless World, 
price 1s. 2d., post free, are asked to 
note that Table IV. on p. 19 relates to 
the characteristics of the D.E.5B valve, 
and not the D.E.5, as stated. 

| ` 9090 
THE RADIO ASSOCIATION. 

The Radio Association will hold its 
annual meeting at the Hotel Cecil, 
Strand, on Thursday, February 17th, at 
3.30 p.m. Commander the Hon. J. M. 
Kenworthy, M.P., will deliver the 
presidential address. 

The meeting will be followed by a 
lecture at 4.45 p.m. on ‘‘ Broadcasting 
and ‘Television ° by Professor Fournier 
D’Albe, D.Sc. This lecture will be open 
to the public. 


í 
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THE WIRELESS WORLD DIARY. 
Readers who ‘have not yet obtained 
their copies of The Wireless World Diary 
for 1927 may be interested to learn that 
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3 
a few copies are still available. This 
handy little book is not merely a diary ; 
it contains a fund of just that kind of 
information which every wireless amateur 
wishes to have at his finger-tips. —  - 

The principal sections include a list 
of amateur call signs 
in Great Britain and 
Ireland, explanations 
of all the standard 
receiver circuits, with 
twenty-nine diagrams, 
and a comprehensive 
table of valve data. 
The diary portion is in 
a- convenient form, 
each week of the year 
being allotted two 
pages. Numerous 
other features combine 
to make the diary an 
extremely valuable 
pocket-hbook for ready 
reference. - 

The book can be ob- 
tained from all book- 
sellers, or direct from 
the publishers, Iliffe 
and Sons Ltd., Dorset. 
House, Tudor Street, 
E.C.4, price is. 14d. 
post free (cloth), or 
2s. 8d. post free (leather, 
with pockets, etc.). 
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TELEVISION. | 
‘ By ALFRED Dinspatr, A.M.I.R.E. 
Sir Isaac Pitman & Sons, Ltd. 
62 pp. Price 2s. net. 

Although the title suggests a general 
treatment of moving-picture transmission 
the book 1s devoted essentially to details 
of the system developed by Mr. Jolin L. 
Baird. The first chapter wildly specu- 
lates on tha progress of invention and 
prepares the non-technical reader for the 
statements which are to follow in the hope 
that television may appear to be almost 
commonplace and merely a long-awaited 
step in the process of sciantific evolution. 
In referring to the Baird system it is 
given as a statement of fact that tele- 
vision over short distances outside the 
laboratory has been accomplished, and it 
is to be presumed that the author has 
satisfied himself on the correctness of his 
statement. 

The subject is treated in a non-technical] 
‘manner or, in the words of the author, 
‘We propose to deal in detail and ina 
popular manner with the world’s latest 
and most startling discovery—Television 
—following through the earliest attempts 
made by various investigators right up to 
the final attainment of the much-coveted 
goal by John L. Baird.” 

The attempts of Szczepanik, Rosing and 
Mihaly are dismissed in a short chapter 
occupying a little more than two pages. 
Considerably more space is, however, de- 
voted to a biography of Mr. Baird. An 
explanation of his system is given in pic- 
torial diagrams in which it is gratifying 


is Miss Ruth Fazen, the first prize winner. 
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to find that reference is made to synchron- 


isation, the principal difficulty -in -any 


system of television and one which is, in- 
cidentally, completely overlooked in the 
text. The use of synchronous A.C. 
motors is suggested for the purpose of 


A LUCKY PRIZE WINNER. A cheque for twenty-five guineas 
being handed to the dealer who won tie second prize in the 
C.A.V. high tension accumulator compfe:iiion. On his right 


The story is t Id 
below. 


holding the sending and receiving sets in 


step while both the picture transmitter 
and the synchronising signals are applied 
to wireless transmitting and receiving 
apparatus. Such a method of synchroni- 
sation is impracticable, and to anyone with 
a knowledge of the close degree of syn- 
chronisation required or acquainted with 
the difticulties of superimposing the syn- 
chronising signals on a wireless transmis- 
sion, the system without some explanation 
as to how it is accomplished is uncon- 
vincing. The achievement of tele- 
vision really has nothing to do with wire- 
less, though there are frequent references 
to wireless systems of television. To con- 
vince the reader as to the success of the 
Baird system. mention is made of a demon- 
stration given to members of the Royal 
Institution, though there are no details 
as to the distance over which television 
was accomplished in this instance. 
Among the problems confronting any 


‘inventor of a system of television are 


those of synchronisation and the devising 
of a suitable light sensitive cell. Neither 
of these points is explained in the book, 
and without more technical information 
one can regard Mr. Dinsdale’s book only 
in the hight of propaganda, 
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The * Silent Sixty.” $ 


An interesting little ceremony was per- 
formed at the Acton works of Messrs. 
C. A. Vandervell & Co., Ltd., on Friday, 
January 28th, when Miss Ruth Fazen, of 
Deoden Road, Putney, was presented by 
Mr. R. W. Cox with a cheque for 75 
guineas, this being the first prize in còn- 
nection with the Company’s recent com- 


petition organised: for the pur 
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pose of 


obtaining a suitable name for the new 


C.A.V. 60-volt H.T. accumulator. 


Miss 


Fazen suggested the “Silent Sixty,” a 
name which immediately commended itself 
us an eminently suitable designation. 


Captain Brechenshaw, 


In accordance with the conditions of. the 


competition, of 


Morlands Motors, Ltd., Sheen Lane Gar- 
age, East Sheen, S.W.14, the dealer who 


‘supplied the accumulator to the first prize 


winner, received a cheque for 25 guineas. 


Offer to Blind Listeners. 


In connection with the sale of 


ooo0oo 


“ Hear- 


Easy” rubber headphone pads, Messrs. 
Leslie Dixon & Co. (Electradix Radios) 
are offering one pair free to any blind 
broadcast listener in‘ return for 2d. 


in 
_ stamps to cover postage.’ Hospitals are 


offered . one pair free for -every pair 


ordered. g 
The list price of the “ Hear-Easy ” pads 


is 2s., but this has been reduced to the 
sale price of 6d. The pads are light and 
soft, and are designed to exclude all 


external noise. 
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Igranic Fancy Dress Carnival. 


Over 500 guests attended the annual 


fancy dress carnival of the Igranic Electric 
Co., held at the Café Dansant, Bedford, 
on January 14th. The majority of those 
present were in fancy dress, the originality 
and variety of which made the task of the 


judges very difficult. 
prizes were presented by Mrs. 


Curtis, wife of the general manager. 
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FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY Sth. 
Muswell Hill and District Radio Society.— 
At 8 nm. At Tollington School, Tether- 
down, N.10 Demonstration of the Mar- 


coniphone ‘Straight Eiqht.” 

Barnsley and District Wireless Associa- 
tion.--At 8 nm. At 22, Market Strect. 
Lecture: “The History and Devrelon- 
ment of Short Waves,” by Mr. G. W. 
Wiagnlesworth, - 

Edinburqh and District Radio Society.— 
At 8 pom. At 117. George Street. Lec- 
ture: “Two Valves and a Crystal,” bu 
“Mr. S. Cursitor, O.B.E. 

Tottenham Wireless Societu.—At 8 p.m. 
At 10, Bruce Grove, N.17. Lecture: 
“The Neutrodyne,” by Mr. R., F. ; 
Holness. 


THURSDAY, FEBRUARY 10th. 
Institution of Electrical Enqincers.-- 
Annual dinner. Stretford and District 
Jtadio Soriety. At the Caté Imperial. 


Lecture by Messrs. The General Electric © 


Co., Ltd, 
Preston and District Radio [esearch 
Society.—Lecture and demanstration bi 
Messrs. Ferranti. 


FRIDAY, FEBRUARY. lith. 
Sheffield and District Wireless Society. — 
At the Dept. of Apoplicd Science, St. 
Gieorae’s Square. The Month's Wirelcsa 
News. 
Leeds Redio Societu—Opcen Niaht. 


MONDAY, FEBRUARY 14th. 

Croydon Wareless and Physical Socicty.— 
At 128a, Georne Street. Lantern Lec- 
ture: ‘(The Manufacture of a Valre 
from Raw Materinls."” by Mr. C Hector, 
of Thermionics, Ltd, 

Hackney and District Radio Society.—At 
8 p.m. Al 18-24, Lower Clanton Road, 
E.5. Lecture: “ Feult Finding,” bu Mr. 
G. V. Colle. 

Northampton and District Amateur Radio 
Socicty.—At 8 p.m. At the Cosmo Cafe. 


Lantern Lecture: “The Tunaar Recti- 
fier.” by Mr. A. P.-Hill, M.Eng. (of 
the B.T..H. Co.. 


TUESDAY, FEBRUARY 15th. 
Lewisham and Bellingham Radio Sovicty. 
—Short Wave Competition. 
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‘MAKING THE MOST OF A 
VOLTMETER. 


- The necessity for a reliable volt- 


meter with suitable ranges for read- 


ing the voltages of L.T., H.T., and 


grid bias batteries, has frequently 
- been urged in these notes. 


It has also 
been shown that moving-coil instru- 
ments, apart from performing the 
finctions for which they are 
primarily intended, may also be 
made to serve as anode milliammeters 
or as distortion indicators, when con- 
nected in the plate circuit of the out- 
put valve. e 

A voltmeter may also be made to 
act as a form of indicating galvano- 
meter; -for this purpose it should 
preferably be mounted in a box or on 
a board, with terminals or sockets 
connected as shown in Tig. 1. 
Sockets are certainly more con- 


4120V +6V -= 


| Fig. 1.—A two-range voltmeter mounted 
for insulation and continuity tests. 


venient, as they permit of rapid and 
easy changing of leads; two of these 
should be prepared, and they may be 
fitted with suitable plugs at one end 
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A Section Mainly for the New Reader. 


and with the so-called: pin terminals 
at the other. A -4$-volt flash-lamp 
battery forms a part of. the testing 


equipment, and is wired between the 


instrument terminals and the ‘‘ test ’’ 
sockets as shown. E 

To use the- instrument for measur- 
ing voltages, the appropriate sockets 
marked —, +6, and +120 (or 
whatever the ranges covered may be) 
are connected across the battery in 
the usual way. For testing con- 
tinuity and insulation, the leads are 
transferred to the sockets marked 
‘“ Test,” and the ends are applied 
across the part of the circuit or the 
component under suspicion. A full 
deflection (/.c., the same as is obtain- 
able when the testing leads are con- 
nected together) will indicate that the 
external circuit has a resistance which 
is negligible in comparison with that 
of the meter itself. 

If . no deflection whatever is 
obtained, it may be assumed that the 
insulation resistance is fairly high, 
although for a good test of this kind 
it is desirable that the voltage 
applied should be very much greater 
than that mentioned. For this pur- 
pose two extra terminals may be 
fitted, so that a high-tension battery 
of roo volts or so may be inserted in 
series with the flashlamp battery. 
The value of the test will depend on 
the sensitivity of the meter (and 
therefore on its resistance). An 
instrument of the highest possible 


resistance 1s, generally speaking, the 


most suitable for wireless purposes, 
although it should be added thata 
high-resistance meter must be used 
only with great care in the anode 
circuit of a power valve for indicat- 
ing overloading, as the voltage 


dropped across it may easily be ex- 


cessive. There is no, reason, how- 
ever, why a non-inductive wire- 


\ 


applied to the junction. 


wound resistance should not be con- 


-nected in shunt when it is used for 


this purpose; by adopting this plan 
the effective resistance can always be 
reduced to some 200 ohms. Allow- 
ing an anode current of 10 milliamps, 
the voltage dropped will then be only 
2, aS against 10 when an unshunted 
1,000-ohm meter is inserted in series. 


The coils. of some instruments have 


resistances several times greater than 
this. 

All these remarks apply, of course, 
to moving-coil voltmeters ; the cheaper 
moving-iron pattern has a limited 
field of usefulness, and, due to its 
comparatively low resistance, its use 
may be misleading and harmful, 
particularly when testing the H.T. 
battery. | | 

= o000 
A SOLDERING HINT. 

When a small soldering iron is not 
available, connections may easily be 
made in jnaccessible positions by- 
adopting the plan indicated in Fig. 
2. The connecting wire should be 
placed in position, and a trace of flux 


Fig. E Er the connection in an 
l 


inaccessible position. 


The end 
of a short length of thin copper or 


brass rod is now coated thickly with 
solder, and is pressed on to the joint ; 


‘the heated soldering iron'is applied 


770 


t9 a point on this rod as near as 
possible to the work. After a few 
moments, sufficient heat will be con- 
ducted through the metal to cause the 
solder to run. 

A piece of thick wire of, say, No. 
16 gauge, or heavier, will serve in 
place of the rod for light work. 

ooo0oo0o 
H.F. TRANSFORMERS. 

Although the modern high- 
cfticiency transformers, described ` in 
connection with the ‘Everyman 


WAPCICSS . 
—. World 


Three,’’ the “ Everyman Four,” 
and several other recent WW/reless 
World .receivets, give: the highest 
amplification. when used with the 
particular types of valves recom- 
mended, it must not be thought that 
they are definitely unsuitable for 
coupling together valves of lower 


~ 


’ 


efficiency. “Indeed, the contrary is 
the case ; it is probably correct to say 


that these transformers give better 
results than other conventional 


couplings with any type of valve 


DISSECTED DIAGRAMS, 
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having an impedance value up to 


50,000 ohms, or even slightly more. 
For valves of very high impedance 
an extra turn or two should be added 
to both the primary and neutralising 
windings. 

Designs for transformers suitable 
for valves of low impedance have 
already been given (see The Wireless 
World for June 30th, 1926); their 
chief différence. lies. in the smaller 
number of primary and neutralising 
turns. - 


Point=to=point Tests in Theory and Practice. +. 2 


No. 59.—A Single-valve Reflex Receiver. 


The present series of diagrams is intended io show simple methods of locating faults in typical 


wi-eless receivers. 


Failing a sensitive galvanometer, it is suggested that a pair of telephones with a 


small dry battery should be used as an indicating device. These tests will show not only actual 


faults, but will reveal the small leakages which are so often responsible for poor reception and fiat 
. tuning. Batteries should be disconnected before testing. 
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TELEPHONES 


VYUQYVVYY 


. 
TELEPHONES 


Continuity in the primary and secondary windings of the aerial 

coup.ing transformer is shown between a-a and b-b. The tuning 

condenser should be disconnected and tested separately for a 

short-circuit. The primary and secondary windings of the L F. 

transformer are tested across d-d and c-c. Continuity in the 

neutralising winding is shown between e and e, while the balancing 
condenser is tested across f-f. . 


The continuity of the primary winding is shown between a and 
a, and of the anode circuit as a whole between a and as (with 
p 


one terminals short-circuited). The secondary winding is 

tested between 6 and bo, and the connection for the crystal 

tapping between b; and either ò or bg. Continuity in the choke 

is shown across c and c, and the insulation of the by-pass con» 
` denser between d and d. 
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‘Measurements On 


RADIO-FREQUENCY abieuarteRs. 


By R. L. SMITH=ROSEẸ, Pb.D., D.Sc., A.M.LE 


N the previous article? the main properties of radio- 
- frequency valve amplifiers were discussed, and a 
> brief review was given of the more important methods 


which have been devised for the measurement of voltage 


amplification. It is now proposed to describe in some 
detail experimental arrangements which have been re- 
cently developed for accurate measurenient work in con- 
nection with high-frequency amplifiers. It has already 
been pointed out that any method which is based upon 
the comparison of signal intensity in telephone receivers 


` frequencies. 


is subject to limitations, and for accurate measurement- 


‘work some form of indicating instrument is to be pre- 


ferred.. Unfortunately, the current which passes through — 


a pair. of telephone receivers for an average signal inten- 
“sity is only of the order of a few-microamperes, and 
such -instruments as -the reflecting thermo-galvanometer 
_and the electrostatic voltmeter can only be used for com- 
paratively loud signals. Indirect methods of measuring 
the feeble output currents required for ordinary signal 
intensities, such as the valve or crystal rectifier and 
“ slide- back ’? method, give 
rather doubtful accuracy, 
and they introduce not only 
shunting loads, but also 
large capacities to earth as a 
result of the batteries asso- 
- ciated with such measuring 
' circuits. 
By means of a suitable 
instrument we can measure |, 
one-of two quantities: the. | 
root-mean-square value of. 
the output current, or the 
value of the fundamental 
component of . the ‘complex _ 
wave forming this current. 
Most methods of measure- 
ment give the R.M.S. value, 
but this. gives only an. ap- 
proximate value of the ọut-- 
put unless.. an accurate. 
knowledge of the wave-form, 
of the current is also ob- 
tained. 
is measured, however, we can obtain -the true amplifica- 
tion of the original wave due to the system, the har- 
monics produced being considered merely as the result 
‘of secondary. effects which can’ be studied separately. 
With this object m view the method for measuring the 
output current in the work now being described employs 


a vibration galvanometer in connection with a current 
transformer, , 


'-The Wireless-World, Feb. 2nd; 1927. 
A 37 l 


“MODULATING kp. 
GOlL = 


RADIO OSCILLATOR 


oH AMPLIFIER 


oe 
~ TRANSFORMER 


0- 


R 
QALVANOMETER 


If the fundamental component. of the output. 


Fig. 1.—Circuit diagram indicating the principle of the method | 
adopted to measure voltage amplification. 
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Principles of Method Adopted. 

For the purpose of obtaining small known E.M.F.s at 
radio frequencies a step-down current transformer? 
used in conjunction with a calibrated potentiometer con- 
nected across the secondary winding. This potentio- 
meter is of quite low resistance, and the arrangement 1s 
thus free from the errors caused by the unavoidable self- 
capacity when simple potentiometers are used at radio 
The current in the primary winding of the 
transformer is measured by means of a thermojunction 
and galvanometer, and the E.M.F. applied to the resist- 
ance forming the potentiometer can then be readily cal- - 
culated. In this manner E.M.F. ratios of r: 10° can 
be obtained, and it is towards the smaller values of 
applied E.M.F. that there is any falling-off in the 
accuracy of measurement. Since, for the measurement of 
high-frequency amiplifiers, an audio-frequency output is 
required i in order to operate the galvanometer, the oscilla- 
tions obtained from the radio-frequency source are modu- 
lated at an audible frequency by means of an aperiodic 

coupling in serics with the 
anode circuit. This ar-. 
rangement can be under- 
stood from the diagram of 
connections shown in Fig. 1. 
_In_ carrying . out measure- 
ments the aperiodic modu- - 
lating coil is always ad- 
justed to give complete, or 
roo per cent. modulation. 
The method of determining. 
this condition makes use of 
a local tuned crystal receiv- 
ing circuit coupled to the 
radio oscillator. When the- 
= source is over-modulated, 
z.e., when the amplitude of ~ 
the audio-frequency com-. 
- ponent exceeds that of the 
radio-frequency oscillation, | 
a second harmonic is easily 
detectable in the- rectified 
current in the telephones, 
and the adjustment at which this harmonic just vanishes 
gives the completely modulated condition. Any other 
degree of modulation can be adopted by actual measure- ` 
ments with an electrostatic voltmeter. 

The vibration galvanometer, 
former connected to it, can be calibrated directly from 
the audio-frequency source. This calibration is not 


VIBRATION 
 GALVANOMETER 


. MEASURING VALVE 


required for the determination of high-frequency voltage 


2 See D. W. Dye: ‘Producing Small a at Radio Fro- 
quencies,” Journal I. E.E., Vol. 63, p. 597, 1925. 


is < 


together with the trans- - 
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Measurements on Radio-fre- 
‘quency Amplifiers.— 
amplification at any con- 
stant modulation, and is 
actually only necessary for 
the’ absolute determination | 
of the rectifier characteris-- | 
tic. In making the ampli- 
lication mieasurement a 
known value of the modu- 
lated radio - frequency 
K.M.F. is applied to the 
input terminals of the am- |f 
pliner, and the measuring 
valve with its attached 
vibration galvanometer is 
connected to the rectifying 
valve. After recording the 
deflection of the galvano- 
meter, the input E.M.F. is 
transferred to the grid-fila- 
inent circuit of the rectifier, 
and the E.M.F. is jin- 
creased until the same de- 
flection is produced on the 
valvanometer. It is then 
evident that the ratio of the 
two E.M.I.s gives the volt- 
age amplification required, and the operation can be 
repeated for the individual stage if desired. Since the 
actual value of the applied E.M.F. is known throughout 


„Fig. 2.—Complete connections of the apparatus showing switchin 
the various calibrations required. | 
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g arrangements for making 
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Fig. 3.—Front of measuring panel represented diagrammatically in Fig. 2. 


the measurement, the alternating current conditions under 
which each valve, including the rectifier, is working can 
be easily ascertained. : 

For the determination of 
the amplification factor of 
the low-frequency stages, an 
E.M.F. from the audio 
source is applied direet. to 
the grid and filament-of.-the 
first audio-frequency stage 
by. means -of a- poténtio- 
meter, and the output is 
measured as - before. The 
procedure is then simildr to 
that described above, = = 
Practical Arrangement of 

Measuring Apparatus. 

In practice it is found 
that the current-sensitivity 
of the vibration ~galyano- 
meter varies considergbly, 
and it was therefore neces- 
sary to set up a complete 
switching arrangement?’ by 
means of which ‘the galyano- 
meter could be calibtated 
with > the  audio-freqttency 
and a vacuo-thermo-yunc- 
tion, which in turn could be 
calibrated by direct current. 
These calibrations are !‘car- 
ried out immediately after 
making measurements oh an 
amplifier; so that in; this 
manner both the input: and 
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Measurements on Radio-frequency_ Amplifiers.— 


output to the amplifier under ‘test can be referred Aivcelly. 
to a reliable direct-current instrument, and the accuracy . 


of the- whole measurement is considerably enhanced. 


Switching Arrangements $ 


The above switching arrangements and the diagram of 
connections of the complete measuring panel are shown in 
Fig. 2. The radio- and audio- frequency oscillators are 
shown at A and B respectively, with the modulating coil 
and crystal detector circuit. Three ranges are prov ided on 
the high-frequency current transformer and controlled by 
a switch C. ‘The thermojunction and galvanometer can be 
inserted into either the radio or. audio source by means 
_ of switch D, and can be calibrated with the aid of switch 
E and the milliammeter. Either the radio potentiometer 
F or the audio potentiometer G can be connccted to the 
_ amplifier through switch H. When the three double- 
pole interlocked switches are in the lower position the 
galyanometer is connected in the output circuit, w hereas 
in the upper position it is connccted to the audio source 
for calibration. Switch J is also interlocked with the 


above and is closed for calibration. Switch K closes the — 


tuned circuit of the audio-frequency oscillator for modu- 
lation purposes, while L permits the source to be used 
for application to the amplifier and for calibration of 
the galvanometer. ‘The standard shunts» employed are 
shown at M,-and the potentiometer N is used for cali- 
bration. Front and back views of the measuring panel 
embodying the features described above are shown in 
the photographs, Figs. 3 and 4. With’ such a compact 
arrangement of the controls for carrying out the various 
calibrations required, measurements can “ie quickly made 
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SCREENED ROOM 


> 


THERMOJUNCTION 
GALVANOMETER [A 


i 
VIBRATION | SCREENING 
SCREENING ” GALVANOMETER! TRUNK 


' SCREENED 
_LEAD: 


baad 
SCREENED 
RADIO 
OSCILLATOR 


Fig. 5 -—General layout of the apparatus showing screening 
E methods adopted. 


of both the high-frequency and low-frequency portions of 
any amplification system. 

One of the most serious practical difficulties encoun- 
tered when the highest accuracy is sought is that which 
arises from the direct induction of oscillatory E.M.F. 
from the source into the amplifier. With extremely 


sensitive amplifiers this induction may be very serious, 


even though the source and amplifier may be separated 
by a considerable distance. In the case under considera- 
tion this difficulty has been overcome by elaborate and 


Vig. 4.—Rear view of measuring panel, 


774 


Measurements on Radio-frequency Amplifiers.— 

carefully designed screening arrangements. The prin- 
ciples of screening -both electric and magnetic fields are 
now well understood, and they have been destribed in 
former articles in this journal’ by one of the present 
writers. 

The general layout of the screens adopted for. the 
amplific: tion measurements forming the subject of these 
articles is shown in Fig. 5. The measuring panel shown 
in Figs. 3 and 4 is completely enclosed in a metal cage 
formed of jin. mesh galvanised iron, wire netting, 
ported on a wooden framework. All joints in the screen 
are carefully soldered, and the door, for the admission 
of the operator, is provided with copper spring contacts. 
The amplifier under test is placed in a room which is 
screened in a similar manner. | Fig. 6 is a photograph of 

| portion of the room, showing the door with its copper 
Sore contacts and an amplifier which is being tested. 
The leads into this room are enclosed in a metal-lined 
trunk, which can be seen on the left of the photograph. 
The radio- frequency oscillator, as seen from the photo- 
graph in Fig. 7, is completely screened jin a metal-lined 
box, with a bolted-on lid, through which the control 
handles are brought out. The output leads from this 
oscillator to the measuring panel are contained in another 


sup- 


screening trunk, These trunks are made of wood, lined 
with tinned-iron sheet, and have cross-sectional dimen- 
sions of about twelve by eight inches; thus, while 


adequate screening is provided, the enclosed leads can be 


well separated to reduc e to. a minimum the shunt capacity 
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fig. o.—A corner ot the screened room containing the amplifier under test. 
screened trunk through which jJeads are brought into the room occupies the bottom left hand 


corner of the picture. 
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effect which. would otherwise be serious at- “radio 
frequencies. 

Owing to the lower frequency, the necessity for screen- 
ing the ye oscillator is not so great, but the oe 
the measuring panel are suitably screened. As photog 
of this oscillator is given in Fig. 8, and shows the 
switch and variable condenser control rod, operated. yee 
within the cage containing the measuring panel. a 


Specimen Results Obtained with Various Types 
of Amplifier. ee 


To illustrate the results obtained with masii ‘ap- 
paratus of the above type, it will be useful to deser 
some measurements which have been made on various — 
nanga types of amplifier, as part of a complete investi- 

gation 9f the principles of amplification. 

(a) Resistance-capacity Coupling.— The circuit arrange- 


ment of a single : stage of resistance-capacity coupling iS 


represented in Fig. 9. The assumed non-inductive resist- 
ance R in the SAES circuit of the first valve possesses, 
with the accompanying wiring, a certain self apaa 
which is represented by the condenser C,. When thë 
valve is in operation, the alternating potential difference- 
across the resistance R is transferred to the grid-filament 
circuit of the second valve by means of the condenser C,. 
Now, at low frequencies the reactance of C, will be very 
high, 
the whole of the external impedance in the anode circuit 
of valve No. r. In a simlar manner, however, the 
condenser C, will offer a high reactance, and will thus 
impede the transfer of alternating potential difference 
to valve No. 2.. Unless, therefore, the capacity of the 
condenser C, is made speci- 
ally -large for audio-fre- 
quency work, the amplifica- 
tion obtained at low 
frequencies will be moder- 
ately small. The first effect 
of increasing the frequency 
will be the reduction of the 
reactance of the condenser 
C,, with a consequent rise in 
the amplification obtained. 
This state of affairs will con- 
tinue until a maximum ampli- 
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able. At still higher fre- 
quencies the external imped- 
ance of the anode circuit of 
valve No. 1 decreases, which 
results in a falling: off of | 
amplification. 

A typical measured ampli- 
fication curve for a six-stage 
resistance-capacity coupled 
amplifier is shown in Fig. — 
10. lt will be seen that the — 
maximum amplification is- 
obtained for i a wavelength 
of about 2,500 metres, and 
while the falling off in- 
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and therefore the resistance R will comprise 


. fication is obtained, when the — 
shunting effect of the con- 
denser C, becomes appreci- 
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Tig. 7.—Screened radio-frequency | oscillator. The filament 
ammeter is observed through a wire gauze window. 


/ d 
amplification is very rapid at shorter wavelengths, it is- 


much less serious for the longer wavelengths. The maxi- 
mum voltage -amplification of 1,160 corresponds to 
approximately 3.2 per stage, while it is seen that over 
the wavelength range of 1,200 to 20,000 metres, -the 
overall amplification is in excess of 800. 


Resistance Coupling on Long Waves. 
I 


From these results it will be appreciated that the 
important characteristic of resistance-capacity coupled 
amplifiers is that, although the voltage amplification per 
stage is small, not often exceeding one-half of the voltage 
factor of the valve, yet it is not critically dependent upon 
the wavelength or frequency oter quite a large range. 
This property makes these amplifiers invaluable for long- 
Wave receivers which have to operate over large ranges of 
wavelength. A e 

(b) Transformer-coupling.—A typical circuit arrange- 
ment for the usual form of transformer-coupled ampli- 
fier is shown in Fig. 11, in which it is seen that a tuned 
circuit is connected to the anode of the first valve. Such 
a circuit will offer a very high impedance at its natural 
frequency, and a comparatively low impedance at other 
frequencies. It is therefore evident that the amplification 
obtained with such a type of coupling in the anode cir- 
cuit will vary with frequency, and if the tuned circuit be 
made of low resistance a very sharp amplification response: 
can be obtained in the neighbourhood of the natural fre- 
quency. The anode circuit at. resonance behaves exactly 
like a resistance coupling in which the resistance cotre- 
sponds to the impedance of the tuned circuit. One 
advantage possessed by the latter is that there is..no 
appreciable drop in high-tension voltage due to the flaw 
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of the steady anode current through the resistance. The 
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alternating potential differences across the anode circuit 
can be transferred to the succeeding valve by .a con- 
denser and grid-leak as in the previous case (Fig. 9), 
comprising the well-known tuned-anode coupling; or, as 
represented in Fig. 11, a tuned transformer coupling may 
be employed. | 


« Aperiodic’’ H.F. Transformers. 


When it is desired to use a transformer-coupled ampli- 
fier to operate effectively over a range of wavelengths, it 
is necessary to adopt some means of avoiding the sharp 
resonant effect possessed by the tuned winding as de- 
scribed above. Such amplifiers are usually required at 
the lower or medium wavelength, when, as already shown 
in Fig. 10, the resistance-capacity type of coupling 
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Fig. 8.—Audio-fre uency oscillator. showing remote control rods 
and (at back) the double-pole long-break switch. 
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Fig. 9.—-Circuit arrangeinent of a single-stage resistance—capacity 
coupled amplifier. 


decreases rapidly in efficiency. One method of flattening 
the response curve of an amplifier is to use high-resistance 
windings for the transformers, and to combine the trans- 
former or inductive coupling with that of the capacity 
type, as shown inset in Fig. 12. The presence of: the 
capacity coupling retards the falling off in amplification 
which otherwise occurs at the shorter wavelengths. ‘The 
results of the measurement of an amplifier employing six 
stages of such a type of coupling are given in the curve 
in Fig. 12. Jt will be seen that the combined amplifier 
gives a fairly well-defined peak of voltage amplification 
at a wavelength of about 300 metres, while the smaller 
humps are probably due to the resonance of individual 
transformers which, it 1s to be observed, are tuned by 


5,000 10,000 15,000 20,000 
WAVELENGTH IN METRES 


VOLTAGE AMPLIFICATION 


Fig. 10.—Measured voltage amplification curve of a six-stage 
resistance-coupled amplifier. 


their natural self-capacity only. In spite of these peaks, 
however, the amplifier gives the very good voltage ampli- 
fication factor of more than 1,000 over the wavelength 
range of 250 to 750 metres. | 


Extending the Wavelength Range. | 


Another: method of obtaining good amplification over a 
range of wavelengths is to use transformers, the natural 
frequencies of which are distributed over the range. A 
measured curve for an amplifier of this type, comprising 
three transformer-coupled stages, with the transformers 
tuned solely by the self-capacity, is shown in Fig. 13. 
By measuring the individual stages separately, the 
various peaks in the curve could be allocated to the various 
transformers. In this manner it was found that the 
‘whole system had a natural frequency corresponding to 
about 5,000 metres. The first transformer was tuned to 
about 2,150 metres, and since oscillations corresponding 
to this wavelength were amplified by two succeeding 
stages, a very sharp peak of high value is obtained at 


Wireless 
~ Word 


A 


fo g 2 —_ 2 * It F b t` 


FEBRUARY oth, 1927. 


this point. The second transformer was tuned to 800 
metres, and oscillations of this wavelength were amplified. 
by one stage; while the last transformer was tuned to 
1,500 metres and was not followed by any high-frequency 
amplifying valves. By separately tuning these indivi- 
dual transformers, it would, of course, be possible to 
obtain increased amplification over a smaller range of 
waveleneths. 


The curves shown in Fig. r4 are interesting in show- 


ing the different results that may be obtained fromr two 


3 


apparently identical amplifiers. In this case the high- 
frequency portion of the amplifiers comprised, three 
fransformer-coupled stages, and these were manufactured 
in a similar manner to the same specification. The results 
of the measurement of the overall voltage amplification 
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` two curves in Tig. t4. It will be seen 
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rig, 11.— Typical connections of single-stage of transfor mer-coupled 
amplifier. 


that, while the shapes of the curves are véry similar, 
amplifier A is about five times as sensitive as amplifier B 
at the same wavelength. Such results tend to show that 
our present knowledge of the design of such amplifiers 
to give a specified performance is very limited. 

One great advantage of employing tuned circuits in 
the coupling components of an amplifier is that the selec- 
tivity of the system is increased, and so the desired 


signals are amplified to a much greater extent than either 
any unwanted, interfering signals, or any atmospheric 
disturbances. 


With the  resistance-capacity coupled 
amplifier, on the other hand, the selectivity must depend 
upon the external input and output circuits, but as against 
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Fig. 12,—Six-stage “ aperiodic ” transformer-coupled amplifier. 
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Measurements on Radio-frequency Amplifiers.— 
this it has the advantage of giving very good amplification 
over a large range of wavelengths. 


Conclusion. 


In this article it has been shown that the modern radio- 
frequency amplifiers of the ‘‘ semi-aperiodic ” type, using 
from three to six valves, can give a voltage amplification 
of from 1,000 to 3,000 at certain definite wavelengths, 
while an amplification of the order of 800 to 1,000 can 
be obtained over a large range of wavelengths. These 
figures have been obtained from actual measurements on 
amplifiers not provided with any external retroaction 
arrangements, and under conditions of perfect stability. 
In considering the above figures, it should be remembered 
that the power amplification is proportional to the square 
of the voltage or amplitude amplification. It is thus seen 


2 
Q 
= 
< 
2 
= 
-l 
a. 
= 
< 
u 
< 
r 
O 
> 


‘WAVELENGTH IN METRES 


Fig. 13.—Three-stage transformer coupled amplifier ; 


£ trans- 
‘formers tuned by their self-capacity only. ° 


HE heater fitted to the new K.L.I. 

valve in the Marconi and Osram 

series requires a current of 2 amperes 
at a potential of 3.6 volts for raising the 
temperature of the cathode. The valve 
`. which is intended to obviate the use of 
an accumulator for filament heating is 
operated from alternating current supply 
through a step-down transformer. Since 
the introduction of this valve several ` 
instrument manufacturers have set about 
- the preduction of suitable transformers 
for supplying the heater current.” 


The R.I. Transformer. 


There is not likely to. be any great 
demand for a transformer for supplying 
heater current to a single valve, and `, 
Radio Instruments, Ltd., 12, Hyde 
Street, New Oxford Street, London, 
W.C.1, have therefore designed.a model 
suitable for operating one to four valvcs. 

It has an overall height of 5in., and 
covers a baseboard space of 3in. by 4in. 
The winding is carried on a spool about 
in. in diameter by 2jin. in length, the 
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The R.I heater transformer suitable for 
operating four i 
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VOLTAGE AMPLIFICATION: 


Fig. 14.—Curves for two apparently identical amplifiers employing 
three transformer-coupled stages. 


that high-frequency amplifiers can be made to give a 
power amplification of the order of one million times. 
From this aspect one can appreciate the great utility of 
the high-frequency amplifying stages of a receiver in 
magnifying up the extremely minute power induced in 
a receiving aerial by the wireless waves from a distant 
transmitting station until it provides the larger, though 
still small, power required to reproduce sounds from the 
telephone receivers. Since a sensitive telephone receiver 
will operate comfortably on a fraction of a micro-watt 
the power required in the aerial need only be a small 
part of one micro-micro-watt. l : 

- While the measurements so far described have been 


_ confined to wavelengths between 300 and 20,000 metres, 


a discussion will be given in a succeeding article of the 
application of these results to amplification at shorter 
wavelengths. The next article will deal with the effect 
of the amplifier as an effective load applied to the input 
recelving circuit. 


A.C. VALVE. 


sectional area of the core being a little 
more than 1 sq. in. Iron clamps pulled 
up tightly between brass bolts hold the 
stamping securely together, and when in 
use the core has no tendency to buzz. In 
fact, there is not the slightest sound 
emitted from the transformer when on 
full load, showing that there is neither 
vibration of the stampings or ‘windings. 
The terminals, which. are nickelled, are 
carried on an engraved ebonite panel. 
The specimen transformer tested was 
intended for a 200 to 220 volt 50 cycie 
supply. As already stated, the heater 
current required by each valve is 2 
amperes at 3.5 volts, and to. test the 
utility of the transformer, therefore, the 
output terminals were shunted with 
resistances equal to the hoater resistance, 
and also of half, third and quarter this 
value, representing the load of one, two, 
three and four valves. On a one-valve 
load the potential was found to be. 3.8 
volts with a current of 2.2 amperes. A 
two-valve load gave a voltage of 3.6 with 
a current 415 amperes. The three-valve 


- 


ves. 


778 
load gave 3.5 volts with 6 amperes, and 
the four-valve load 3.4 volts with a cur- 
rent of 8 amperes. For a change in load 
between 2.2 and 8 amperes the voltage 
only dropped by 0.4 volt, showing the 
transformer to be suitable for operating 
equally satisfactory one to four valves. 

In order to test the transformer on a 
prolonged load the primary voltage was 
increased to 240, and a four-valve load 


‘on the secondary then gave 3.45 volts at 


8.45 amperes. Left on load for two 
hours. the core and winding remained per- 
fectly cold to the hand. 


The Marconiphone Transformer. 


The windings of the Marconiphone 
transformer are arranged in three sec- 
tions, the two series connected primaries 
being side by side. The overall height is 


4in., the transformer covering a base area 


of 3in. by žin. : 

Pieces of angle iron clamp the stamp- 
ings rigidly together at the base, forming 
a foot, while bolts passing through the 
stampings at the top support the terminal 
strins. Both stampings and windings are 
held tightly in position, avoiding 
mechanical buzz when the transformer is 
in circuit with the supply. 

Designed for a 220 volt 50 cycle supply. 
the transformer on test gave 4.3 volts at 
2.4 amperes on a single valve load, 4.15 
volts at 4.6 amneres on the two-valve 
load, 3.9 volts at 6.8 amperes on three- 
valve load,.and 3.7 volts at 9.2 amperes 
ou the four-valve load. It is obvious, 
therefore, that the manufacturers intend 
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two honrs no rise in temperature was 
This transformer is capable 
of heating the cathodes of four valves, 
though the’ use of regulating resistances 
is, of course, recommended. _ 


Rich and Bundy Transformer. 
The manufacturers of this transformer, 


Rich and Bundy, 13, New Road,. Ponders 


End, Middlesex, obviously had in mind 
the making of a transformer suitable for 
running only two valves, inasmuch as 
the secondary js built in two sections so 
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Paxolin card supports are provided near 
the bottom of the case so that the leads 


_ are actually brought out at a convenient 


height of about lin. from the baseboard. 

The case which is intended for screen- 
ing completely encloses the transformer, | 
and incidentally guards against- the 
danger .of shocks by protecting the high 
voltage terminals which are connected 


to the A.C. mains. It is provided. with 


`‘ 


Separate heater windings for each vaive is 
a feature of the Rich and Bundy trans- 
former. Separate windings are provided 
for the purpose of keeping the output 
voltage constant on varying load. | 


an insulating lining to prevent short-cir- 
cuiting the terminals. % 


0-0 0 


TRANSFORMER BOBBINS. 


Smooth spools for carrying transformer _ 
windings are obtainable from A. M. ` 
Young and Company, Bordesley Street, 
Birmingham, a firm specialising in the 
manufacture of bobbins for various pur- 
poses. ‘The specimens examined . were 


that rheostats should be connected in the Z 
leads to the heaters, an arrangement | 
f 


iransformer 

higher voltage output than is required by 

the valves so that regulation may be 

provided by means of series connected 
rneostats. 


The Marconiphone gives a 


which would seem to be desirable, as a 
valve functioning as a detector can be 
run with a different heater current than 
one working as an L.F. amplifier. 
Assuming the use of controlling 
rheostats the particular model examined 
is suitable for use on 200 to 240 volt 50 
cycle supply. Tested with 240 volts across 
the primary a potential of 4.1 volts was 
developed on a 10 ampere load. When 
left in circuit with a 10 ampere load for 


valve. is 


can be fed trom a 
The dimensions of 


heater 
separate secondary. 
the transformer are such, however, that 


that each 


each of the two sections are together 
capable of running two valves while still 
maintaining a good working potential. 
On a two-valve load each winding gave 
3.5 volts at 4 amperes, which is the exact 
rated requirements of the valves. 

The overall height of the transformer 
is about 54in., and it is enclosed under a 
cover 54in. by 33in. by dgin., ~The 
primary winding is carried on a Paxolin 
spool, and is covered with a 2in. Paxolin 
tube upon which are wound the two out- 
put windings. The heater windings are 
exceptionally well- insulated from the 
primary, so that the heated cathode of the 
well insulated from earth, and 
consequently many nove! circuit arrange- 
ments can be employed, both with regard 
to the position .of connecting the H.T. 
battery as well as an interstage or 
reaction coupling. The provision also of 
separate heater windings for the several 
valves of a receiver is equivalent to the 
use of separate filament heating batteries 
in the several amplifying stages, and 
here again novelty may be introduced as 
to the circuit arrangement. 

Althongh the terminals are at the top 
of the transformer, which in the, ordinary 
way would elevate the wiring of the set, 


Specimen transformer bobbin suitable 
for intervalve transformer construction. 


made from good grade black fibre, the 
end cheeks being securely held in position 


without the aid of an adhesive, a matter 
of importance when a spool is to be used 
tə carry fine wire which might readily 
corrode, Apart from their use for the 
construction of intervalve transformers 
these spools are particularly suited for 
making up small power transformers, and 
can also be supplied in quantity made in 
other insulating materials aceording to 
requirements. 
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NEWS FROM 


Long-wave Experiments in Europe. -. 


` Some lively nocturnal experiments are 
likely to take place very shortly involv-, 
ing all the European stations which work 
on wavelengths above 600 metres. ‘The 
tests, which ‘weie planned by the 
Bureap International de Radiophonie at 


its last meeting in Brussels, will repre- 


sent an attempt to formulate a scheme 
for the long wavelength stations similar 
to the famous Geneva plan for the 
medium and short wave stations. 

The experiments will be conducted 
after normal broadcasting hours, and I 
learn that they will be directed by Cap- 
tain P. P. Eckersley. ~ a 
l 0000 


Aim of the. Tests. 


The stations will begin by- simultancous 
transmissions on their ordinary wave- 


lengths, and the object of the tests will 


be to overcome mutual interference step 
hy -step by “juggling ’’ with the wave- 


lengths until order is built out of the 


present chaos. Russia will, of course, 
be included in the experiments for the 
special reason that the Russian stations 
offer the biggest problem of all., The 
number of high power stations now 
working in Russia on -wavelengths over 


1,000 metres is rather surprising. r 


> ° 00G 

The Russian Medley. f 
Nijni Novgorod works on 1,050 metres, 

West-Ustchuk on 1,010, Moscow (Pop- 
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off) on the same wavelength, and- Lenin- . 


grad on 1,100. A-new station at Moscow 
on 12 kilowatts-is to work on 1,040 
metres. The Russian authorities also 
contemplate the ‘erection of a station at 
Novo Sibersk with a power of 25 kilo- 
watts, while another station on the same 
power is-already in operation at Kams- 


chatka. Other stations are projected for 
Leningrad (10 kW.), Ekaterinoslav and 
Petrosawodsk. — 


These, however, represent only a frac- 
’ ’ y 


tion of the- number of stations Russia | 


will eventually possess if the Soviet 


authorities can carry out their present ` 


scheme of providing the country with 
50 stations within the next two years. 
oooo 

The Washington Conierence: | 

The Bureau International. will therc- 
fore have to tread pees especially in 
view of the international radio confer- 
ence to be held in Washington next, 


autumn, which may upset any plans made 
in haste. - 


A 45 


a 
= =F — = 


nh 


meen 


AMEN 
f 


r 


| 
' 
| 


f 
z 


pe EE f j 
finissem: 
ni ' 


oni 


j 
| 


By Our Special Correspondent. 


Europe’s Long Waves—Midnight 

Tests—New Regional Scheme? 

— “ Artistic Environment ’? — 
Talks Galore. 


Daventry and the Regional Scheme. 


At the moment of writing I learn that 

“ Daventry Junior’. is awaiting the de- 

livery of its generator. When this indis- 

pensable component turns up there should 

~ be little delay in beginning the experi- 
mental transmissions. 

While the station will carry out its 

tests on a power between 15 and 20 kilo- 

watts, it docs not necessarily follow that 


the power ultimately adopted by the 


regional stations will be restricted to tlrese, 
limits. | 
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ALL QUARTERS. 
A New Plan? l 


In this connection a story reaches me 
that a more ambitious scheme has recently 
been formulated providing for the erec- 
tion of several stations in Great Britain 
with a power as high as 50 kilowatts. 

` This would indicate that the B.B.C. is 
taking up the challenge thrown out by 
certain of the Continental broadcasting 
interests who have apparently given up 
thinking in terms of less than 25 kilo- 
watts. ` 

If the British regional stations each 
employed a power of 59 kilowatts they 
would,’ I gather, be limited to four in 
number, but their range would be such as 
to give every crystal user at least two 
programmes, and each station would 
transmit on two wavelengths. The pos- 
sibility of erecting a short-wave station 
for broadcasting to the Dominions is also 
being mentioned. 


0000 


2LO’s New Studio. 


We shall probably have to wait another 
week before we can appraise the quality 
of transmission from Savoy Hill’s new 
“super ’’ studio. Certain indoor tests 
have already been conducted through the ` 
control room, the results being reproduced 


READY FOR-UACCIDENTS This is not a new design of transmitting panei.: Tie 


photograph was take 


4 


for use in 


, 


~ 


at Daventry, and shows an 


interesting collection of spare valves 
emergencies. 


~Z8O 


on loud-speakers and headphones in 
different parts of the building. At the 
moment of writing experiments are being 
carried out with variations in the lighting 
scheme, as the authorities consider that 


no pains shonld be spared to secure the. 


most artistic effects possible. 
oco9 
The “ Artistic Environment.” 

So much attention is paid to microphone 
environment that one occasionally wonders 
whether the thing is overdone. The out- 
standing examples of imaginative resource 
in this direction was the Zenith studio in 
Chicago,. where the broadcast artistes 
found themselves in a kind of Persian 
warden (which included a fountain and a 
balcony) and were submitted to'an aura 
of coloured lights varying in shade accord- 
ing to the nature of the broadcast. 

If the B.B.C. resort to these subter- 
Fuges, I have no doubt that additional 
verve would be imparted to a talk on, say, 
“ Beetroot ” if the speaker were enveloped 
in a flood of fiery crimson; while a 
dvamatic and timely ending could be 
secured by the sudden substitution of 
dead black 

But the whole question is very complex. 
Environment is not everything. The best 
things are sometimes said from the soap- 
box. 

0000 
Item. 

~~ 10 p.m. Schluss der Emission.” 

No; not a description of a B.B.C. talk. 
It merely signifies closing time at Zurich. 

OR CUMS) 


The Loneliest B.B.C. Station. 


Which is the loneliest B.B.C. station? 
One or other of the relays is the first 
answer that occurs to one. Actually the 
palm goes to SXX, 

The engineers (there are cight of them) 
who watch over the ‘transmitter of 
the highest-powered and hardest-worked 
broadcasting station in the British Isles 
spend their days (and nights! in one of 
tne most isolated spots in central Eng- 
land. They werk in two daily shifts, and 
their ‘“ day ’’ extends from about 9.30 in 
the morning until 12 o’clock at nicht. 

tut they will not die of ennui in their 
spare time, for I hear that that little un- 
used studio at Daventry makes an excel- 


ent billiard room! 
ocoo 


A Genuine Idea. . 


What about a ‘running commentary ”’ 
ou a match for a hundred up in the 
Daventry studio? i 

Tho description could be given by the 
losing player, though in that case it might 
have to pass through a special filter. 

ooo0oo 


Wireless Organisations Advisory 
Committee. 

At a meeting of the Wireless Organ- 
sations Advisory Committee, held at 
Savoy Till on January 3lst, it was 
agreed that the members should prepare 
analytical reports based on the views of 
listeners regarding the composition of 
broadcast programmes. These are to be 
submitted to a special meeting of the 
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: -© FUTURE FEATURES. 
Sunday, February 13th. 
Lonpnon.—Light Orchestral Concert. 
MANCHESTER. — Masterpieces of 
Wagner. 
; Munday, February Ith. 

: Lonpon.—‘‘ Paul Jones,” a comic 
opera in three acts. 
BirMINGHAM. —- Radio 

“ Old Memories.” , 
Carpirr.—Welsh Celebration of St. 
Valentine’s Day. ji 
NEWCASTLE. — Traditional 
Song and Story. 
ABERDEEN.—Concert by the Insch 
Choral Union. 


Tuesday, February 15th. 
Lonpon.—'‘‘ The Fog,” a short play 
by Martin Hussingtree. 
Graso w.—Rutherglen Programme. 
Betrast.—“ By Virtue of a Broad- 
~ east,’’ by Frank H. Shaw. 


Wednesday, February 16th. 
Lonpon.—Programme by the Chicf 


Fantasy — 


Music, 


Engineer. 
MANCHESTER.—Popular Suites and : 
Ballets. ne 
Bevtrast.—‘‘ Saint-Saëns,” by the. : 
Station Orchestra. 
Thursday, February 17th. 
Lonpon.—B.B.C. National Con- 


cert relayed from Royal Albert : 
Hall. : 

GrLascow.—Edward German Anni- 
versary Programme. 


Friday, February 18th. 


JIRMINGCHAM.—W, W. Allen in 
character studies from the 


works of Charles Dickens. 
Bouxrnevuoutu.—‘' The Two Bobs” 
(entertainers). 


; Saturday, February 19th. 
; Loxpon.—Community Singing from 
: the Royal Albert Hall. 
Carpirr.—‘*‘ The Rest House.” a. : 
Radio Satire by Andrew Hard- ; 
dng. : 
Manxcnester.—‘* Vaudeville.” 


committee, which will take place on Mon- 


day next, February 14th. The committee 
unanimous'y agreed that the only means 
of ensuring a broadcasting service which 
was satisfactory to all listeners was that 
provided by an alternative programme 
scheme. 

Capt. Eckersley attended and gave 
technical evidence upon the progress of 
the B.B.C.’s future plans with regard to 
alternative programmes. Further discus- 
siom on alternative programmes was de- 
ferred until next Monday’s meeting, when 
meinbers of the committee will have had 
time to consider the evidence heard. 

The committee intend to meet on the 
last Monday in every month. 


ooo 


The Weekly Average. 


There is generally a savage satisfaction 
to be gained from digging out ‘‘ averages ” 
which go to show that things are not what 
they seem. 


.FEBRU? ARY oth, 1927. 


An interesting list has been prepared 
at Savoy Hill showing the average num- 


ber of hours worked weekly by the 
twenty-one stations’ in this country. 
Daventry surpasses all others with a 


‘weekly average of 81 hours, while London, 
with 653 hours, is closely followed by 
Cardiff, with 622 hours. Strangely 
enough, Nottingham comes next with 61 
hours, and another relay, Plymouth, is 
only half an hour behind. OOS 

Of the main stations, Birmingham comes 
last with a weekly average of 54 hours 
41 minutes, though tha lowest of the 
bunch; t.e., 51 hours 10 minutes, is Edin- 
burgh’s. But “ Auld Reekie’’ believes in 
quality, not quantity. 


ooco 


Problem. 

Why are those who are dissatisfied with -~ 
the B.B.C. prograinmes the quickest to 
complain when transmission is poor?. 


oo0oo0o0o 


Talks Galore. 

ln a week or two Paris will have the 
first’ ‘‘ wireless university ° in Europe. 
The idea has already materialised in - 
America, but one doubts whether France 
has not pone ‘‘one better.” For l’Uni- 
versité et Education Nationale, as it is 
to be culled, has secured the active co- 
operation of the Paris Chamber of Com- 
merce, the School of Anthropology, the 
Maritime and Colonial League, the Cen- 
tral Union of Decorative Arts, and other’ 
commercial and educational associations. 

The headquarters of the new venture 
will be the Eiffel Tower station. © The 
lessons will begin each evening at 6 
o’clock, and at each session ten specialists 
will lecture on subjects of general in- 
terest in accordance with a carefully’ pre- 
pared curriculum. 


ocoo 


Broadcasting England v. Ireland Rugger. 

A running commentary on the England 

v. Ireland Rugby match at Twickenham 

` on February 12th will be broadcast from 
2LO and 5XX. 


Mr. Lloyd George to Broadcast. _ 

Mr. Lloyd George’s speech at the 
_dinner of the Women’s Advertising Club ` 
of London, to be held at the Piceadilly 
Hotel on february 14th, will be relayed 
to 2LO and 5XX. 


ooo°o 


School Broadcast To-night. l 
Part of the choir of Mansfield Road 
L.C.C. Boys School, N.W., are to broad- 
cast several songs this evening (Wednes- 
day}. } 


Comic Opera. | 
‘* Paul Jones,” a coinic opera in. three 
acts, will be broadcast on February 14th 
from 2LO and other stations. The author 
is H. B. Farnie, and the composer, Robert 
Planquette, also composed such well- 
known operas as “ Les Cloches de Corne- 
~ ville, ‘Rip Van Winkle,” ‘ Nell 
' Gwynne,” and ‘‘ The Old Guard.” -> 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, “Tke Wiselces World,” Lerset House, Tudor <treet, F.C.4, and mrst te accompanied by the wriler’s name and address. 


ARRANGEMENT “OF -PROGRAMMES. 


Sir,=I heartily agree with your programme suggestion. I 
feel sure th:t a continvous programme for each section of 


listeners as you suggest would meet with the approval of wll 


wireless listeners. Also, I think that the evening programme 
would be much more enjoyed if it was continuous from, say, 
8 p.m. to 10 p.m:, instead. of breaking it into pieces as at 
A present. - : . . 
Many listeners have expressed their opinions to me that the 
best times were when the first news bulletin was broadcast 
at 7 p.m. and the second at 10 p.m. I have previously written 
to the B.B.C. concerning this, and they replied that the 
present times were arrived at only after very careful considera- 
tion, and they thought that the new times did meet with the 
approval of the majority of listeners. 
what readers of The. Wireless World think. I myself would 
much prefer last year’s programme times and arrangements, 
_ bat I am oniy one amongst so many. : 
London, B.14. A. T. REYNOLDS. 
- January. 27, 1927. l 


amenant ee 


Sir, —I have for some time studied the programme of the 
B.B.C. by the aid of the old schoolday method of pencilling 
against each item heard the letters VG, G, F, B, these in- 
‘Jicating the varied degrees of satisfaction derived. Latterly 
I have added a more recent three-letter abbreviation, as the 
plain “B” hardly meets some exceptional cases., This, I 

` find, gives me a clear-and general view of my own ideas of 


the fare that is meted out, and also affords some degree of 


pleasure. | i eg ; 

Those possessed of multi-valve sets are fortunately able to 
vary their programmes at will by switching over to another 
station or the Continent; the latter will always afford an 
abundance of musical items, from heavy opera to jazz. 

There are, however, the thousands of listeners with crystal 
sets who are bound to their local sfation, and these deserve 
consideration. They comprise every class of the community-— 
the hard-working toilers of the land, many situated in the 


remote countryside; the factory: workers in their prim homes. 


-n congested centres; the workers in shops and behind counters ; 
clerks, office workers; and last, but not least, the business 
man. What do all these multitudes want? They want to get 
away from work, worry, care, apd everything else that damps 

their spirits and fags their brain, and lose thought of business 
worries and cares in light pleasure; be that the theatre, the 
music hall, the pictures or wireless. 
most popular seeing it is at their own fireside. 
I would not say the B.B.C. programmes are, in the main, 
ay croun rather say they are too good, They\ break in 
suddenly 
protoids, culture, and good advice; all good in its way and in 
the proper place, bat that place is not the evening programme. 
And, if we must have talks, let them be at least by chosen 
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So I would like to hear 


The latter could be the — 


on our musical items with. talks brim-full of brain 


speakers who can articulate clearly and correctly—a virtue no 
universal with broadcast speakers. Some talks are made. 
enjoyable by the speaker, and we may miss much good to mind. 
body, or soul, by having to switch off unintelligible talk. 
Here is a digression. Concerning our spiritual fathers who 
are wont to address us on Sunday evenings, much could be 
said. Sufficient is this. There is a want of shorty clear. 
simple, concise addresses as man to, man without the chanted - 
drawl; there are some of our intoning clergy who can no more 
get. away from that doleful drawl than our girls can get away 
from the Charleston. | 
Now, any simple idiot can find fault—that doesn’t require 
brain effort; but while it is: impossible to please everyone, 
there is a means of knowing what is wanted generally. <A 
doctor may be confronted with a difficult case, but by feeling | 
the patient’s pulse some indication is given of a line of treat- 
ment which may possibly lead to success. Let the B.B.C. 
take a post-card census from listeners, giving three heads—- 
music, talks, news, and under these heads itemise the classes, 
grades or types of each and let the listeners voting place 
these in numbered position as they appeal to each individual. 
This would be feeling the listeners’ mental pulse. E 
The B.B.C. as a wireless physician may be good, the B.B.C. 
as amvsement caterers would be better. f 
Aberdeen | ~H. McKENZIE. 
January 28th, 1927. 


i 


MODERN AMPLIFIER PERFORMANCE.. 


Sir,—-I was very glad to see Mr. Kingsbury’s letter in your 
current issue, as it should be apparent to anyone conversant 
with the technicalities of. alternating current circuits that the - 
valve makers in developing power valves of low differential ` 
resistance (impedance) are working on entirely wrong lines. 

The function of the so-called power valve is to reproduce in 


_the anode circuit a fluctuating current of the same wave form 


as the fluctuating grid E.M.F. This can only be obtained 
when the time constant, L/R, of the anode circuit is small, or 
in other words the reactive E.M.F. in the loud-speaker must 
be swamped by making the resistance of the circuit many times 
the reactive impecance of the Jond-speaker. | 

Mr. Keiller kindly tells us that the reactive impedance of 
a 2,000-ohm Primax lonud-speaker is about 20,000 at 800 
periods. This is anything but small, and if anything like true 
tone -is to be obtained at higher periodicities a valve with a 
differcntial resistance of several times 20,000 is indicated as 
desirable. ' ot 

In short, the differential resistance of the power valve should 
always be as high as -one can afford, bearing in mind that a 
high resistance brings in its train a high cost for H.T. battery. 

So much for theory.. In practice I have found that using 
a' 2,000-ohm: Trimax loud-speaker, changing from a valve o 


` 
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52,000 ohms to one of 15,000 ohms, has resulted in a decidedly 
perceptible loss of tone on the two upper octaves of the piano, 
no change being perceptible on Big Ben, which is, of course, a 
very low note. 


There is one more aspect of the case which, however, should. 


be mentioned. When a loud-speaker is fed through a consider- 
able length of flex the capacity of tha leads shunts some portion 
of the current from the loud-speaker on the higher frequencies. 
The remedy would be to use a loud-speaker wound to a lower 
resistance and consequently having a lower reactive impedance 
and employing a power valve of proportionally lower differential 
resistance. 

Of course, in practice an imperfection in one part of a system 
may be partially compensated by an imperfection in another 
part, but if -progress is to be made the only sound way to go 
to work is to try to get as near perfection as one’s pocket can 
afford im every part of the whole system. 

Westminster, S.W.1 LANCELOT W. WILD. 

January 26th, 1927. i 


Sir, —I have observed in your issue of January 26th the 
letters of Messrs. C. M. Keiller and D. Kingsbury on the 
above subject. 

First, in connection with the letter from Mr. Keiller. ‘This 
gentleman has been led astray, I think, by imagining that the 
impedance of a loud-speaker is of the natvre of a simule 
inductance. This is by no means correct, as the electrical 
equivalont of a Joud-speaker is an extremely complicaced cir- 
cuit, depending not only on the inductance of the windings. 
but on the design of the*magunetic circuit, the self-capacity, 
and the reaction of the diaphragm. The net result, as regards 
the Kone loud-speaker, is to give an impedance varying from 
about 3,000 to about 8,000 ohms over its working range of 
frequencies. It is definitely recommended hy the Standard 
Telephones and Cables Co., who are the patentees of this type 
of speaker and have stndied it extensively, that the valve or 
valves used with it should have a total anode A.C. resistance 
of the order of 35,000 ohms. 

After considerable investigation on various lond-speakers to 
be used ‘with our own LL525 valve (which has an‘anode A.C. 
resistance of the order of 3,000 ohms), we found quite definitely 
that even with our own horn loud-speaker better overall 
results were obtained by having a winding of lower impedance 
than the ** 2,000-ohm ° winding previously used, and we have 
accordiugly reduced this to approximately the same impedance 
as that of the Kone. From the point of view of complete 
absence of frequency effects, it is doubtless best to use the 
lowest valve resistance and the highest loud-speaker resistance 
possible. But in view of the fact that the loud-speaker is a 
power-operated device, this would result in serions loss of 
strength, and we have adopted our new winding as being the 
best comproniise. 

With regard to the letter of Mr. Kingsbury, I am afraid 
I cannot accept his blunt statement that “one of the require- 
ments of this type of loud-speaker, in order that it may pro- 
duce constant sound output at varving freqnencies, is constant 
driving force, t.e., current.” It is an unfortunate fact that 
uo existing loud-sneaker acts as a power absorber, or rather 
transformer, of constant impedance and characteristics over the 
whole of its range. At the lower frequencies, where the im- 


pedance of the speaker tends to become smaller, an increase of - 


current is advantageous, since, owing to the difficulty of 
imparting motion to air at low frequencies, lond-speaker 
cficiency is almost always smaller. It is much more accurate 
to state that the toud-speaker should have diminishing current 
at higher frequencies in order to obtain some approach to 
constant power output. As a general rule, it will be found 
most satisfactory in practice to keep the anode A.C. resistance 
of the amplifier last stage quite low, unless a transformer is 
used. P. K. TURNER. 
Blackheath, January 26th, 1927. 


Sir, —I have read with interest the two letters in the corre 
spondence columns of the January 26th issue of The Wireless 
World under the heading of ‘‘ Modern Amplifier Performance,” 
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and would like to make a few remarks upon some of the points 


-coutained m them. 


With regard to Mr. Keiller’s letter, I am afraid this centle- 
man is confusing D.C. resistance with A.C. impedance.. This 
mistake is probably due to the fact that most manufacturers 


only tell us the D.C. resistance of their loud-speakers, which . 


tells us nothing at all about their abilities to reproduce various 
frequencies. It merely enables us to calculate the voltage drop’ 
across the instrument when inserted in the plate circuit of a 
valve. It is a great pity that loud-speaker characteristics are 
not more casily available, although if they were some firms 
would probably fiud their sales suffer a severe decrease. 
Mr. Keiller is probably quite right in saying that the loud- 
speakers he mentions have an impedance of about 3,000 ohms 
at 100 cycles. What he does not realise, however, is that an 
instrument having a D.C. resistance of 750 ohms, such as he 
mentions, may also have an impedance of 5,000 ohms at 100 
cycles. The D.C. resistance has little bearing on the question 
of uniform, reproduction at various frequencies. ae 
The object of making instruments of 750 ohms resistance is 
to prevent a large voltage drop occurring across them when 
used with low-impedance valves, which pass about 15 to 20 
mifliamps, but at the same time the A.C. impedance is high 
compared with that of the valve. Thus, although the D.C. 
resistance of such loud-speakers is fairly low, the impedances 
are still sufficiently high to- reproduce the low notes without 
very much Joss in amplification when used with low-impedance 
valves. By low loss in amplification I mean with a maximum 
decrease of 30 to 40 per cent. at 50 cycles, which decrease ‘is 
not very noticeable by the average human ear at 50 cycles. — 
Mr. Symes’ suggestions of a ‘‘ swamp” resistance are cer- 
tainly interesting. I do not know sufficient about the charac- 
teristics of the type of. loud-speaker he mentions to give an 
opinion as to whether this arrangement would be suitable, but 
if such instruments do require a constant current feed, I pre- 
sume a “swamp ” resistance means putting a resistance in series 
with the loud-speaker of such value that the variations in loud- 
speaker impedance at various frequencies create hardly any 
diference in the total impedance of the output circuit of ‘the 
amplifier. 
Assuming that this is done, it seems to me that we have an 
alternator feeding a load of much lower impedance than itself, 


if we regard the loud-speaker as the load and the valve and 
“swamp” resistance together as comprising the alternator, - 


Under such conditions voltage regulation will surely be verv 
bad—that. is, on loud notes, when the loud-speaker should be 
receiving greater current, a greater voltage drop will occur in 
the ‘‘ alternator.” 


l am no authority on this point, but I will bear out my 


remarks by referring to a paper “KDKA ” read before the 


American I.R.E by Messrs. Little and Davis, of the Westing- 
house Electric and Manufacturing Co., in September, 1925, in 
New York. In describing the transmitting plant of this station 
the authors emphasise the importance of keeping the modulator 
impedance low compared with that of the oscillators, in order 
to keep distortion down to the minimum. ‘They found that the 
distortion was roughly comparable to the voltage regulation on 
the generator (modulator), and by using aa impedance of 400 
ohms in the modulator and 3,000 ohms in the oscillator the 
distortion was brought down to 5 per cent. This case is exactly 
similar to a valve feeding a loud-speaker, and it therefore would 
seem that the loud-speaker impedance must be high compared 
with the valve impedance. I hope that we shall have some 
other opinions on the matter. It would seem that a low- 
impedance valve is necessary to bring out the bass notes, because 
when using an ordinary cone type of loud-speaker, which, 
although differing considerably from the free edge moving coil 
type in details, is somewhat similar in action, the bass notes are 
reduced very markedly when a Jow-impedance valve is replaced 
by ono of medium impedance.” 

. As regards economy, power oui put efficiency cannot be stadied 
very much when first-class reproduction is sought. Also, a grid 
swing of up to 20 volts is required on the last grid to obtain 
comfortable strength in a medium-sized room when using a cone 
speaker, and an LL.525. valve with 150 volts will handle this, 
whereas an L.525 will not on the same anode voltage. 

BERNARD J. AXTEN (G2VJ). 
Wembley. 
January 29th, 1927. - 
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Mains Supply for Valve Circuits. 
(No. 261,110.) 
Application date: August 15th, 1025. 


= G. M. Wright describes in the above 
British patent a very interesting valve 
circuit deriving its power from electric 
light mains. - The supply is so connected 
to the valve that any variation in supply 
due, perhaps, to insufficient smoothing 
_ causes a variation in grid potential which 
is counterbalanced: by an equal and 
opposite potential variation in the anode 
circuit. The invention can be applied 
equally well to any type of: intervalve 
coupling, but that shown in the illustra- 
tion shows a transformer-coupled ampli- 
fier. Here the anode circuit of the valve 
V contains the primary winding P of the 
transformer PS. The high-tension supply 
derived from the mains either smoothed 
direct current or smoothed and rectified 
alternating current is shown at XY. This 


supply is shunted by a composite resist- 


ance ABC. The input circuit of the 
valve is not connected in the usual 
manier between the grid and filamert, 
but between the grid and the negative 
high-tension terminal, i.e., the end A of 
the resistance ABC, the filament connec- 
tion being taken to a tapping point B 
on the resistance. Should now there be 
any variation in the high-tension supply 
. Voltage it will cause a drop of potential 
along the resistance ABC. Since the grid 
circuit contains a portion of the resist- 
ance AB a certain voltage will be intro- 
duced: into the grid circuis. This voltage 
will in turn be introduced into the anode 
circuit, but will be increased in magni- 
tude owing to the amplification -factor of 
the valve. However, a larger: portion of 
the resistance BC is in the anode circuit, 


and accordingly a greater voltage will be - 


Circuit for eliminating hum in receivers 
supplied from mains. (No. 261,110.) 


introduced into the anode circuit owing 
to the fall of potential along the portion 
AB. The voltage introduced into. the 
anode cireuit’ from the grid circuit will 

In opposite phase relation to that intro- 
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duced across the resistance BC, and if 
these two voltages are made equal their 
effect will be cancelled out. It will be 
readily seen that this condition is ful- 
filled when the larger portion of t^e 
resistance, i.e., BC, is equal to the smaller 


portion AB multiplied by the amplifica- 
tion factor of the valve. 


The specifica- 
tions. show how the resistance should be 
connected and proportioned for various 
other forms of intervalve coupling. — 


o000 


Reed Mounting. 
(No. 261,506.) 
Application date: September 19th, 1925. 


A mounting for a reed-driven type of 
loud-speaker or telephone receiver js 


described by S. G. Brown in the above — 


Loud-speaker movement with adjustable 
reed. (No. 261,506.) - 


British patent. The invention will be 
clearly understood by reference to the 
accompanying illustration, in which it 
will be seen that the loud-speaker move- 
ment comprises a V shaped magnet M 
with laminated pole pieces P, which are 
screwed to the ends of the magnet in 


the normal manner, the two pole pieces ° 


carrying windings W, a small gap, of 
existing between them. The 
limbs of the V-shaped magnet support 


the two ends A and B of a T-shaped mem- ` 
ber T, the reed being fixed to the.middle 


of the horizontal T-shaped member by a 


_ screw S. The other portion of the T- 


shaped member is provided with a hole H 
for adjusting purposes. A screw pro- 
vided with a flanged portion bearing 
upon the surface of the T member works 
through the hole H, and, in addition, 


works against the pressure of a helical | 


spring. Thus, as the screw portion is 
rotated it will work baekwards and for- 


wards through the hole H, the flanged - 


portion thereby causing the T-shaped 


_ member to move slightly in the vertical 


30 


iC 


(ll 


plane, thereby imparting a similap motion 
to the reed. In this manner the dis- 
tance of the reed from the -polo - pieces 
can be easily varied. l 

o000 | 


Wavemeter Circuit. / 
(No. 261,905.) 
Application date: November 13th, 1925. 


. It is essential that the constants of a 
wavemeter should not change in use. 
Some slight difficulty has been experi 
enced with valve wavemeters owing to 
the necessity of substituting a new valve 
when the original one with which the 
instrument was calibrated burns out. 
Varying inter-electrode capacities of the 
valves, for example, would seriously alter 
the maximum and minimum wavelength 
to which the wavemeter will tune, 
thereby introducing inaccuracies over the 
whole of the range. Lt.-Col. K. E. Edge- 
worth, D.S.O., M.C., describes in the 
above British patent a circuit-which over- 
comes this difficulty. Here it will be seen 
that a valve V is provided with a re- 
action coil L, and a high-tension battery 
B,. This is ccupled in the normal manner 
to a grid circuit inductance L,, tuned 
by a variable condenser C,. One end 
A of the inductance L, is connected to 
the filament F of the valve, while in- 
stead of -connecting the free end D 
directly to the grid of the valve the 
actual grid connection is taken to a tap- 
ping point X along the inductance L,, 
so that only a portion of the turns ^f 
the inductance are actually in the grid 
circuit. Obviously, then, the valve 
capacity is oniy in shunt with a few of 
the turns instead of all the turns, as 


Wavemeter circuit. (No. 261,905.) 


would be the case with the normal 
arrangement, This means that any slight 
variation in valve capacity will not 
materially alter the wavelength of the 


-circuit L, C,, since the capacity variation 


is only in shunt with a few of the turns. 
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-“ The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department.” 


Advantages of Loose Coupling. 

I am contemplating the construction of 
the “* Wide Range Broadcast Re- 
ceiver” described in Tur WIRELESS 
WORLD of January 19th and 26th, 
but as I live fairly close to Daventry 
[ should appreciate details of the 
alterations necessary in order to loose- 
couple the aerial on the long waves. 
! have been told that loose coupling 
the aerial will increase the wavelength 
range of a set. Would you kindly 
cxplain this and also any other 
advantages of loose coupling ? 

A. N. P 
The alteration required for loose 
coupling on the long waves is very slight, 
and the complete circuit is given below. 
Here L, and L, are the grid and aerial 
coils as described, L, and L, are the long- 
wave coils, and L, the rejector coil. 

The coils É; and L, may be of the 

ordinary plug-in type such as Lewcos, 

L, being a No. 50 coil and L, a No. 250 

coil, and the connections to an ordinary 

double-pole change-over switch: -as given. 

A Lissen push-pull reversing switch “could 

he used on the receiver instead of the 

one described. 
When using a loose-coupled aerial on 
the long waves, besides increased selec- 
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stamped addressed envelope for postal reply. 


tivity, there is the added advantage of 
increase of tuning range, since practically 


the only tuning capacity is provided by. 


the main variable condenser. The ratio 
of maximum to minimum capacity across 
the grid coil (L,+L,) is thus very much 
larger than when the aerial is connected 
as well, 

To make this clearer, suppose we take 
an example. Suppose the aerial capacity 
is 0.0005 mfd., the maximum capacity 
of the variable condenser is 0.0005 mfd., 
and its minimum capacity (including all 
stray wiring capacities) is 0.0001 mfd. 

The minimum capacity with the aerial 
connected is thus (0.0001+0.0003) mfd. 
or 0.0004 mfd., while the maximum is 
(0.0005+0.0003) mfd. or 0.0008 mfd., 
1.€., a 2 to 1 ratio. 

If the aerial is loose-coupled correctly 
(t.e., by a fairly small coil of fine wire 
as described for L, in the “ Wide Renge 
Receiver ’’) we can assume practically no 
added capacity due to the aerial, and 
therefore the tuning capacity rango is 


from 0.0001 mfd. to 0.0005 mtd., 055 A 
5 to 1 ratio. 
= It is probably well known that the 


equation connecting wavelength with in- 
ductance and capacity for a tuning circuit 


is wavelength A=1885 LG where L is 


= = ih dill 
R; lllo Si Y sn Z 
O a {il HI 
5 LS 
= 


The Wide Range Broadcast Receiver adapted for loose-coupled aerial on both long and short 


Waves. 


A reaction condenser (not shown) should be connected between the plate of the 


second vaive and the grid of the first valve. 3 


Each separate question must be accompanied by a 


inductance m microhenries and C is 
capacity in microfarads. 

For a given coil, therefore, the wave- 
length depends on the square root of the 


capacity, so that the wavelength range 


depends on the square root of the 
capacity range. 
In the two cases under consideration, 


therefore, the wavelength range with the 


aerial connected is V2: 1, i.e., about 1.4 
to 1, while with the aerial loose- coupled 


the range is V5: 1, i.c., about 2.3 to 1. 

Another decided advantage of the 
loose-coupled aerial arrangement is that 
in order to reach the same actual maxi- 
mum wavelength, a larger grid eoil_ is 
necessary, due to the reduction in total 
tuning capacity with removal of the aerial 
from ‘the grid circuit, 

Using an anode bend detector or an 
H.E. valve, which are both voltage- 
operated arrangements, the use of com- 
paratively large tuning coils for the pro- 
duction of large voltages is desirable. - 

The selectivity of a loose-coupled 
arrangement is considerably better than 
that of a-direct-çoupled aerial, since the 
resistance of the tuning circuit is largely 
reduced by removal of the aerial. 
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Two Transformers versus Transformer 
and Choke. 
I should like to know if it is possible to | 
use two good transformers such as 
the Ferranti A.F.3 in place of the 
transformer and choke used in the 
“Wide Range Broadcast Receiver” 
recenlly described? L. McK.’ 

It is certainly possible to use two 
transformers as suggested provided that 
the last valve is of the super power type. 
The L.F. amplification using _ the 
arrangements described in the article is 
already enormous, and, of course, would 
be still greater when using two trans- 
formers. If you do not wish to be 
continually overloading the last valve, 
therefore, it will be necessary to increase 
the grid bias, and therefore the H.T. 
supply to this valve, and probably the 
best thing to do is to use a valve of very 
low amplification, and A.C. resistance 
such as the L.S.5A, which will safely 
stand large plate voltages of the order of 
200 up to 400, and to use grid bias values 
accordingly. 

It will almost certainly be necessary to 
use at least 200 volts on the plate of the 
last valve, since the L.F. amplification 
should be increased by nearly 200 per 
cent. by the use of an extra transformer. l 
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put out from the transmitting stations. To increase the 
popularity of broadcasting it is imperative that the public 
should be given the opportunity of hearing the best in 
reproduction in order that they may have a -standard 
against which they can.compare their private installa- 
tions. The public must be educated to understand that 
great advances in ‘receiving appar- 
atus have been made during the 


A CAMPAIGN FOR QUALITY. 

RITING on the subject of quality in 
broadcast reception in our issue of Decem- 
ber 8th last year, we expressed the view 
that the broadcasting authorities have a 
wonderful oppor- 
tunity for assisting 
in educating the 
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past two years, and they should 


public up to a proper standard in Ean y oF not be content to continue listening 
broadcast ,teception. We recom- ee en Oe a with a receiver of obsolete design 
mended that instéad of, or supple- A Toca Rovxp Savor Hint, Pant or unsuitably operated, when,’ in 
mentary to, the present B.B.C. a ee re ne 199 all probability, that receiver can be 
concerts, concert halls all over the Ry eee oe eR brought up to modern standards 
country might be thrown open to SPECIAL DEMONSTRATION Recetven ... 189 of perfection with comparatively 
the public as frequently as possible By F. H. Haynes. little additional expense. We be- 
and the programmes of the local Practical Hints anv Tirs ... 195 f lieve that it would be well worth 
station reproduced with suitable Current Topics 197 `$ while for the radio manufacturers 


apparatus and loud-speakers. 


MEASUREMENTS ON RaDIO ENA 


to undertake to inspect the demon- 


Similarly, we expressed the AMPLIFIERS. HMI 199 stration sets in use by wireless re- 
opinion that the radio manufac- By R. L. Smith-Rose and H. tailers all over the country and to 
turers collectively, through their A. Thomas. give help and advice so that these 
Association, should also onder New APPARATUS 203 demonstration sets shall give the 
the advisability of undertaking Brora s. NavtrImS i 205 public a correct impression of the 
demonstrations in the interests of AAE NOTES AND I 206 capabilities of broadcast reception 
| ee industry. O PREC cs 207 to-day instead of, as we fear is 
t would probably not be an ree the case in the majority of in- 
ee EITERS TO THE EDITOR 209 ; : . 
ggeration to compare the stances, creating an impression on 
present position in broadcasting NEWA CPRO SEES EDDA ala the public calculated to turn them 
reception to the state of affairs: $ Recent INVENTIONS 215 away from wireless rather than 
which would exist if, with motor READERS’ PROBLEMS 214 $ - encourage them to accept it in their 


cars of the present standard of 
perfection, the roads over which 


they had to travel in’ this country were in such a con- 
dition that a large percentage of them were almost im- 
passable except with the greatest discomfort to the 
In broadcasting we have reached a stage where 
the transmissions are approaching perfection, but we be- 
lieve that only comparatively few of those who listen to 
the programmes have the advantage of apparatus so de- 
signed and operated that it does ‘full justice to what is 


traveller. 
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homes. We would urge the British 
Broadcasting Corporation to look 


upon this question as one of paramount importance, re- 
quiring their close and immediate consideration. 

We believe that the proper course to adopt would be 
for the B.B.C. to call a Joint Committee of their engi- 
neers, and representatives of the Radio Industry and 
‘the technical wireless Press. 
a joint effort would*have far-reaching effects, and would 
have the support of the whole wireless Press. 


We feel confident that such 
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A TOUR ROUND SAVOY HILL. 


Part H —Application of Acoustic Prnciples in the Development of Broadcastirig 
Studios. — 


By A. G. 


N the first article, which dealt with the theory of sound 
‘In relation to broadcasting studios, it was demon- 
strated that it is desirable from the points of view 

of the listener (the most. important), the artist, and the 
microphone, to introduce echo effects into studio trans- 
mission. The trend of progress in studio design is best 
illustrated in a description of the various studios that 
have been built for broadcasting purposes at Savoy Hill. 
The general development of the ideas involved has taken 
place i in conjunction with work on a large number of out- 
side halls which have been used from time to time for 
broadcast concerts. At the same. time the converse 
problem of- reducing the echo effect of halls too echoey 
for broadcasting, or of remedying halls with bad charac- 
teristics has been studied, but the discussion of these 
latter results is rather outside the scope of these articles. 

The chief point in the development of studio technique 
is that it is desirable to transmit all kinds of programme 
material with the acoustic environment that is most suit- 
able to it. For instance, chamber music should sound 
as if it were taking place in a reom or small hall, and 
symphony orchestral music as if in a large hall. ` 

There are three methods of nane these 
cffects :— 

(1) By the use of variable draping in the adia itself. 

(2) By creating an echo with sounds coming direct from 
the source (the orchestra, ete.). 

(3) By the use of artificial echo. 
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The oid studio at Savoy Hill (now No. 3) opened in April, 1923. 


D. WEST, M.A., B.Sc. | 


The walis and ceiling are covered 
with six layers of Hessian cloth to exclude extcrnal scunds. 


These methods. will be considered in turn in relation 
to the studios in which they have been used. 


The Original Studio. 


The first studio to be built at Savoy Hill was opened 
in April, 1923—a memorable occasion. This particular 
studio, now called No. 3, is still in frequent use, in 
practically. the same condition as when it was first put, 
into conimission nearly four years ago. In size, 37ft. x 

i8ft. x 1ft. high. it has its walls and ceiling covered 
with six layers of Hessian cloth, air spaced, and stretched 
on battens. The studio itself is consequently very sound- 
proof, for it was built ‘originally with this purpose that 
no sounds from outside should enter it, and very little 
sound pass out from inside. Jt is very useful for daytime 
transmissions, but jts acoustic properties are far from 
ae tory. ‘The thoroughness of the draping gives a 

ery large absorption, especially of the higher frequencies, 
re E in an average period of reverberation less than a 
quarter ‘of a second. Consequently, the visitor to the studio 
experiences on entering it a feeling of deadness and close- 
ness which is very unnatural, and which has a depressing 
effect on artists. But this studio cannot be blamed for 
this reason, because it proved to be extremely useful, on 
account of the absence of marked standing-wave effect, 
for the development of a high-quality type of microphone 


which has been in constant use, and still is used in 
B.B.C. stations. ‘The magnetophone as developed by 
Capt. Round went through 
practically all its experi- 

mental. stages in this studio. 

Furthermore, for many 


months it remained the one 
and only studio in existence 
in London, and provided the 
majority of transmissions 
from that station. When it 
is dismantled it will not he 
without some feeling of re- 
gret on the part of those 
associated with the B.B.C. 
since its beginning. 

The need for further 
studio facilities necessitate! 
taking over a large room on 
the first floor in the same 
building (the west side of the 
block). This became what is 
now known as Studio No. 1. 
Its dimensions are 44ft. x 
26ft. x 18ft. high, and it had 
originally on its walls a layer 
of Hessian cloth covered by 
a layer of decorative drap- 
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dition was about 0.7 second, 
and the under cloth was later 
removed, giving a period of 


about o.ọ second. Finally, 
the decorative draping 


on the walls was mounted on 
rollers, so that any amount 
of it could be drawn aside. 
exposing the bare wall. With 
the walls fully bared, the 
period is increased to about 
1.3 seconds, though it is sel- 
dom used in that condition 
for reasons to be explained. 
This studio has generally 
been considered one of the 
best studios that the B.B.C. - 
has built. It is capable of 
accommodating orchestras of © 
all sizes, and is suitable for 
most types of performance. 
Acoustically, it is satisfac- 
tory, because of the very 
solid walls with which it is 
built, this solidity appearing 
to be essential, whatever the 
type of draping is that is 
placed on it. In spite of its 
size, this studio, as all 
normal-sized studios must 
do, suffers.from what can be 
described as the ‘‘ room effect,” which is accentuated 
very considerably when the walls are bared. The 
effect is due to successive reflections from opposite 
walls, which tend to give a definite frequency value 
or combination of values to the room. The effect for 
the case where source and ear até on the line mid- 
way between two walls is shown in‘ Fig. 7, with- the 
condition that the walls are solid. The successive reflected] 
impulses tend to follow each other after equal intervals 
of time. If the walls are lightly built, and are capable of 
acting like a diaphragm, it follows that under the action ot 
sound waves they will do so, and will vibrate at théir own 
frequency and thus tend to reinforce some reflections and 
reduce others. The effect will then be as shown in F ig. 8, 
and will be heard as a rattle between the two walls. If the 


walls are extremely light and respond markedly to certain 


ORIGINAL 
IMPULSE 


SOUNO INTENSITY AT EAF 


Ot 
IN SECONDS 


TIME 


Fig. 7.—Sequence of echoes between two parallel solid walls known 
as the single frequency effect. 
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Studio No. 1, in which the draping can be drawn aside to expose the wali and vary the echo effect. 
This studio is suitable for orchestras of all sizes. 


definite frequencies, the result will be to give an accentu- 
ation of these frequencics to any sounds produced and 
heard between the walls. In the case of a room which 
can be considered as being enclosed by three pairs of 
walls, the various reflections following a given sound 


impulse may take the forni of several simultaneous regu- 


lar sequences, each with its own period, and producing 
in aggregate, the- room effect. : This effect, which may 
take the form of a ‘‘-boom tone °’ or a ‘‘ chink,” depend- 
ing respectively ‘on a low- or high-frequency character- 
istic for the room, is easily recognisable by the ear, and 
is more accentuated for the mictophone. If by any 
chance such a room effect has a period corresponding to a 
peak frequency in the microphone the effect is disastrous. 
Some of these difficulties were experienced: in preparing 
the studios that were: -incorporated-in the new building 
at the corner of the Savoy Hill block, opposite the 
Savoy Chapel. This corner was entirely” rebuilt in 


1925, arid’ incorporated three new : studios—two of 


these being small ones, and the third of medium size. 
The type of constriction adopted in this building was 
very’ much lighter than’ that in the original building. 
Some of the interior walls were lightly built and 
resulted in the reduction of booni tones and rattle effects 


which were very difficult to remove from the transmission 


from those studios. No. 4 studio, which has dimensions 
44ft. x 2rft. x 11ft. high, was the first to be built with 
variable drapings on the walls and on the ceiling. This 
draping is mounted on runners, and can be rapidly drawn 
aside if ‘it is desired to vary.the effect between consecutive 
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programmes or between the items of a programme. Such 
an arrangement proved useful at: first for suiting the 
acoustic effect to the type of transmission, but in prac- 
tice this particular studio, which is called No. 4, has been 
found to be of a useful size for programme items under 
the heading of Variety, and as these items are all of a 
similar nature it is not usually found necessary to make 
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Fig. 8.—Sequence of echos between lightly built walls known as 
the rattle effect. 

much alteration in the draping. Of the small studios, 
one (No. 5) has been in use continuously for the reading 
of News Bulletins and for Talks. It is permanently 
draped with a fairly thick casement cloth in accordance 
with the principle that very little echo is required for 
broadcasts of this nature. Actually, in practice this room 
exhibited a very strong boom effect, due to the lightness 
of construction of one of its walls. ‘To reduce the re- 
action of this wall to the boom tones in speech, the whole 
of it has been covered with a layer of hair felt about 1in. 
in thickness, underneath the decorative draping, and this 
has had the result of reducing very considerably the 
defect in question. 

The last studio to be opened in this building was one 
designed mainly for dramatic purposes. It consists 
primarily of three sections, each the size of a medium- 
sized room, next door to cach other, with communicating 
doors. The central section has been designed primarily 
for speech purposes for the production of plays. 
The second section, in which the acoustic effect can be 
varied by means of variable draping from a dead effect 
to a fairly echocy effect, 1s used for the production of 
noises incidental to the plays. A third section, 
opening out from the speech studio, is employed 
for the addition of echo effect on the speech itself 
The electrical arrangements and the means for giving 
this variation effect will be described later, but it 
is important to note that with this combination of three 
` sections it is possible, by means of the methods of control 
adopted, to give any variation of effect to the production 
of the speech and of the incidental noises independently. 
The arrangement, which is controllable in a simple 
manner, proves to be a very effective scheme for the pro- 
duction of broadcasting plays. 

All the studios that have so far been described have 
been constructed with decoration schemes in accordance 
with the traditional methods of using folded or pleated 
draping on the walls and ceiling. In an attempt to 
avoid, if possible, this arrangement with its consequent 
tather depressing effect on artists, and its tendency to 
give low-toned reflection, the latest studios at Savoy 
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Hill have been designed in an entirely new fashion 
which breaks away from the old tradition. . First of all 
the deadening effect, which is necessary to a certain extent 
in all rooms used for broadcasting studios,- has been 
obtained by the use of concealed material. Secondly, 
the interior decoration has been brightened up as much 
as possible so as to counteract by bright visual impression 
any deadening that may be noticed by aural impression. 
The required effect for each of the new studios was deter- . 
mined beforehand, the necessary absorption to be intro- 
duced calculated, and the design made out accordingly. 
The results have turned out extraordinarily well up to 
expectations, and have so far justified the use of the new 
method. The first one to be treated in this manner, 
called No. 6 studio, was to be used primarily as a Talks 
studio and for incidental piano transmissions. It was 
necessary to reduce the 
period of the room to about 
0.8 of a second, to fit 
in with the architectural 
design of the studio, which 
was to have the appearance 
of an artistic and comfort- 
able drawing room. As the 
walls had to have the appear- 
ance of plaster walls with 
wallpaper on top, the ab- 
sorption was introduced in 
the form of a layer of hair 
felt over the greater part of 
the wal; surface and covered 
with the necessary wall- 
paper to fit in with the de- 
sign. Half the ceiling was treated in a similar manner, 
the other half being left bare to add a little reflection 
from above, so that the announcer or talker could hear 
himself a little, this adding a certain amount of freeness 
to the studio. It was estimated that this arrangement of 
walls would tend to give a low-toned reflection with a 
possible general low-toned effect to the whole studio, so 
this was compensated by the use of a certain amount of 
wood and of Cclotex in building up the ventilation system 
of the studio, the surfaces of which would give a high-toned 
reflection to compensate for the effect of the felt. Actu- 
ally, this compensation was overdone, as the paper 
used over the surface of the felt added a high-toned 
reflection to the low-tone reflection introduced by the felt. 
The result has been the presence in this studio of a fairlv 
even reflection over all frequencies, with the addition of 
a certain high-pitched reflection, which is noticeable as a 
slight ‘‘ chink ’’ when talking in certain parts of the studio. 
This defect has been remedied by hanging pictures and 
tapestries on the walls in certain positions so as to reduce 
the backwards and forwards reflection effect between 
opposite walls, which tended to accentuate the ‘‘ chink.” 
The result now is a satisfactory studio, artistically pleas- 
ing to the eye, giving to the ear a feeling of freeness, and 
to the microphone an effect suitable for the types of 
broadcast taking place in that studio. The application 
of similar principles to the latest ‘studio at Savoy Hill, 
No. 7, and the use of artificial echo effects will he 
described in the next article. 
i (To be continued.) 
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Fig. 9—Type of covering 
used on parts of the walls in 
Studios No. 6 and 7. The 
felt provides the necessary 
absorption and a little low- 
toned reflection which is 
compensated partially by the 
high-toned reflection given 
by the paper surface. 
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Constructional Specification of ‘ 


‘The Wireless World ” Long-range Set 


for High=quality Reproduction. 


By F. H. HAYNES. 


ECENT articles on the design of low-frequency 


amplifiers, together with the developments which 

have taken place in loud-speaker design and opera- 
tion, have created a demand for a receiver in which 
every care has been taken to maintain the highest quality 
of reproduction. Many amateurs are no longer satisfied 
with the straightforward low-frequency amplifier usually 
incorporated in a broadcast receiver, and where, in the 
past, every endeavour has been devoted to improving the 
performance of the high-frequency stages, attention is 
now being turned to obtaining faithful amplification in 
the L.F. stages and realistic reproduction in the loud- 
speaker. 

In so far as quality of reception is concerned, the set 
to be described was developed by Dr. N. W. McLachlan 
as part of the demonstration equipment for use in con- 
nection with his lectures in various provincial centres. 
To increase the utility of the receiver, a high-frequency 


SCREEN 


amplifying stage has been added, making use of H.F. 
transformers developed by W. James which have attained 
considerable popularity as a result of the performance of 
the ‘‘ Everyman’s ” series of receivers. 

Hence in the low-frequency amplifier the features now 
required are :— 

(1) Greater signal output for the operation of a loud- 
speaker of the coil- driven type and for producing, when 
required, a volume of sound comparable with that in 
the station studio—a necessary requirement for good 
quality. | 

(2) Careful avoidance of overloading by the use of 
suitable valves and high anode potentials. 

(3) A last stage amplifier employing special valves 
working with high anode potential and suitable grid bias 
and giving a large fluctuating current output. 

(4) The elimination of parasitic high-frequency oscilla- 
tion in the L.F. stages. 


Fig. t.—Four valve circuit embodying a stabilised H.F. ampitfier, anode bend detector, and resistance and transformer coupted L.F. 
stages, for giving tiheral volume with long range reception. 
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Special Demonstration Receiver.— 

(5) The use of suitable condensers, transformers, and 
chokes in the L.F. stages designed to maintain, as far 
as possible, even amplification with particular attention 
to note frequencies as low as fifty cycles. 


When a Baseboard Set is an Advantage. 

There is little need to adopt an attractive design making 
use of an instrument pancl and cabinct. Tor demon- 
stration purposes the components and connections are 
available for inspection, while for public reception in a 
smal] hall the receiver does not require to be displayed. 
In the home the associated batteries, or battery substi- 
tute, precludes the installing of the set among surround- 
ings where good appearance is of importance. -A base 
board layout following, as far as possible, a disposition 
of the components as they appear in the theorctical cir- 
cuit diagram, is essential for public demonstration work 
in order that the performance through the successive 
stages can be easily examined and faults quickly 
cleared. 

All components which need to 
be constructed are’ described 
below in detail, the aim being to 
give the reader all the necessary 
information he requires for build- 
ing the scet. 

Baseboard.—Vo accommodate 
the apparatus a baseboard measur- 
ing 48in. x 18in. x gin. is re- 
quired. Planed mahogany, oak, 
or American whitewood boards. 
are used, and can usually be ob- 
tained exactly gin. in width. If 
the edges are not true it is better 
to obtain roin. boards. Owimg to 
the weight of the apparatus and 
the fact that two boards are used, 
four. cross battens tin. x 2in. 
should be glued and screwed in 
position. Make sure that the 
wood is thoroughly dry before ft- 
ting the battens to avoid an open- 
ing occurring between the boards. 
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Fig. 4.—Dimensional drawing of the aluminium screen separating 
the tuning equipment of the aerial circuit and H.F amplifier. 
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Fig. 3.—The valve holdcrs are supported on 
“ Sorbo ” rubber pads to prevent the transference 
of vibration from the baseboard to valve. It may 
be found advisable also to completely cover the 
detector valve with a box packed with cotton wool: 
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The two centre battens should be drilled through iu ress 
their width with six -2.in. holes one inch apart, anil set 
out from the centre. 


These holes are for passing the 


Fig. 2—Constructional detalis for making up the tapped anode 
resistance. 


connecting wires through in sleeving, 
and probably only two will be rc- 
quired in each batten, though it is not 
possible ‘to exactly predetermine the 
route to be taken by the leads. 

The baseboard should be polished 
or treated with shellac varnish, the 
underside also’ being. varnished to 
prevent warping. 

Terminal Strips.— Elevated cbon- 
ite strips are required to carry the earth 
and two aerial terminals, the two L.T. 
terminals, three H.T. terminals, the 
loud-speaker terminals, as well as 
single pillars for the .H.T.- terminals 
of the first and second valves, though, 
if the anode resistance is home-made, 
this latter terminal (H.T.2) can be 
carricd on the ebonite platform which 
supports the resistance. The strips 
are made from din. ebonite rin. in 
width, two pieces 44in. in length 

; being required for carrying three ter- 
minals as well as two pieces 3in. in length supporting 
two terminals. AIl of the terminals are rìin. apart. A 
great deal of trouble will be saved as regards sawing 
and finishing edges by purchasing rSin. of 1in. chonite 
strip already sawn to width. The terminal strips are 
elevated from the base by pieces of 4in. ebonite tube 
with lin. hole, each Zin. in length. Round-headed, bluc:! 
screws, Ijin. x No. 8, are used for securing the strips. 

Acrial Tuning Transformer (T,).—This is wound on 
a former 3in. in external, diameter by 3}in. in length, 
and is secured to the baseboard ‘by two ebonite pillars 
TZin. in height. It is best to drill and tap the ends 
of the pillars to take 4 B.A. screws, though wooden 
supports can be adopted if fixing is found to be easier. 

The secondary winding consists of seventy turns of 
No. 27/42 Litzendraht wire with silk-coverecd strands. 
Eight ebonite or wooden strips din. in length and in. 
in thickness support the primary turns, which are put on 
in two sections of eight and then seven turns spaced- 
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Special Demonstration Receiver.— 

wound and iñ the same direction as the secondary. The 
primary winding is No. 28 D.S.C., and it is arranged 
at the filament end of the secondary winding. ` 

Aerial Tuning Condenser (C,).—A platform 5in. x 5in. 
is made from. jin. ebonite and supports this condenser, 
which should have a maximum value of between 0.00035 
and 0.0005 mfd. Four pieces of ebonite tube, in. dia. x 
fin. hole, are used as spacers, and. the platform is clamped 
into position with four 6in. lengths of 2 B.A. brass 
“studing.” ©- -2 ; 

The 1.5 volt grid cell, G.B.1 (Siemens type T.), is 
‘held m position with a strip of bent brass or aluthinium 
or a pair of clamps made. from No. 16 wire can be used. 

To make provision for the use of a battery eliminator 
-as a source of: H.T. supply an earthing condenser (C,) 
of 1 mfd. capacity is provided. ` 

Screening.—An earthed metal screen serves as a bar- 
rier to prevent ‘interaction between the apparatus com- 
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inserted under the valve holders and the connections made 
by particularly supple wire, such as Litzendraht. 

To insulate the valve holders fron mechanical vibration 
the indiarubber pads, 341n. x 341n., should be held down 
at their corners by means of screws and washers, and 
the valve holder ‘bolted to the indiarubber with 6 B.A. 
screws and nuts, tightening them up on the rubber, so 
that the heads of the screws do not make contact with 
the wood. The sheet ‘‘ Sorbo’ indiarubber is about 
šin. in thickness (pieces of bath mat), and the Aermonic: 
valve holders bolt securely to the rubber, while a small 
quantity of indiarubber solution niay be applied to the 
under face of the holder. OO A 

H.F. Intervalve Transformer (T,).—The secondary 


' winding comprises 70 turns of 27/42 Litzendraht wire on 


a 3in. diameter former, 34in. in length. The primary and 
neutralising windings of No. 38 S.S.C. wire are wound 
on together, sò that alternate turns form the respective 
windings. Tach winding comprises 12 turns, and they 


rane- 


Fig. 5.—Plan view showing the arrangement of the components. 


prising the tuned aerial circuit and the tuned H.F. 


intervalve coupling. A piece of 18 S.W.G. aluminium 
sheet 21in. x 74in. is required for working to the con- 
structional details given in the accompanying working 
drawing. A wooden or soft-nosed mallet should be used 
for making the bends, guarding all the time, in the case 
of hard-rolled aluminium, against a fracture. - 

If facilities are not available for fitting the ebonite 
bush recommended in the drawing, an unbushed }in. hole 
will suffice. The hole through the ebonite bush is }in. 

Valve Holders (V, to V,).—It is most important that 
the sound c.nitted from the loud-speaker, which throws 
most things into vibration in the room in which it is 
operated, shall not react on the valves. In its worst 
form the sound waves acting on the microphonic valves 
will set up a note of constant pitch, and, even.if this 
condition is not noticeable, some degree of interference 


will re. alt if the set is operated within the range of the | 


loud-speaker, and a form of distortion will be introduced. 

As the loud-speaker is particularly liable to throw the 

baseboard into vibration, - antiphonic cushions must be 
B 15 


are supported by eight ebonite or wooden strips so as to 
just clear the surface of the secondary. Great care should 
be taken to see that the turns do not cross or rest down in 
contact with the secondary. 

The beginning end of one winding and the finishing 
end of the other are bridged across and connected to the 
H.T. battery terminal. 'Fhe connection to the neutralis- 
ing condenser is taken from the low potential end of the 
coil. Two ebonite or wooden posts support the coil ver- 
tically at a distance of 1}in. from the baseboard. 

Suitable aerial and H.F. transformers are now obtain 
able. 

Transformer Tuning Condenser (C,).—This has a 
maximum of between 0.00027 mfd. and 0.00035 mfd., 
and is mounted in the same fashion as the aerial tuning 
condenser. Owing to convenience for baseboard mounting 
a Gambrell neutralising condenser (C,) 1s adopted. 

It is important to connect the H.T. bridging condenser 
(C,) by means of a short wire from its terminal to a point 
close up to the transformer primary winding. Its capacity 
is 1 mfd. 
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The filament resistance (R, as well as R, and R,) are 
of a type specially suitable for screwing down to 
a baseboard, and have a maximum resistance of about 
6 ohms. 

lor biassing the grid of the detector valve, which is an 
anode bend rectifier, three Siemens ‘‘ T’’ cells are pro- 
vided, clamped down by means of a piece of bent 
aluminium sheet. Thin pieces of leather strap, or No..16 
wire covered with _sleeving, may be used as an 


alternative. 


Anode Resistance (R.).—Where facilities exist for turn- 
ing slots in an ecbonite rod this component may quite well 
be home made, and details are given in an accompanying 
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holes along the former. As an alternative to constructing 
this resistance, a Varley tapped anode resistance of a maxi- 
mum value of 150,000 ohms or a fixed resistance in cups 
of 100,000 ohms may be used. 

Shunting the anode resistance is a high- frequency by- 
pass condenser (C,) having a capacity “of ©.0001 mfd. 


©- From the terminal + H.T.2 to the L.T. — is the bridging 


condenser C,, which is an ordinary low-voltage condenser 
having a capacity of not less than 2 mfd. 

Connecting to the grid of V, is the coupling condenser 
C,. It has a capacity of o.1 mfd., and it is important 
that it should be of the mica dielectric type. 

Two grid leaks should. be provided of 0.25 and o.5 
megohms, so that they can be interchanged for volume 


LIST OF PARTS REQUIRED. 


Wood for basebourd, 2 pieces, Yin.:< fin. žin., planed, and 7 ft. 
of 2in. lin. balten. 
Ebonite for making two condenser panels, Sin. x Sin. x tin. 
Ebonite panel for anode resistance, if home-constructed, Gin. x 
3hin. x jin, 
Gin. of lin. ebonite rod for spool. 
Aft. of lin. x jin. hole ebonite tube for supports. 
Hard aluminium sheet, 18 S.W.G., 21in. y. 7\in., for screen. 
Aluminium sheet, 22 S.W.G., 1ft.> Gin. for constructing clips 
for securing grid batteries. 
Ebonite strip, 18in. x lin. }in., for mounting terminals. 
2 Variable condensers, 0.00035 to 0.0005 mfd., and 0.00027 to 
0.00035 mfd. Gecophone, Brandes, Ormond, J.B., or Cyldon 
with vernier dial. 


1 Neutralising condenser for base mounting (Gambrell Bros., Ltd., 


76, Victoria Street, London, S.W.1). 
Siemens type T cells. 
Grid biassing batteries of 15 and 66 volts. 
6 Valve holders, Aermonic (V. R. Pleasance, 56, Fargate, She field). 
Piece of “ Sorbo ” rubber bath mat, Lf4in. x Jin. x fin. 

3 Filament rheostats, 6 ohms. 

1 Filament rheostat, 3 ohms (Ashley Wireless Telephone Co. 
(1925), Ltd., Finch Place, Falkland Street, London Road, 
Liverpool). 

1 L.F. Intervalve transformer, 1: 2.7 (Marconiphone Co., Lid., 
270,212, Tottenham Court Road, London W.1). 


Fixed capacity condensers, T.C.C., two 1 mfd., two 4 mifds., : 
low voltage type, two 4 mfd., 600 volt type, one 0.1 mfd. mica 
dielectric. 

2 L.F. chokes, 32 henries (W. G. Pye & Co., Granta Works, Mon- 
tague Road, Cambridge). 

Aerial and intervalve H.F. transformers (The B. & J. Wireless 
Co., 2, Athelstane Mews, Stroud Green Road, London, N.4., 
also Wright & Weaire, Lid., 740, High Road, Tottenham, 
London, N.). 

1 Varley 150,000-ohm tapped anode resistance or 100,000-ohm 
fixed resistance in lieu of that described if desired (Oliver Pell 
Control, Ltd., Granville House, Arundel Street, London, W.C.2). 


1 Fixed capacity condenser, 0.001 mfd. 
Dubilier grid leak clips and leak resistances of 0.5 and 0.25 
megohms. 


12 Terminals marked “ Earth,” ‘ Aerial 1,” “ Aerial 2,” H.T.-+- J, — : 
= H.T.+42, H.T.-+3, H.T.+4, H.T.—, L.T. TAER L.S.--, i 
L.S. =; 7 ; 
Indicating pointers for condenser dials (A. F. Bulgin & Co., : 
9/11, Cursitor Street, Chancery Lane, London, E.C.4). : 
4 ozs. No. 16 connecting wire. 
6 Yards of suitable black and yellow sleeving. 
Small quantity of Litzendraht wire for making flexible con- 
nections to valve holders. 
2 Wander plugs for grid bias bat ‘eries. 


In the “ List of Parts” included in the descriptions of THE WIRELESS WORLD constructional sels are detailed the components 


actually used by the designer and illustrated in the photographs of the instrument. 


Where the designer considers it necessary 


that particular components should be used in preference to others, these components are mentioned in the article itself. 

In all other ceses the constructor can use his discretion as to the components used, provided they are of equal qualily 

to those listed and that he takes into consideration in the dimensions and layout of the set any variations „in size of 
alternative components he may use. 
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illustration. The cbonite spool is 1in. in diameter and 
5łin. in iength. The 20 slots are gin. in width and depth. 
and carry each 450 turns of No. 47 D.S.C. Eureka wire. 
giving a total resistance of approximately 150,000 ohms. 
There are four tappings—after the eleventh, thirteenth, 
and sixteenth section, and at the end of the winding. 
These are brought out i sockets, and a wander plug «€ con- 
nects to the terminal 4 = H.T.2. 
In winding, when passing from onc section to the next 
the direction of winding is reversed. and a fine saw cut 


along the entire length of the spool provides for passing _ 


points are made by twisting 
16 wire, driven into 
{ 


the wire along. The tapping 
the wire round short pegs of No. 
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control. Lower values should not be used, or the voltage 
drop across the condenser C, at low note frequencies will 
be appreciable compared with that across the grid leak, 
and loss of volume in the base will result. 

Grid DiIssIne iS provided by a 15-volt grid battery 
(G.B.,). 

OLF. Transformer (T r) —A low ratio outona 
couples the valve V, to the parallel connected output valves 
Vo V5, Ve In this case a Marconi transformer was used 
owing to its high primary inductance with liberal core cross 
section and low primary to secondary ratio. 

From the terminal + H.T.3 1s connected a low-voltage 
condenser (C,,) having a capacity of 4 mfd. 
l B 16 
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Fig. 6.—The drawing is to scale and the exact positions of the components can be readily determined. 


B 17 


Wireless 
World 


194 


Special Demonstration Receiver.— 

The valves in the last stage are biassed by means of a 
66-volt battery, though additional external grid biassing 
cells may readily be added when required. 

Although three parallel connected valve holders are 
fitted, a single power valve may be found suitable for 
moderate output. Parallel connected 32-henry chokes 
(Ch, and Cl) are considered advisable, to guard against 
saturation with the heavy feed current taken ‘by three par- 
allel connectect valves. 

In the set shown in the illustration the filament resist- 
ance has a maximum value of 30 ohms, though to suit a 
single valve it may be considered desirable to connect a 

2-ohm and a 6-ohm rheostat in series, using whichever is 
required. 

Both the bridging condenser (C,,) and the loud- -speaker 
feed condenser (C,) are each of 4 mtd. capacity and rated 
to withstand 600 volts. 

For the elimination of parasitic H.T. escalation in the 
low-frequency amplifier a high-frequency choke coil may 
be connected directly in the lead to the grid of V}, white 
a resistance of the grid leak type, having a value of 0.25 


-megohms, may be inserted between the low-frequency 


transformer and the grid of the output valve. These are 
not shown in the diagrams, as the writer was unable to 
identify any beneficial change in the quality when thesc 
additional components were included. 

Wiring —All filament current distributing leads are of 
No. 16 wire in sleeving, and taken beneath the baseboard. 
Grid and plate connections excepting in the case of H.F. 
leads, which run by the shortest route, are in sleeving and 
kept down near the surface of the baseboard. 

A practical wiring diagram has not been given in this 
Instance as the points of branching between leads occur 
practically as shown in the theoretical circuit. 


‘Selection of Valves. 


Suitable valves for use in the several stages are shown 
in the accompanying table. Information will be given on 
the suitability of valves of other manufacture, and the 
writer has only made reference to valves that have been 
actually tested and used for demonstration purposes. The 
correct adjustments of grid bias (G.B., and G.B.,) are 


determined by connecting milliammeters with 1o-milli-_ 


ampere and roo-milliampere scales respectively in the leads 
between + H.T., and +H.T., and the respective trans- 
formers and chokes. The bias is adjusted until the needle 
femains stationary on the strongest of signals, increasing 
both bias and H.T. battery potential’ within the limits 
specified for the valves until a suitable range of grid volt- 


grid voltage swing, 
chosen, or the signal strength slightly reduced by detuning. 


-am 
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age swing is obtained. If the pointer of the meter will not 
remain steady it is an indication that there is too much 
-and more suitable valves should he 


Swinging of the needle occurs when the grid potential 


becomes slightly positive, or so negative that the change in 


anode current is not proportional to e change in grid 
potential. 

For operating small loud-speakers with elses high 
resistance windings, such as the B.S.A. cone or the Celes- 
tion, connection may be made directly to the loud-speaker 
output terminals, though it is, of course, essential to make 
use of a small variable ratio transformer when operating 
a coil-driven cone such as the B.T.H? Rice-Kellogg, or 
a home-made instrument working on a similar principle. 

Anode current may be derived from an accumulator 
hattery of adequate size, bearing in mind the load imposed 
by the second low frequency stage. It is preferable to use 
an entirely separate battery for-tins last stage to prevent 
coupling occurring between the stages by the voltage drop 
across the battery when on comparatively heavy load. As 
to the use of A.C. battery eliminators, two independent 
full-wave rectifiers should be set up, one with a potential 
divider for feeding the first three valves, and the other 
supplying anode current to the last stage.. The rectifying 

valves should be capable of giving a liberal output, such 
as two Marconi or Osram Type U5, or four Mullard Ty pe 
DU10. 


Range and Output. 


The receiver is capable, on a normal outside aerial, of 
tuning in the majority of the British and European sti- 
tions giving, in many instances, an output of satisfactory 
volume for demonstration purposes in a hall of moderate 
size owing to the particularly satisfactory performance 
given by the H.F. amplifier. The tuning dials can be 
rotated step by step without the slightest sound of hetero- 
dyning. 

Used as a local station receiver for the purpose of demon- 
strating quality in broadcast reception, Dr. McLachlan 
used the actual set here described for his public lectures, 


“arranged by The Wireless World at Birmingham and. 


Glasgow. As to the merits of the set with regard to long- 
range loud-speaker reception, the writer demonstrated the 
set at a public exhibition arranged by the Southend and 
District Radio Society, and the dials were kept in constant 
rotation, moving from station to station without heterodyne 
whistle, the signal strength of many distant stations being 
comparable with that of London, some 4o miles away, with 
considerable volume and w ith a degree of quality which 
left little to be desired. 


t 


VALVE TABLE. 
L.F.2. 

Valve Maker. H.T. Detector. L.V.1. Type Anode Volts. Grid Bias | Anode Current 

| l Volts. per Valve, mA. 
MARCONI AND OSRAM D. E.5B. D. E.5B. D.E.5 D. E.5A. 120 | 20 7 
MARCONI AND OSRAM D. E.5B. D.E.5B DES L.S.5A. 350 100 35 
MULLARD P.M.5X P.M.5X P.M.6 P.M. 256 120 = W 10 
B.T.. i R.4H. B.4H. B.4 B.11 , 200 32 20 
S.T. | 8.7.61 S.T.61 S.T.62 S.T.63 120 20 10 


B 18 


> 


) ‘FEBRUARY 16th. 1927. 


A Section Devoted to the Practical ET of ie Beginner. 


FAULTY TELEPHONES. 


pescene: shows’ that the vast 
majority of failures in a simple 
crystal receiver are attributable to 
faulty telephone leads, which may be 
due to a complete or partial discon- 
nection in the wires, or possibly to a 
short-circuit. It is an easy matter to 
make sure whether varying or inter- 
mittent signals are due to this trouble. 
To make a test, the telephones may 
be connected to a single dry cell, and 
the leads should be passed through 
the fingers slowly, at the same time 
bending them slightly. If clicks are 
heard it may be assumed that there 
is a fault, and new leads should be 
substituted. l 

A similar test may be carried out 
without a dry cell when listening to 
an actual transmission, preferably 
during an interval in the programme, 
while the carrier wave is being sent 
out. As there will be a steady cur- 
tent passing through the phones 
under these. conditions, any inter- 
mittency will be indicated by a click. 

: oocc 


A SAFETY MEASURE. 
When disconnecting a receiver it is 


always a good plan to remove the, 


connecting leads from the batteries 
before taking them off the terminals 
of the instrument. By doing so, the 
risk ,of accidental short-circuits is 
avoided. When connecting up the 
set it is as well to reverse this pro- 
cedure and to join the wires to the 
sét before attaching them to the bat- 


teries. 
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AN H.T. ELIMINATOR FOR D.C. 
SUPPLY. 


The ‘simple arrangement shown in 
Fig. 1 will be found convenient for 
supplying a receiver with H.T. from 
D.C. mains, particularly when the 

B 21 


i ripple superimposed on the supply is ` 


not particularly pronounced. Under 
favourable circumstances the values 
of the smoothing condensers may be 
reduced without any harmful effects, 
but it is recommended that the largest 
capacities possible should be used. 
The resistance R must be wire- 
wound, and, assuming a supply volt- 
age of from 200 to 250, should have 
a value of from 7,000 to 10,000 
ohms. ‘This means that a current of 
some 30 milliamperes (more or less) 
will be passing through the smoothing 
choke L, which must be of a pattern 
canable of carrying this current with- 
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Fig. l—A smoothing and voltage- 
dividing circuit for H.T. supply from 
D.C. mains. 


out. saturation, with a 
margin. Two similar chokes may be 
connected in parallel if necessary ; 
the effect of this will be to double 
the total current-carrying capacity 
and to halve the inductance. Its 
inductance should not, as a rule, 
be less than 15 henries, although a 
lower figure may ‘give satisfactory 
results on a supply which is particu- 
larly free of irregularities. Gener- 
ally speaking, the more sensitive the 


receiver the greater becomes the 
need for elaborate smoothing de- 
vices, with large inductances and 
condensers. | 


reasonable 


Aai tapped wire-wound re- 
sistances are now obtainable at a price 
so low that it is hardly worth while 
for the amateur to make them, a few 


_construetional hints may be of interest 


to some readers. No. 40 S.W.G. 
Eureka wire carries a current of the 
order of 30 milliamperes without un- 
due heating, and has a resistance of 
37 ohnis per yard. « A total length of 
about 190 yards will thus be required 
for a 7,o00-ohm resistor. Some ten 
or twelve tappings should be pro- 
vided; the first-mentioned number 
will generally be ample, as the 
modern valve, working in a straight- 
forward circuit, is not critical as te 
H.T. supply, and the “‘ tricky 
circuit is in any case unsuitable for 
operating on a simple eliminator of 
this kind. 

The coil may be wound in slots 
cut in a grooved former, and it will 
be convenient to make the number of 
grooves coincide with the number of 
tappings required ; these may then be 
taken from the junction between 
sections. l 

The ohmic resistance of the choke 
may often be ignored, so for prac 
tical purposes it is easy to get => 
reasonably accurate idea of the: volt- 
age applied to the set, if it is re 
membered that the voltage across the 
output terminals for feeding the set 
is proportional to the amount of the 
resistance R in circuit, but only wher 
there is no flow of current. Thus. 
assuming a mains voltage of 240 and 
a resistor of 7,000 ohms, if we con- 
nect the lcad joined to output ter- 
minal + 2 to the centre point of the 
resistor, the voltage existing between 
this point and the common negative 
terminal will be half that of the sup- 
ply (/.c., 120 volts). As soon, how- 
ever, as we begin to take current for 


106 o 


the valves there will be a fall of 
potential across the part of the re- 
sistance in circuit (3,500 ohms). This 
loss, allowing a consumption of 7 
milliamperes (a reasonable figure), 
amounts to nearly 25-volts. Accord- 
ingly, if a pressure of 120 volts is 
desired, the + 2 tapping is moved 
slightly above the centre point, or, in 
other words, nearer the positive end 
of the resistor. Imagine it connected 


to such a point that the output circuit — 


(+ and — terminals) are tapped 
across four-sevenths of the total re- 
sistance. The voltage on open cir- 
cuit, or when current is not being 
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taken from the eliminator, will 
amount to about 137 volts, but when 
a current of 7 milliamps is passing, 
the drop across the 3,000 ohms of 
resistance remaining in circuit will 
amount to 21 volts, leaving 116, 
which is very close to. our require- 
ments. 

A similar’ procedure should be 
adopted in estimating the tapping 
point for the lead joined to the + 1 


terminal, which, it is assumed, will 


supply the detector and other valves 
taking a low anode voltage. 

The amateur is strongly advised to 
content himself with two output volt- 
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ages; more elaborate arrangements 
than that shown are possible, but they 
have few advantages, as the majority 
of modern sets may be made to work 


-well with a common voltage for all 


valves except the detector. Extra 
grid bias may, however, be required 
for H.F. and first-stage L.F. ampli- 
fiers. When anode bend detection is 
used it is often permissible to feed 
all the valves from a common supply ; 
in this case the + 1 terminal, to- 
gether with the 5 mfd. condenser 
connected between it and the negative 
lead, may be eliminated, with a con- 


sequent saying in expense. 


Point=tozpoint Tests in Theory and Practice. 


No. 60.—A Two-valve Resistance-coupled Amplifier. 


The present series of diagrams is intended to show simple methods of locating faults in typical 


wireless receivers. 


small dry battery should be used as an indicating device. 


Failing a sensitive galvanometer, it is suggested that a pair of telephones with a 
These tests will show not only actual 


faults, but will reveal the small leakages which are so often responsible for poor reception and flat 
tuning. Batteries should be disconnected before testing. 
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The insulation of the grid condenser is tested across a—a, and 
continuity in anode and grid resistances, respectively, between 
b, b, and c, c. It is a matter of some difficulty for the amateur 
to test these high resistances without measuring apparatus, but 
with a pair of phones and a dry battery it is possible to form a 
good idea of their condition by noting the comparative loudness 
of ciicks. The insulation of the grid circuit is shown between 
d and d, with grid leak removed. 


-condenser between b and b. 


The second anode and grid resistances are tested in a similar 
manner, across a, a, and c, c, as is the insulation of the grid 
The insulation of the grid circuit 
as a whole is shown between d and d (with grid leak or lead to 
grid bias battery removed). The insulation of the plate 
circuits of both valves may be tested between the H.T.— and 
and H.T.+2 terminals, while the various joints in the wiring 

may be checked. , 
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News of the Week 


BRAILLE WIRELESS JOURNAL. 
The first wireless journal for the blind 
has just been started by the well-known 
French publishing house of Chiron in 
Paris. It is printed in Braille. 


0000 


INDIAN BROADCASTING 
APPOINTMENT. 
Mr. L. B. Page, director of the Hull 
relay station of the B.B.C., will leave 
England shortly to become director of the 


Indian Broadcasting Company’s new 
station at Bombay. 
i OO0OȚvo l 
GENERAL FERRIÉ AS GUEST OF 
HONOUR. 


Sir John Reith will preside ai to-day's 
luncheon of the Anglo-French Luncheon 
Club at Princes Restaurant. The guest 
of honour will be General Ferrié, the 
well-known French wireless expert. 


0000 


SIGNS OF PEACE. 


. The Department of Commerce, Wash- 
ington, has just received a letter from a 
New York citizen asking whether he 
might remove the seals placed on his 
Wireless equipment by the naval authori- 
ties when America declared war on Ger- 
Many in 1917. 


o000 


POLICE WIRELESS RUMOUR. 

The recent newspaper report that the 
police chiefs of Scotland Yard contem- 
plate equipping two fast cars with wire- 
less for the purpose of dealing with motor 
bandits is not officially confirmed. On 
enquiry at Scotland Yard a Wireless 
World representative was informed that 
nothing of the sort is being planned at the 


moment. 
0000 


R.S.A. LECTURE ON LAMPS AND 
VALVES. 

“Some Studies in connection with the 
manufacture of Electric Lamps and 

ermionic Valves ”? is the title of a 
lecture to be wily this evening (Wednes- 
day) at 8 o'clock by Mr. Clifford C. 
Paterson, O.B.E., M.Inst.C.E., M.I.E.E., 
F.Inst.P., at the Royal. Society of Arts, 
John Street, Adelphi, W.C.2. The lec- 


turer is Director of the Research Labora- ` 


tories of the General Electric Company, 
Wembley. Sir Oliver Lodge will preside. 
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in Brief 


LIGHTHOUSE WIRELESS. 

The Daily News and the Star Fund 
for equipping British lighthouses and 
lightships with wireless receivers has 
closed with a total of £2,512 17s. 11d. 

ooon 


A BRAZILIAN SCRAP HEAP. 

A glut of obsolete wireless apparatus is 
stated to be upsetting the Brazilian radio 
market. Old gear is being sold at such 
low prices as to interfere seriously with 
the importation of up-to-date apparatus. 

oo 


THE ALL-POWERFUL LISTENER. 
At the request of broadcast listeners the 
Portland (Oregon, U.S.A.) City Council 
has passed an ordinance forbidding the 
use of violet ray, X-ray, and other high- 
frequency apparatus between the hours 
of 7 and 11 p.m. 


oo0oo0oo0 
FIRE AT N ORTHOLT. 
A fire at the G.P.O. station at 


Northolt, Middlesex, on February 2nd, 
interrupted the service for a short time. 
The outbreak occurred in an auxiliary hut 
containing inductance coils, but the stafi 
were able to extinguish it before the 
Uxbridge fire brigade arrived on the 
scene. 
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TROUBLE IN VIENNA. ‘ 
Wireless reception in Vienna is suffer- 
ing acute interference from a number of 
new electrical massage machines. In 
fact, it is difficult to distinguish between 
message and massage. 
ooo 


BROADCAST ADVERTISEMENTS IN 
AMERICA. 

In issuing a tariff of radio advertise- 
ments, the National Broadcasting Com- 
pany of America announces that no appli- 
cations for advertising time will be con- 
sidered unless the applicant agrees to 
continue his usual amount of advertising 
in the Press and on the hoardings. 

oo0oo0oo0o 

AMATEUR CALLS THE ANTARCTIC. 

Mr. C. W. Gcyder (G2SZ), whose suc- 
cess in communicating with the Nor- 
wegian whaler Sir James Clark while the 
vessel was in the Antarctic, was referred 
to last week, has repeated his achieve- 
ment. As arranged during the previous 
communication, Mr. Goyder called the 
ship (AQE) at 8.30 a.m. on Sunday, 


/ February 6th, and received a prompt 


reply. The whaler was at Ross Barrier, 
some 250 miles within the Antarctic 
circle. 


FIRST PORTUGUESE INTERNATIONAL WIRELESS STATION. A general view - 


of the new Marconi beam station at Alfra 
which the Portuguese capital will be in d 


of Europe, but 
with South America. 


ide, nine miles west of Lisbon, by means of 
rect touch not only with the principal cities 
th the Portuguese islands, the colonfes in East and West Africa and 
The three masts on the left are for communication with Rio de 


Janeiro ; those on the right are for the Loanda and Mozambique services. Suspended 


between the central masts is the aerial for European communication. 


a 
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IN THE LAND OF THE 
CHRYSANTHEMUM. 
By 1928 Japan will have a wireless 


station with a power of 600kW, accord- 


ing to a report in Hastern Enginecring. : 
The. station will be the property of the. 


Japanese Wireless Telegraph Co., an 
official concern enjoying the support of 
Parhament. 
0000 
P.M.G. ASKS FOR “ SUBSTANTIAL 
FINES.” 

In fining two Doncaster residents for 
installing wireless apparatus without a 
licence, the magistrate said that this was 
the first case of the kind to be tried by 
the Doncaster West Riding Court. The 
Doncaster Postmaster said that the 
Postmaster-General had instructed him to 
ask for substantial fines. The defendants 
were fined £1 each. 

NA00u : 

LIGHTEST WIRELESS TRANSMITTER. 

What is believed to be the world’s 
smallest wireless transmitter has been 
tested with success by the United States 
Marine Corps aviators. The transmitter, 
which embodies quartz control, weighs 
54 Ibs., is 9 inches high, and 10 inches 
from front to rear. Operated in an 
aeroplane, it has been heard at distances 
up to 250 miles. 

Oo000 
TRANSATLANTIC TELEPHONE 
SERVICE EXTENDED. 

A further extension in the trans- 
atlantic telephone service took place on 
Saturday last, February 12th, when the 
service became available to and from all 
places in the States of Michigan, Illinois 
and Wisconsin. The charge for a call 
from Great Britain to any place in these 
States is £15 12s. for the first three 
minutes and £5 4s. for each additional 


minule or fraction thereof. 
0000 


WIRELESS MECHANICS FOR R.A.F. 


Five hundred aircraft apprentices be- 
tween the ages of fifteen and seventeen 
are required by the Royal Air Force for 
entry into the Schools of Technical Train- 
ing at Jalton, Bucks, and at Flower- 
down, near Winchester. One of the prin- 
cipal trades open to boys is that of wire- 
less operator-mechanic. Full particulars 
can be obtained from the Royal Air 
Foree, Gwydyr House, Whitehall, Lon- 
don, S.W.1. 

oo0oo0o0o 


WIRELESS IMPORT DUTY IN 
IRELAND. 

That it was impossible to abandon the 
present import duty on wireless ap- 
paratus was one of the points stressed 
m a recent speech by Mr. J. J. Walsh, 
Postmaster-General of the Irish Free 
State. The Government, he said, in- 
tended to spend a large amount upon 
the development of broadcasting, inchud- 
ing the erection of a station at Cork in 
the near future and a high-power station 
later, and it relied upon the duty as 
well as the licence fees to meet the ex- 


penditure. 
OvUGLN 


EXPENSIVE CRYSTAL SET. 
For working a crystal set without a 
licence Wiliam Ernest Beckwith, of 


Wireless. 
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NOT A TRANSMITTER! This imposing array of apparatus comprises the receiving 


station of Mr. J. Pearce, of Wimbledon. 


Sutton’s Dwellings, City Road, E.C., has 
been fined 25s. at the Old Street Police 
Court 

oo0oo0o0 


ADVISORY COMMITTEE FOR 
MARCONI CO. 

The board of Marconi’s Wireless 'Tele- 
graph Company, Ltd., have agreed to the 
appointment of an advisory committee tc 
make recommendations as to the future 
control and conduct of the business of the 
company. The committee includes Lord 
Ashfield, Lord Buckland, Sir Hugo 
Hirst, chairman of the General Electric 


Co., and Mr. F. A. Szarvasy, chairman 


of the British, Foreign and Colonial Cor- 
poration. It is believed that changes in 
the company’s directorate are contem- 
plated. 


o0VUN 


BROADCASTING PICTURES IN 
AUSTRIA. 

The Austrian Broadcasting Company is 
reported to be conducting experiments 
in the transmission of pictures by the 
Thorne Baker method, closely similar to 
that described in Zhe Wrreless World of 
March 24th, 1926. The tests are under 
the control of Captain Otto Fulton. 


o000 


PEACE IN U.S. ETHER ? 

The contending parties in the U.S. 
Senate have reached a compromise on the 
vexed question of the control of radio. 
It is understood that an independent 
commission will exercise control for a 
year, after which the commission will 
deal only with matters of appeal or con- 
troversy. the administration passing into 
the hands of the Chamber of Commerce. 


Several separate receivers are included. 


THE PATENT SITUATION 
IN CANADA. 


On January 10th, at Ottawa, com- 
menced the hearing of some radio patent 
litigation, of immense importance to the 
Canadian radio trade, which is not with- 
out interest to British manufacturers, and 
indirectly to the British public. ‘The 
litigation in question is concerned with 
tuned radio-frequency -amplification—the 
grid leak and neutralisation, and it 1 
instigated by the Canadian General Elec- 
tric Company against the Fada Radio 
Corporation of Canada. ‘ 

On the one side, the interests of the 
Canadian General Electric in this htiga: 
{ion may be taken to be identical with 
those of the Canadian Marconi and West- 
inghouse Companies, the Northern Elec- 
tric Co. (The Standard Electric of 
Canada), and possibly also those of the 
De Forest Crosley Company. 

On the other hand the Fada Radio 
Corporaticn being a licensee under the 
Hazeltine Neutrodyne patents, has the 
support of the Hazeltine Corporation. In 
the circumstances the fight, which ts 
already in progress, is certain to be 4 
very stiff one.. It is, in fact. the first 
serious wireless patent litigation which 
has taken place in Canada, and it may 
be taken as evidence of the fact that the 
Canadian radio trade is now well-estab- 
lished and considered to be worth fight 
ing for. l 

The patents in litigation and their 
British equivalents are as follow :— 


Canadian British 

patent, cquivalent. 

208,583 147,147 to Alexanderson. 
244,847 147,148 to Langmuir, 
174,690 bg — to Hartley. . 
241,138 119,365 to Rice. 
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-RADIOFREQUENCY AMPLIFIERS. 
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va Ta 2 By R. oe SMITHeROSE, Ph.D., D.Sc., 


N: previous articles it has-been explained that the 

amplification which can be obtained when ‘a small 

ELM.F. is inserted. in a tuned circuit is due to three 
factors’ :— 

- (á) The normal amplification due to the sy stem of 
valves and- coupling components adopted ; i 

(bf The increase or reduction of the value of this 
amplification due to internal: coupling | effects in the 


| amplifier ; ; 


-(c). The increase or deas of the overall peA 


due to the retroactive effect of the amplifier directly upon 


| the tuned circuit. 


It is this. last effect which | Ww will be considered in the 


present article. 


between the grid and filament and a 


usual though not fundamentally neces- 


Taking thé simple case of a single 
valve. connected across the tuning con- 
denser it is obvious that there = an 
alternating current path between the 
grid and filament of this valve, and 
this path is in parallel with the tuning 
condenser. 


Since 


there is a small 


capacity 
very high resistance, we can ‘represent 
the circuit as an impedance, and it is 


sary to represent this impedance as a 
condenser and a resistance in series. 

Considering, this case only, we ob- 
serve that a current flows through this 
resistance and therefore develops power, 
which can be considered as the input 
power required to operate the amplifier 
looked upon as a relay. 

Since this power is derived from the 
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Fig. 1.—Single valve amplifier and equivalent.circuit. 


input tuned circuit, we have effectively increased its 

resistance. The amount by which the normal high- 

frequency resistance of the tuned circuit has been in- 

creased can easily be calculated if the input impedance 

is known. This means that the E.M.F., acting across 
B 25 : 


this. 
a resistance of much lower value between the anode and 
filament, namely, that given by the anode voltage divided 
by the anode current, and a capacity between ‘the anode 


external anode resistance R, as shown: in Fig. 


Fig. r (b). 
anode capacity is Caa, and the anode-filament capacity 


‘No. 351. 


 HI.—The Input Impedance of. an Amplifier. 
A.M. LEE., and H. A. THOMAS, M.Sc. 


„the tuning condenser and operating the amplifier, is 


reduca] wien the shunt circuit is seid. 


However, the case of a single valve is not so simple as: 


T herci is a capacity betw cen the grid and the anode, 


‘and filament. 


If we consider the case of a single valve with an 


I (a), we 
can consider the valve circuits as the near shown in 
The grid-filament capacity is Cra, the grid- 
is Car. . The 


grid-filament resistance is Reg, and the 


INPUT RESISTANCE IN OHMS 


00 4000 6000 8000 10000 12000 14000 


RESISTANCE LOAD IN PLATE CIRCUIT IN OHMS 


Fig. 2.—Curves showing dependence of input capacity and resistance on value of 


resistance in anode circuit. 


anode-filament resistance is Rap. The whole of the com- 
plicated circuit to the right of GF in the figure is'a shunt 
network to the tuned circuit, and the output E.M.F. 
which is applied to the next stage is taken across R. It 
is therefore apparent that the valve capacities and 
resistances will form part of the effective added im- 
pedance. A closer consideration of the case, however, 


‘shows that the load in the anode circuit plays a very 


important part in the value of the impedance. For 
example, Fig. 2 shows the values of tbe effective 
resistance and capacity of a particular valve, as calcu- 
lated by Miller! for a wavelength of 2,000 metres, and 


‘ with various values of external resistance inserted in the 


anode circuit. These curves show 


that the effective 


J. M. Miller: “ Dependence of the Input Impedance of a 
Three electrode Vacuum Tube upon the Load in the Plate 
Circuit.” SPENGE Papere of the Bureau of Standards, 
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resistance and capacity increase as the anode resistance 
is increased. 

If we insert an inductance in place of the resistance 
in the same anode circuit we obtain an interesting result, 
viz., that although the capacity component is still posi- 
tive, the resistance component for most cases is negative. 

Curves given by Miller for a wavelength of 940 metres 
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14 
INDUCTANCE IN PLATE CIRCUIT IN MILLIHENRIES 


Fig. 3.—Effect of inductance in the anode circuit on the 
input resistance: 


and using the same valve as before show this effect very 
well. 

In Fig. 3 the input resistance is plotted against the 
anode inductance for various values of the resistance of 
this inductance, and the effect 1s seen to be most marked 
with a low anode circuit. resistance. 

Vig. 4 gives the effective capacity component. 
variations are here not so marked. 

When the nesitive resistance reaches a certain value, 


The 


INPUT CAPACITY 
IN MICROMICROFARADS 


INDUCTANCE 
IN MILLIHENRIES 


IN PLATE CIRCUIT 


Fig. 4.—Variation of input capacity for different values of induct- 

ance in the anode circuit. Resistance values of the inductance 

windings are as follow: A, 0; B, 1,000 ohms; C, 2,000 ohms; 
D, 5,000 ohms: E, 10,000 ohms. 
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the power given back by the anode circuit may be just: 
equal to the power taken from the input circuit ; in other 
words, the effective resistance of the tuned input circuit 
may become zero and oscillation will begin. : 
There is therefore a maximum value of inductance 
which can be inserted in the anode circuit to give 
stability. This value will be dependent upon the valve 


constants and will be small for high frequencies. 


It is thus seen that even when the grid is negative with 
respect to the filament the load introduced by the valve 
may be considerable. 

The load is a positive one for a resistance or resistance 
and capacity combination inserted in the anode circuit, 


‘but when the load in the anode circuit is inductive, the 


input impedance may be negative, and if this inserted 
negative resistance is sufficient to neutralise the natural 
resistance of the actual input circuit, oscillations may 
occur due to the coupling through the tube itself. 


Measurement of Input Impedence. 


The results given previously are theoretical, and it 
remains now for us to consider a suitable method of 
measuring the actual input impedance of the amplifier. 
If the high-frequency resistance of the tuned circuit is 
determined with and without the amphfier shunt, it is 
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WAVELENGTH IN METRES 


Fig. 5.—Effective resistance of input circuit; A, isolated; 
B, connected to the amplifier. 


easily possible to determine the effective value of the 


‘shunt circuit. 


The usual method of determining this resistance con- 
sists of inserting a known non- inductive resistance into 
the circuit and determining the fall of current in that 
circuit, or the fall in voltage across the circuit. If the 
voltage across the condenser is V before the insertion and 
Vr When a resistance R is inserted, we have obviously 


V o R+R 
Va R. 


where R, is the effective circwt resistance. 


Inconsistent results were obtained with this method due 
to the fact that an alteration of the tuned circuit resist- 
ance produces changes in the amount of the retroactive 
effect due to the amplifier; in other words, the load is 
not constant for both cases. It was found necessary to 
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maintain the tuning circuit conditions constant while any 
determination of input impedance was being made. 


0 : 
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Fig. 6..—-Added load on input circuit due to first valve of 
amplifier. The full-line curve is plotted from experimental 
date, the dotted curve representing calculated values. 

The method-adopted consists in obtaining the resonance 
curve of the circuit, from which the decrement and high- 
frequency resistance can easily be obtained. This re- 
sonance curve can be obtained in two ways :— 

(a) By injecting a constant frequency E.M.F. and 
varying the tuning condenser of the input circuit. 

(b) By keeping the tuned circuit and amplifier constant 
and varying the input frequency. 

The latter method is preferable, since the amplifier re- 
‘mains constant. The input leads into the screened room 
which were used previously for direct injection are con- 
nected to a small coil which is placed several feet away 
from the tuned input circuit. Sufficient E.M. F. is in- 
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Fig. 7.—Variation of input circuit resistance for different reaction 
Settings. A, no reaction ; B, reaction coupling set at 0; C, input 
circuit only ; D, reaction set ae 3 E, reaction at 30; F, reaction 
duced into the input circuit by this means to give a tele- 
phone signal of average strength. The output current 
in the rectifier is measured by the vibration galvanometer 
as before, and the frequency of the oscillator is slightly 
varied on either side of resonance, so that a resonance 
curve can be obtained. The rectifier was found to obey 
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-current being measured by a thermal ammeter. 


tration of the method. 


2012 


a square law, and so the galvanometer scale was converted 
to a square law, thus making its readings proportional to 
the injected E.M.F., and, therefore, to the current in 
the tuned circuit. 
= Resonance curves could be obtained with ease by this 
method, and the resistance could be determined with an 
accuracy of 1 per cent. 

It was now necessary to find the normal resistance of 
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Fig. 8.—Effective added resistance due to amplifier under various 

reaction conditions. Calculated curves are indicated by dotted 

lines. A, no reaction; B, reaction at 0; C, reaction at 20; D, 
reaction at 30; E, reaction at 50. 


the coil without the amplifier. For this purpose the in- - 
serted resistance method is applicable. A power oscillator 
was used to induce a current in the tuned circuit, this 
When a 
non-inductive resistance was inserted, the. current was 
less, and from the two readings the resistance can he 
obtained. 

Various values of the tuned circuit inductance were 
used, but only one case will 
be given to serve as an illus- 


The amplifier used for 
these tests consisted of a 
rectifier followed by two 
audio - frequency . trans- 
former - coupled stages. 
Dull-emitter R type valves 
were used. 

Fig- 5 gives the effective 
resistance of the tuned cir- 
cuit with and without the 
amplifier. 

If we now consider the 
extra added resistance due to 
the amplifier we shall obtain M % reagtion cof, and input 
the characteristic shown in 7 
Fig. 6, and we see that a positive load is always intro- 
duced by the presence of the amplifier, the value of this 
load varying with the frequency. | 

The theory of this added load has been examined for 
the particular case, and the dotted curve shown in Fig. 6 
gives the theoretical value. The close agreement shows 


“mM” IN MICROHENRIES 


REACTION POSITION 


Fig. 9.—Experimental deter- 
mination of mutual inductance, 


“lated performance. 
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how well the actual performance agrees with the calcu- 
The value of the shunt resistance 
was found to be 87,600 ohms, and the effective eipaciy 


- wag ọ micromicrofarads. 
The anode circuit of the rectifier contained: a reaction o 
, ance is nearly equal to the coil resistance at a particular 


| čil. Now, if this 3 be coupled w ith the tuning induct- 
ance an E.M.F. is induced into the original circuit, 
which E.M.F. a augment the original, thus giving a 


bigger current in the tuned circuit. This is equivalent 
to saying that the effect of reaction is to reduce the circuit 
resistance. The particular reaction coil used was fixed 
to a spindle and dial, which was graduated in divisions 
from o to go, the latter value corresponding to the 
maximum coupling. i 

The resistance of the same tuning coil when the re- 
action coil was inserted at various settings is shown in 
Fig. 7. 

It is seen that with the reaction dial set at 30, the 
resistance is zero below 1,000 metres, and with it set at 
50 the resistance is zero below 1,300 metres. This means 
that the amplifier is unstable and will oscillate. 
If we now subtract the coil resistance, we obtain Fig. 8, 
in which the effective added load is shown plotted against 
the wavelength. Several important results are at once 
noticed. The effective added resistance may he positive 


MECHANICAL PROPERTIES 


R. A. MEISSNER has recently discovered a remark- 

able property of quartz crystal resonators which he 

has demonstrated before the ‘“ Kongress der Naturforsche 
und Rezte ’’ in Germany. 

It appears that a strong current of air emanates foul 
the sides of a ae crv stal when it is placed between 
clectrodes and excited 
by resonance from a 
powerful radio - fre- 
quency oscillator. In 
some circumstances the 
air current 1s 
ciently strong to blow 
out a small candle or 
set in motion ‘a small 
fan. 

Another seat which 
must be ascribed to the 
same cause is the rapid 
rotation of the crystal between the electrodes when the 
applied E.M.I*. is sufficiently high. This rotary motion 
takes place when the crystal is lightly touched at one 
corner to overcome the initial contact friction with the 
lower electrode, and the speed of rotation increases until 
finally the crystal junips out of the gap between the 
clectrodes, often’ falling more than a foot away from the 
apparatus. 

The rotation is duc to forces of reaction, 
the surfaces producing the air streams. 
each side of the crystal (as shown in Fig 
in producing an air current, 


Fig. 

an oscillating quartz crystal 

strongly excited is sufficient to ex- 
tinguish a candle flame. 


1.—TVhe air current generated by 
when 


acting on 
Only part of 
> 3) is active 


frequency. 


- stable. 
the theoretical results obtained are shown graphically by 


suff- » 


and as the reactive forces 
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or negative, but docs not change sign with variation of 
A particular setting of the reaction coil can 
be found where. the effective added resistance is zero. 
For this particular case, -also, the added resistance will 
be zero at all wavelengths. 7 

If the reaction is so adjusted that the negative resist- 


wavelength, thus making the set just.stable, a diminution 
of the tuning capacity “will produce oscillation, whereas 
if this capacity is increased in value, the set becomes more 
The actual mutual inductance was measured and 


the dotted lines in Fig. 8. 

The agreement is here fairly good, and shows that the 
behaviour is comparativ ely consistent with theoretical 
predictions. The maximum coupling of the reaction coi’ 
to the primary coil is only 32 per cent. when the dial - 
setting is go. l 

The actual value of this mutual inductance is show n in’ 
Fig. 9 for the different settings. 

In conclusion, jt has Been shown that the effect of 
reaction and the effective added load due to the amplifier 

can be predicted for this case. However, insufficient 
evidence is available to enable us to apply these results to 
other cases. The general theory, of course, is applicable, 
but detailed information has not vet been obtained. 


OF QUARTZ CRYSTALS. 


. operate | on diagonally. opposite corners, a rotary motion 


is imparted. Small air currents are produced :by the 
other pair of sides, but their effect is negligible. 

So far, a satisfactory explanation of the effect has not 
been forthcoming, but it is thought that it may be in some 
way due to the. fact that the velocities of air particles 
near the surface of the crystal are far higher than the 
velocity of sound in air. Jt would also appear that there is 
a direct connection between the ‘‘ blowing ’’ phenomenon 
and the optical properties of the crystal. Thus, when 
the crystal exhibits right-hand rotation of polarised light 
(dextro- rotatory), the “mechanical rotation is in a clock- 
wise direction, and when the crystal is lacvo-rotatory, 
the motion is anti-clockwise. 

H. K. 


Fig. 2.—Reactive forces 
Provan into play in pro- 
ducing air currents 
cause the crystal to 
revolve inside the 
condenser gap. 


3.—The distribution of the 
from which the air 


Fig. 
areas 
currents originate is related to 


the optical properties of the 


crystal. 
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A Review of the Latest Products of the Manufacturers. ° 


- WELL-FINISHED DETECTOR. 


. A crystal detector of the enclosed type 
is manufactured by the Jewel Pen Co., 
ee 21-22, Great Sutton Street, London, 


It consists of a small ebonite barrel | 


with metal end caps, a screw-on cap be- 
ing provided to protect the plunger used 
for adjusting the contacts between the 
crystals. 


sexx) 
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Panel mounting Perikon detector with 
removable cap. 


_ ås regards workmanship this detector 
1s exceedingly well finished, the surface 
of the ebonite parts resembling in ap- 
pearance, in respect of the high-grade 
Polishing and knurling, the barrel of an 
ebonite fountain pen. The metal parts 
are well machined and have a nickel- 
plated finish. 

The crystal contact is of the Perikon 
type, the pressure between the crystals 
heing adjustable, while a sensitive point 
ls easily found by pulling the crystals out 
of contact against the spring and rotat- 
Ing the adjusting knob.. This crystal 
detector can either be mounted between 
clips or inserted through a hole in the 
Instrament panel. The screw-on cover 
protects the adjusting knob and prevents 
the setting being tampered with when 
once the crystal has been properly 


adjusted. 
©2000 


THE R.I. H.F. CHOKE. 

The winding of a high-frequency choke 
coil must possess a minimum of self- 
capacity, and at the same time with a 
ow value of self-capacity the inductance 
of the coil must be sufficiently high to 


Permit of its use-.for reception on 1,600 | 


metres as well as on the normal broad- 
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cast band and short 
sectioned winding is undoubtedly the best 
when a high value of inductance is the 
aim, a method which is sdopted in the 
high-frequency choke of Radio Instru- 
ments, Ltd., 12, Hyde Street, New Ox- 
ford Street, Tondon, W.C.1. — 


No more solid dielectric material than 


is absolutely essential is used in the con- 
struction of the frame which supports 


the sections. In all there are eight sec- 
tions nearly 2 in. in diameter, rigidly 
supported on twelve fibre strips suitably 
stiffened in the middle and at the ends 
to prevent bending. The choke coil is 
designed for baseboard mounting and is 
secured to a thin, well-finished ebonite 


i 
t 


The section wound R.I, high-frequency 
choke. 


base. Serews, nuts and terminals are 
nickel-plated, the ebonite has a good matt 
surface, and the top plate is engraved. 
giving this component the appearance of 
a high-grade piece of apparatus. 
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WET H.T. BATTERY. 


Considerable interest is being shown 
in the use of small, wet Leclanché cells 
for the making up of high-tension 
batteries. The principal advantage is 
that the cells can be repeatedly recharged, 


whilst a battery of these cells costs 
very little more than the ordinary dry 
cell battery. ' 


wavelengths. A 


A reliable type of cell is obtainable 
from R. S. Smetzer. 6. Hauberk Road. 
Lavender Sweep, London, S.W.11. The 
carbon rod is surrounded with the de- 
polarising compound which is contained 


in a linen wrapper, and is similar in con- 


struction to the positive element used in 
the construction of sack Leclanché cells. 
The base of the positive element is im- 
pregnated with wax so as to permit ol 
the carbon rod reaching to the bottom of 


' Smal! type Leclanché cell for the making 
up of a wet high-tension battery. 


the cell and at the same time providing 
for the electrolytic action to take place 
through the depolariser. A circular zine 
is used with an extension piece for 
making the terminal, which is preferable 
to soldering a connecting wire on to the 
top of the cylinder. The small jars are 
fitted with waxed corks, which ‘prevent 
both evaporation and ‘ creeping,” whilst 
the tops of the jars are treated with wax 
both inside and out. No statement can 
he made as to the actual working life 
of a cell of this type, but itis probably 
at least equal to that in the small type 
cell used in dry H.T. batteries, and when 
exhausted can be reconditioned. of course. 
at a small cost. 
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SPADE AND TAG CONNECTORS. 


In the connecting up of receiving sets 
the large number of leads which are re- 
quired are invariably left with the ends 
frayed and the strands of the flexible 
conductor twisted together. 

The amateur is strongly recommended: 
to make use of some simple form of tag 
which can quickly with the aid of pliers 
be clamped on to the ends of the wire. 


204, 


Ep this means much more reliable con- 
nection is made with the terminals, the 
danger of frayed strands in the conductor 
causing short circuits is avoided, and 
the insulating covering is neatly held in 
nasition. D, 


Useful connecting tags which can easily be 
clamped on to the énds of flexible wires. 


Suitable tags specially intended for 


clamping to the end of flexible wires. are 
obtainable from Sydney Jones & Co. 
(London), Ltd., Dudley House, 28, Endell 
Street, London, W.C.2. These connectors 
are stamped from moderately thick brass 
and are given a nickel-plated finish. Two 
types are available, one for inserting 
under the screw-down type of terminal, 
and the other as a pin-connector for use 
as a telephone tag or for holding down 
under a terminal in which a hole is made 
through the spindle. 
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Va!ve-making Window Display. 
A striking demonstration of, valves in 
the making is now being carried out daily 


in the showroom windows of the Edison ` 


Swan Electric Co., Ltd., at Queen Vic- 
toria Street, London.. A. young. lady is 
seen operating an electrically driven valve- 


steni-making machine, the valves being | 


of the well-known R.C.2 type. The dis- 
play not unnaturally attracts large crowds 


all day long. 
0000 


Cossor’s “Radio Mail.” 


The current number of the Radio Mail, 
the bright little monthly published by 
Messrs. A. C. Cossor, Ltd., of Highbury 
Grove, London, N.5, contains notes on 
resistance capacity coupling and reaction 
control, together with a graphic account 
of the now famous “ valve dropping test.” 

ocoo ; 
G.E.C. Valve Research. 

We have received. from the 

Electric Co., Lid., of Magnet 


General 
House, 


Kingsway, W.C.2, an illuminating account 


of the Company’s many and varied activi- 


ties during 1926. particularly in the direc- ` 


tion of research. Among the subjects 
coming under review were- metallurgy, 
refractories, glass, refrigerating machines. 
and electrical cleaners. 

It is stated that the principal develop- 
ment in thermionic valve research was in 
the direction of increased siz. .IĪn the 
water-cooled anode types oscillators are 
now made up to 15 kW input, and modu- 


Diana Place, 


Wireless 
World 


lators to 10 kW. dead loss. A rectifier 


has been constructed working up to- 


25,000 volts with a maximum plate current 
of 8 amperes. The capacity of dull 
emitting transmitting valves has been in- 
creased from 75 to 450 watts input and 


-indirectly heated cathode receiving valves 


have been developed for working off A.C. 
mains. 


' o0o0o0 
The Bowyer-Lowe Short-wave Set. 
In’ an attractive brochure entitled 


“Round the Earth on Short Waves,” 


Messrs. The Bowyer-Lowe Co., Ltd., de- 
scribe the construction of a short-wave 
receiver specially designed for the 20-200 
metres waveband. Photographs, diagrams, 
and a blue print simplify the task of the 
constructor. The brochure is obtainable, 
price 1s., from the company’s works at 
Letchworth, Herts. 
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Useful “ Exide ’’ Sheet. 
Messrs. The Chloride Electrical Storage 


Co., Ltd., of Clifton Junction, near Man- 


chester, have just issued a useful sheet 
(Form No. 1,015), suitable for mounting 
on a wall, giving full details regarding 
the charging and maintenance of every 
type of Exide accumulator. The informa- 
tion refers to conditions in temperate, not 
tropical, climates. 
oo0oo0o0 
‘Varta ° Monoblock Batteries. 


. Messrs. Afa Accumulators, Ltd., of 9a, 
Euston Road, London, 
N.W.1, are now placing a distinctive blue 
and gold label on each of their well-known 
“Varta” Monoblock accumulators, in 
order to avoid confusion with imitations 
of obscure Continental origin. Each label 
bears a description of the particular type 
of battery, together with brief details 
regarding charging, etc. 


oo00o 
Tribute to Dubilier Condenser. / 
Messrs. The Dubilier Condenser Co. 
(1925), Ltd., of Ducon Works, Victoria 


Road, North Acton, London, W.3, have 


just received news to the effect that Com- 
mander B. L. Gottwaldt, who was in 
charge of the wireless apparatus in the 
airship “Norge” which flew over the 
North Pole to Alaska last year, used a 
wavemeter fitted with Dubiler fixed and 
variable condensers. The condensers were 
laken from stock in Norway. 
o000 © 

Lectures on Osram Valves. 

A new series of lectures entitled: “The 
Development and Use of Osram Valves 
for’ Perfect Broadcast Reception” have 
been prepared by the General Electric Co., 
Ltd., Magnet House, Kingsway, London, 


~W.C.2. Mr FE E. Henderson, A.M.I.E.E., 
the lecturer, will address members of the , 


Stretton (Manchester) Radio Society to- 
morrow (Thursday), and students of the 
Leicester Technical Schools on the day 
following. 

o0o0o°0 
Building Battery Eliminators. 

‘ How to Build Your Own High Ten- 
sion Eliminator for A.C. or D.C.” is the 
title of a new 20-page illustrated booklet 
issued by Messrs. The Telegraph Condenser 
Co., Ltd., of Wales Farm Road, North 


Acton.‘ London, W.3. Details ar. given 
é 
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for the construction of a filter unit for 
D.C. mains, and of a rectifying umt for 


A.C., and the book includes some useful 
pages on the theoretical side of the sub- 
ject. Copies of the booklet can. be 
obtained direct from the Company, price 
3d. in stamps to cover postage and part 
cost of production. l 
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Non-Fraying Insulation Tape. 

The amateur on the look out’ for an 
insulating tape which will not fray will 
find his requirements met by the Bulldog 
Brand -Non-Fraying Insulating Tape 
manufactured by the Pomona Rubber Co., 
Medlock Works, London Road, Manches- 
ter, from whom we have received a 
descriptive leaflet. i 
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A New H.F. Choke. 


A new component produced by Messrs. 
L. McMichael, Ltd., of Wrexham Road, 
Slough, Bucks, is the,“ M.H.” H.F. 
Choke (price 9s.), the most important 
feature of which is its low self capacity. 
The choke has a slotted barrel Se 
similar to that in the well-known “M.H.” 
H.F. transformer, but the ends have been 
coned, giving a gradual reduction of dia- 
meter, thus providing the ends with an 
extremely low self-capacity. The choke 
can be mounted either vertically on its 
base, or (by removing the base) direct on 
an existing terminal point.. i 


SHORT-WAVE MARINE 
WIRELESS EQUIPMENT. 


T the request of the Cunard Steam- 
ship Company a complete short- 
wave transmitter and receiver were 

installed in the liner Carinthia, which 
is at present on a round-the-world pleasure 
cruise from New York. 

The apparatus has been specially de- 
signed for a wave range of 25 to 50 metres, 
and has been constructed and installed 
by Messrs. Siemens Brothers & Co., Ltd. 

Through the co-operation of the British 
Post Office, arrangements were made for 
traffic to be worked through their Re- 
search Station at Dollis Hilt, and the 
Radio Corporation of America also 
arranged for messages to be transmitted 
from and received at their stations at 
New York and San Francisco. It may he 
mentioned. that during the Christmas 
season the Carinthia despatched 700 
Christmas grectings by wireless direct to 
the Radio Corporation of America's 
stations when the vessel was approaching 
New Zealand at an average distance of 
about 10,000 miles. Also while off Cape 
Leeuwin, Australia, communication was 
established with the Radio Corporation 
starting at New Brunswick, U.S.A., a 
distance of nearly 12,500 mites. This 
constitutes a record for commercial wire- 
less between. ship and shore, 

It is of interest to note that the S.S. 
Carinthia is the first British vessel to 
handle commercial messages on short 
waves (i.e., waves under 100 metres) with 
a British Post Office Station. It is anti- 
cipated that the- results obtained by the 
installation on the S.S. Carinthia will add 
considerably to our knowledge of the. pos- 
sibilities of commercial. traffic on waves 
below 100 metres for mobile services. 
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A Section Devoted to New 


SCREWCUTTING EBONITE TUBE. 

The original method of preparing 
Spacing strips for ‘‘ Everyman’s ”’ 
transformers consisted in cutting a 
thread of 32 per inch on the outside 
of an ebonite tube 2in. to 3in. in dia- 
meter and dividing the tube into 
strips. Generally speaking, a screw- 
cutting lathe is required, but an 
alternative method is possible and is 
illustrated in the diagram. 


plenty of power is available. The 
lamp is mounted on the panel of the 
instrument in a standard batten 
holder from which it can be easily 
removed and replaced by a plug 
adaptor. If a crystal detector and 
terminals for phones are mounted on 
the adaptor and connected up in 
series with the plug sockets the wave- 
meter is quickly converted into a 
crystal receiver, with which it is possi- 
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Cutting thread on ebonite tube for * Everyman's ** spacers 


A cocoa tin, T, is fitted with a nut, 
N, soldered to the bottom in a cen- 
tral position. To the end of a length 
of screwed rod passing through the 
nut is bolted a wooden disc, B, which 
is a driving fit inside the ebonite 
tube, E. The thread is formed by a 
pointed cutter, C, which is adjust- 
able, and the tube is: kept central by 
round head supporting screws, S, 
fitted slightly out of line with the 
cutter so as not to damage the thread. 
The ebonite tube is rotated by hand 
at the end, E, the screwed rod merely 
acting as a guide.—H. W.M. 

coon 


WAVEMETER MODIFICATION. 


Neon lamp ‘wavemeters are fre- 
quently used by amateurs to check 
the wavelength of theft transmitters, 
an ordinary domestic neon lamp being 
used to indicate resonance when 
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ble to judge the quality of telephony 
modulation during transmission. — 


J. C. B. 


cooo 


“ EVERYMAN’S ” SPACERS. 


If diffculty is experienced in 
equally spacing the ebonite strips 


Simple method of fixin 
for the primary winding of 
transformer. 


“spacing a Sy 
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Practical: Devices. 


used to support the primary winding 
of the transformers in the’ ‘‘ Every- 
man’s ’’ series of reccivers the method 
shown in the sketch will he found 
helpful.- 

The sian te strips are- prepared 
with a step at one end twice the nor- 
mal depth of the spacing strip. This 
step engages in slots cut at equal in- 
tervals in the edge of the Paxolin 
tube. Great care should be exercised 
in cutting these slots so that they ex- 
actly fit the ebonite spacers and are 
parallel to the axis of the coil, other- 
wise the’ object of the device is de- 
feated. —E. i e TE 
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SPADE TERMINAL HINT. 


Spade terminals frequently work 
loose under the influence of strains 
on the wire, and may cause serious 
damage, should they be L.T. leads, 
by coming in contact with any part 
of the H.T. battery. A very simple- 


Safeguarding spade terminal connections. 


method of guarding against this con- 
tingency is shown in the sketch. It 
consists simply in turning over the 
ends of the spade in opposite direc- 
tions with a pair of pliers.—A. F. S. 


Amateur International Prefixes. 


With reference to the letter from the 
Postmaster-General which we published 
in last week’s issue, we have received a 
further communication on the subject of 
the use of prefixes in Great Britain and 
Treland, which, being of interest to our 
veaders, we give below :— 

“I am directed by the Postmaster- 
General to acknowledge the receipt of 
your letter of January ist, and to 
thank you for the action you propose 
to take in the matter (the publication 
of the previous letter). He has agreed 
to the nse of the prefixes GI and GW 
to denote stations in Northern Ireland 
and the Irish Free State respectively, 
but the use of the prefix GC has not 
been authorised. 

“In no circumstances can an inter- 
national prefix properly be used in con- 
nection with stations which are author- 
ised to use sending apparatus with 
artificial aerial only, that is, those 
whose call signals consist of a figure 
followed by three letters, 

“I am, Sir, l 

“ Your obedient servant, 
“ (Signed) W. E. WESTON, 
“For the Secretary.” 
oa00 


The letter from Mr. A. M. Houston- 
Fergus, which we published on page 122 
of our issue of January 26th, has brought 
in some interesting correspondence on the 
subject of the use of “DE” and CQ” 
hy British transmitters, from which we 
give the following extract, with the 
writer's permission :— 

‘Suppose I call you up when you 
are bothered with atmospherics. 
“Under G.P.O. practice you would 


get :— 
G 2ZC G 2ZC G 2ZC DE G 2QY 


G 2QY G 2QY, 
which can be sorted out, and, if von 
take it as 2QY¥YG, one or both of us 
wants some lessons in Morse. . 

“What would happen with American 
calling is :— 

2ZC 2ZC 2ZC UG 2QY 2QY 2QY, 
and now who is being called? 

“ You see, it does not matter whether 
the single ‘DE’ gets through at all, 
because everybody expects it on the 
British system, and the important key 
letters are repeated three times each. 
Whereas: by the American system, if 
an X coincides wilh the single inter- 
mediate, you have to wait for the whole 
call to be repeated. 

“Then about CQ calls. To a com- 
mercial operator, these connote: ‘ My 
professional honour is at stake, hecause 
I have a message which I can’t deliver 
by normal route, please help me out.’ 


Why should the amateurs fill the ether 
with these mild SOS calls, when their 
traffic is better described by ‘ TEST,’ 
meaning ‘I want further co-operation 
in my experiments, please help me.’ 
“ The trouble is that the U stations 
are numerically preponderant, and, 
being licensed for traffic, they copy 
commercial procedure very closely. You 
know how jealously the G.P.O. regard 
their message monopoly, and I do not 
think it would be tactful for us to press 
for a change, when TEST expresses our 
activities better, and, incidentally, 
takes less time to send than CQ.” 
We Britishers have the reputation of 
bemg a slow-going nation, but there is 
usually some good reason why sudden 
changes should not be made without con- 
sidering every aspect of the case. Ameri- 
eans, on the other hand, in their zeal for 
reform, are sometimes too precipitous in 


their action, 
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General Notes. 


With reference to the note in our issue 
A February 2nd of Mr. Lawler’s success- 
ful interchange of messages with Iceland, 
several correspondents claim to have fore- 
stalled him. 

Mr. H. J. Powditch, who is operating 
the station G 5VL at Porth, St. Columb 
Minor, tells us that he was in touch with 
IC AG1 on November 25th, 1926, and 
communication was maintained for some 
time until AGI’s valve burnt out. He 
also states that the Icelandic station is 
again transmitting, and that he will be 
pleased to forward any reports to him 
from stations who have not his address. 
Mr. E. G. Ingram (G 6IZ), Aberdeen, 
states that Mr. G. Gore (G 5DA), Ber- 
wick-on-Tweed, worked with BG1 in 
Reykjavik in 1925, but does not give us 
the exact date. 

Mr. H. Hiley, G 2IH, also worked the 
same station for over an hour at 1.10 
a.m. B.S.T. on June 26th, 1925, using an 
input of about 25 watts to a T.15 valve. 
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Mr. A. J. Baker (G 6QH), 23, Third 
Avenue, Bush Hill Park, Enfield, writes 
that on February 2nd he was in com- 
munication for an hour with AI DCR, 
the well-known station operated by Mr. 
R. J. Drudge-Coates at Rawalpindi. He 
was using an input of six watts from a 
D.C. hand generator toa D.E.4 valve. On 
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January 29th, using the same power, he 
exchanged signals with U 3PF, Mr. W. 
P. Brown, at Manoa, Pennsylvania, who 
reported the signals to be very steady 
D.C. 


o000 
Time Signals. 

Now that the B.B.C. has altered the 
time for transmitting the six dot seconds 
from 10.0 p.m. to 6.30 p.m., there must 
be many listeners who are then journey- 
ing homewards after their day’s work, 
and, in consequence, are unable to set 
their watches to the exact Greenwich 
time. We would remind these that the 
Fiffel Tower sends out the new inter- 
national time signals from 10.26 to 10.30 
p.m., followed by the rhythmic or ver- 
nier signals from 10.31 to 10.36 p.m. 

The daily schedule of French time 
signals is :— . 

Bordeaux, LY, on 18,900 metres, C.W., 
and Issy, OCDJ, on 32 metres, C.W., 


simultaneously. 


0756—0890 G.M.T. International. 
0801—0806 G.M.T. Rhythmic. 
1956—2000 G.M.T. International. 
2001—2006 G.M.T. Rhythmic. 

Eiffel Tower, FL, on 2,650 metres, 

spark. 

_0926—0930 G.M.T. International. 
0931—0936 G.M.T. Rhythmic. 
2226— 2230 G.M.T. International. 
22512236 G.M.T. Rhythmic: 


For the benefit of those unacquainted 
with the time-signa! codes we would state 
briefly that the International system, 
apart from preparation and closing sig- 
nals, is as follows :— 

Ist Minute.—The letter “X” sent 
every five seconds, followed by 6 dots, 
of which the last marks the end of the 
minute. l 


2nd Minute.—-The letter *“‘N,” fol- 
lowed by 6 dots. l 

ord Minule.—-The letter ‘“‘G,” fol- 
lowed by 6 dots, the final dot being 


exactly at the hour or half-hour, as the 
case may be. | 
Rhythmic or vernier time signals con- 
sist of a series of 306 signals transmitted 
in 300 seconds. Each minute begins with 
a dash, which is followed by 60 dots, the 
final signal at the end of the 5th minut 
being a dash. 


60000 
New Call-signs Allotted and Stations 
Identified. 
G SHR G. W. 


Haney; 5206, Wandsworth Roal, 
Clapham, S.W.8, 

G6DR D. E. Scarr, Hollydene, Hailgate, Howden 
! E. Yorks; transmits on 45 metres. 

GI 5ZY T. Smith, Inverary, Whitehead, Belfast. 
GW 150 W. Bryan Bates, Baltrasna, Asbbourne, Co. 
Meath, LF.S. - l 
Gi 2BLQ H. Polley, 75, Clifton Road, Bangor, Co. 

Down, Northern Ireland. 
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Revised Regional Scheme—World’s Biggest “ S.B.’’—Caution in Plymouth—Transatlantic 


A Daventry Forecast. 


_There seems to be a distinct possibility 
that “Daventry Junior,” the new ex- 
perimental high-power station of the 
- B.B.C., may be sénding out actual pro- 
grammes early this summer during 
broadcasting hours. Much will depend, 
of course, upon the success of the tests 
Which have already been referred to in 
these columns. But in’ any. case the 
formal opening of ‘‘ Daventry Junior ” 
as a fully fledged regional station will 
be delayed for a considerable period. 
November is a likely month for the 
ceremony. 

: 0000 

The New Scheme. 

Last week I was able to make refer- 
ence to a revised regional scheme, the 
substance of which was laid before mem- 
bers of the Wireless Organisation Ad- 
visory Committee by the Chief Engineer 
at a Savoy Hill meeting on January lst. 
It is understood that the older plan is 
superseded, provision being made for the 
erection of perhaps four ‘‘super’’ sta- 
lions, each with a power of 50 kilowatts. 
“Daventry Junior ° will be the first of 

these; where will the others be? 
T 0000 


Placing the High-power Stations. 

One of them will almost certainly be 
Situated near, but not in, London; and 
in placing the others we may take it that 
the B.B.C. engineers will avoid thickly- 
populated areas in order to give town 
listeners every chance of picking up 
alternative programmes. 


Sympathy. 
The sympathies of. all listeners will be 
with those unfortunate individuals who 
live under the aerial of a 50kW. station. 
Unless the science of selectivity is deve- 
loped very considerably, these luckless 
People will scrape up very little of an 
“alternative” nature. But there will 
e consolation in the fact that the local 
station will be audible on anything that 
even looks like a wireless set. Some- 
times, of course, their prayers for a 
local breakdown may be answered. 
0000 - 


World’s Biggest “S.B.” Effort. | : 


The speech of President Coolidge 
before Congress on Tuesday: next, Feb- 
Tuary 22nd, will be broadcast from- no 
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FUTURE FEATURES. : 
Sunday, February 20th. 
Lonpon.—The Wireless Military 
Band. l 


BrrMINGHAM.—Classical Favourites. 


Carpirr.—Pontypool Town and 
District Silver Band. 
Mancnester.—Song Recital by John 
Van Zyl (bass). 
Monday, February 2ist. 
Lonpon.—Musical Comedy Extracts 
and Variety. _ 
ABERDEEN.—Old Favourites. 
Berrast.—Derry Soloists. 
Tuesday, February 22nd. 
BirmincHamM.—City of Birmingham 
Police Band. 
BourRNEMOUTH.—Reminiscences of 
Opera. 
: Mancnester.—‘‘ Round Europe.” 
:  Newcastie. — Light Instrumental 
: and Vocal Concert. 
Grascow.—Scottish Towns Serics— 
Renfrew programme. 
Wednesday, February 23rd. 
Lonpon.—R. A. Roberts in “ Dick 
Turpin.” 
Mancuestrer.—An Afternoon: with 
Samuel Pepys, 
Giascow. — Handel 
Programme. 
Thursday, February 24th. 
Lonpon.—Regimental Feature with 
the Wireless Military Band. 


Anniversary 


BirmincHamM. — Schumann Pro- 
gramme. 

Carpirr.—‘‘ Spoiling the Broth.” 
played by Station Radio 
Players. 


ABERDEEN.—Scottish Concert. 

BELFast.—Symphony Concert. 
Friday, February 25th. 

Lonpon.—‘‘ Orpheus,” an opera by 
Gluck. - 

Bournemourn.—‘‘ Guy Wetherby’s 
Dilemma,” a comedy. 

MANCHESTER. — “The Kreutzer 
Sonata ’"~Winifred Small and 
Maurice Cole. . 

-Beurast.—Claude de Ville, Piano- 
forte Recital Series. 
Saturday, February 26th. 

Carpirr. — War Time Remin- 
iscences. 

Newcastte.—A Nautical Concert. 

Be.rast. — Mabel Constanduros 
(entertainer). 


has yet been undertuken in the United 
States, or in fact in any other county 
in the world. Approximately 25,000 
miles of landlines will be used for this 
broadcast. KDKA, Pittsburg, and 
2X AF, Schenectady will both transmit the 
speech on 63 metres and 32.79 metres 
respectively. The transmission will begin 
at 5.30 p.m. (G.M.T.). 


0000 
From a Local Paper. 
‘* Moscow is not such a difficult sta- 


: tion to get in Nottingham providing one 


has a receiver equal to the task.” 
agree. | 
2000 
Captain Eckersley’s Programme. 

As one who was responsible for many 
of the early broadcast programmes, 
Captain Eckersley, chief engineer of the 
B.B.C., should know as much, -perhaps, 


cas any of the officials at Savoy Hill 


about programme building. On March 
4th listeners will hear his programme. 
“Light, bright and varied, with a lean- 


-ing towards the humorous,’’. sums up 


the fare which he will provide. This 
programme was originally fixed for Feb- 
ruary 17th, but has had to be postponed. 
oo0oo0o0 i 
To-morrow’s National Concert. 

Signor Bernardino Mollinari will con- 
duct to-morrow’s B.B.C. national con- 
certs at the Albert Hall. The following 
is the full programme :—Concerto of the 
Seasons (Vivaldi, transcribed Molinari); 
Fifth Symphony, C Minor (Beethoven) ; 


Ballet Suite, ‘‘La Giara” (Alfredo 
Casella); “The Pinés of Rome” 
(Respighi); Overture, “Sicilian Ves- 
pers” (Verdi). 


oo00 
The Appeal Which Didn’t. 
A display of caution on the part of 


the director of the Plymouth relay sta- 


tion brought about a piquant situation 
on Sunday, February 6th. l 
This was the occasion of the novel | 
charity appeal made by Sir Gerald du 
Maurier ou behalf of the Hampstead 
General Hospital. Sir Gerald, it will 
he remembered, couched his uppeal in 


:- the form of an imaginary telephone con 


versation with the P M.G. in which he 
requested, with all the ‘urgency and ex- 
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citement of a typical ’phone caller, that 
a certain sum of money should be for- 
warded to tl#e hospital. 

But the Plymonth station director, 
imagining that the S.B. lines had run 
amok in the telephone exchange, 
promptly switched off! Plymonth 
listeners are still wondering what all the 
fuss was about. 

0000 


Transatlantic Relays. 


It seems a pity that the B.B.C. can- 
not announce beforehand when an 
attempt is to be made to relay American 
hroadcast programmes. Last week, when 
Keston’s reception from 2 XAF of the 
Ten Eyck dance band, Albany, U.S.A., 
was relayed through all B.B.C. stations 
from 11.35 p.m. onwards, many listeners 
who had already switched off would proh- 
ably have waited up for the fun if an an- 
nouncement had been made earlier in the 
evening. 

An official at Savoy Hill tells me that 
transatlantic relays are attempted only 
on Tuesdays. On these nights Keston 
is “on the prowl.” 

0000 


New Movement at Savoy Hill. 

“Brighter announcing,” ‘the living 
link,” “the personal touch ’’—these are 
some of the inspiriting phrases now on 
the lips of the select at Savoy Hill. 
They explain, inadequately, the aim of 
a new movement which is being set 
afoot by one of the most popular per- 
sonalities connected ‘with broadcasting, 
Mr. Rex Palmer. : 

Briefly, the idea is to secure con- 
tinuity of atmosphere in the evening’s 
programme by strengthening the liaison 
between announcers and by introducing 
into the proceedings a note of unity such 
as is often missing at the present time. 


TRANSMITTING ROOM AT WARSAW. 
the transmitting gear at the new Warsaw station, which it is rumoured is capable of 


a power ot 50 kilowatts 


Wireless 
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Shattered Illusions. 


Mr. Palmer points out that very often 
the announcer in, say, No. 2 studio has 
little idea, when his turn comes to take 
over the programme, what sort of artis- 
tic atmosphere has been built up by his 
predecessor in another studio. The 
result is that many listeners find the 
change of tone and manner somewhat 


' shattering. 


Steps are now being taken to ensure 
that every announcer can hear through 
the medium of headphones what is going 


Lon in any other studio. Thus when 


chamber music is to be followed by a 

horticultural talk in another studio, we 

shall be let down as lightly as possible! 
ooo°0 


Developing the Announcer’s Art. 


In the opinion of Mr, Palmer, the art 
of announcing is destined to receive much 
fuller recognition than it gets at present. 
Many listeners fail to realise how much 
responsibility falls on the shoulders of 
the announcer and to what extent a pro- 
gramme’ can be made or marred by the 
manner in which he discharges his duties. 


He must ‘‘ keep things humming,” main-. 


tain the correct time schedule, reassure 
nervous artistes, and carry out a hundred 
and one jobs over and above the simple 
duty of making himself agreeable to the 
listening public. Moreover, “he must 
always be prepared for the most frightful 
emergencies! 
oo0oo0oo0 


A Revival. 

Let us not be downcast. The graceful 
art of the broadcast hoax as expounded by 
Father Ronald Knox, is not dead. 

On Wednesday, December 29th, the 
Johannesburg broadeasting station gulled 
a good many people. On that evening the 
Transvaal Radio Society, which was 


This photograph sbows a small portion of 


The provisional wavelength of the station is 1,050 metres. 
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POLAND'S NEW STATION. This picture, 
which has just arrived from Warsaw, shows 
one of the completed masts of the new 
broadcasting station now under erection in 
the grounds of the Mokotov fortress, near 

the Polish capital. 

responsible for the programme from JB, 

announced that an attempt would be made 

to relay an American short-wave station. 

Soon after 8 p.m. listeners heard an 

announcement from the ‘ International 

Electric Company’s station WEXL, 

Albany, Noo York,” followed by nasal 

back chat and a selection on a ukulele. 

Fading occurred at regular intervals, 

atmospherics poured in, and the proceed- 

ings were further enlivened by the howls 
of supposed local oscillators. 
oo000 


Hoaxing the ‘‘ Hams.’’ 


The fake was produced under the 
direction of Mr. Grant Dalton, Vice- 
President of the Transvaal Radio 
Society. ‘‘ Fading ”? was accomplished by 
the judicious use of potentiometer, while 
howling and atmospherics were manu- 
facinred with ease by the use of a super- 
heterodyne in the transmitting room. 
And lest some of the more sceptical 
“hams ” should attempt to tune in the 
transmission direct from America Mr. 
Innes, of A3Y, picked up JB’s pro- 
granioe and relayed it on short waves. 

So let us not be downcast ! 

oo 


| J.B.’ in Trouble. 


Johannesburg station, by the way, wis 
threatened with extinction a fortnight 
ago through lack of funds. At the pre- 
sent moment it is being run by the 
Transvaal Radio Society. 
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Correspondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


VALVE PRICES. 


Sir—Mr. John Bunting’s letter, published in your issue of 
January 12th, interests me considerably, and I think perhaps 
your readers may like to know my experiences. — 

A year ago I was living in France, and, being none too 
satisfied with the performance of French wireless valves, 1 


bought some of a very well-known other foreign make. Now 


the name of these valves is a world-wide byword, and their 
quality and longevity leave nothing to be desired. The general 
purpose valves cost 55 francs (5s. at that time) and the power 
valves (with a large anode and a ‘‘ W” filament) cost 50 
francs, or just over 7s. These were the ordinary retail prices, 
after paying a heavy import duty into France. Furthermore, 


the currency of their country of origin was at parity, so that 


the rate of exchange was not responsible for the low price. 
Now I come to the worst part of my terrible story. These 
same valves are also made in England by agreement with their 
original makers, and I understand that sometimes the valves 
themselves are made abroad, but have their bases put on in 
England, and the finished article is sold as ‘‘ British made.” 
e only difference in the finished specimens of the two coun- 


tries is that the foreign ones have brown bakelite bases, and 


the British ones black. At the time of which I speak the price 
in England of the general purpose valves was 16s. 6d. and of 
the power valves 22s. 6d. The present prices are 14s, and 
18s. 6d., and the advertisements tell us that ‘‘ these reductions 
bring the valves within the reach of all.” Considering the 
foreign prices of 5s. and 7s., including 33% per cent. duty, it 
seems to me that our British friends prefer enormous profits. 
a “ring,” and a comparatively small turnover to small profits 
and quick returns. sal 

In addition to this, the British manufacturers have obtained 
an agreement from the foreign firm not to export the valves 
to the British market, and legal steps are taken to prevent 
their coming in through other foreign agents. A oad 

Surely this sort of policy only puts a brake on industry and 
denies both work ad pleasure to thousands. 

There seem to be very few British manufacturers who stand 
out against the ‘“‘ ring, but such as there are, I wish them 


` all presperity, and I hope they will receive the greatest possible 


support from British citizens. 
Bedford, CHARLES G. N. POOLMAN. | 
January, 1927. . 3 


Sir,—I read with interest Mr. John Bunting’s letter on the 
subject of the high price of power valves. This apparently ap- 
plies only to the British market. Perhaps the “ valvo ring ” can 
explain the “ramp” in-a satisfactory manner to the interested 
poblic. Personally, I should like to know why a French or 
Dutch made power valve can be purchased for 11s. or 12s. 
While similar British articles cost 18s. 6d. British goods may 
be best, but the price is all out of proportion to the difference 
in quality, in this case at all events. ' 
When will manufactarers understand that small turnover, 


J. BAILEY. 


ig profit, is not economy or common sense? 
London, S.W.17. 


January, 1927. — 
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Sir,—Mr. John Bunting’s explanation of the high prices 
of British wireless valves may be correct, but there is another 
aspect of the case which requires some explanation from the 
valve manufacturers. 

In an advertisement in. tho issue of the Belgian radio 
journal ‘* Radio Science’? dated February, 1926, there is a 
full-page advertisement of “ Ediswan’’ valves. At the same 
time a similar advertisement appeared in the British radio 
Press. 

The following table shows a comparison of prices in Belgium 
and England for the same valves :— 


Price in Equivalent Actual 
Type, Belgian francs. sterling prices, British prices. 
ALR. P . 35 6s. 6d. _ 8s. Od. 
A.R.D.E, ae -- 42.50 s. Od, 163s. 6d 
A.R.0O6 . 42.50 8s. Od 16s. 6d. 
P.V.5 65 12s, 2d 18s. Gd, 
P.V.6 65 12s. 2d 22s. 6d 
P.V.8 65 12s. 2d 22s, 6d 


Belgium. l 

That was happening a year ago—are things any different 
to-day ? i 

In the Australian ‘‘ Wireless Weekly ’’ for November, 1926, 
are shown prices of “ Mullard ”? valves at an all-round. price 
of 13s. 6d. each, whereas the prices in England for the same 
valves are 14s. and 18s. 6d. each respectively, according to 
type. = 
The Australian price in this instance has to include cost 
of freight. l . 

It would appear that citizens of the British Isles who wish 
to support home industries have to pay dearly for the privilege 
of doing so. Is it to be wondered at that thousands of people 
in this country purchase valves of Continental make, which 
give. as good a performance as the British makes, and which 


enable the purchasers to save a considerable sum? 


This state of affairs will continue until the British valve 
manufacturers cease to make the British public pay high 
prices to enable them to: sell at cheaper rates abroad. 

Beivedere. WILLTAM A. MILLER. 

January, 1927. $ = 


Sir,—In The Wireless World for January 12th a correspond- 
ent refers to the valve prices in this country being on the high 
side, with which I am in complete agreement. . 

It was rather significant that the raising of the price of the 
particular valve referred: to practically coincided with the 
amalgamation of the two big manufacturing bodies. 

Many of us would like to know how the standard six-volt 
valves can be sold in America at 2} dollars (about 10s.), and 
in this country anything from 14s. to 22s. 6d. ‘is asked for 
them. pos ra i 

It cannot be cost of manufacture, seeing: that the same 
firms in both countries must have access to the same machinery - 
and patents. Perhaps the manufacturers can enlighten us. 

Fraserburgh. _ A. BRUCE. 


January, 1927, 
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` Sir, —I have a copy of a New Zealand paper in which a half- 
page advertisement is devoted to valves oť one of the largest 
English manufacturers. The 4-volt 0.06 valve sold in this 
country at 14s. 6d. is advertised at 7s., the 4-volt 0.1 power 
valve at 13s. against 18s. 6d. Doubtless your readers will 
draw their own conclusions from the above. Personally, I 
shall never pay “ring” prices as long as it is possible to 
obtain valves manufactured by first-class Continental firms at 
less than half English prices. W. F. BEAMISH. 
Wallington. | 
January, 1927. 


Sir,—I acknowledge receipt of your letter of the 14th January 
calling the attention of the B.R.V.M.A. to correspondence in 
your journal relating to the prices of British valves in this 
country. 

The members of this Association are glad to have this oppor- 
tunity of dispelling the erroneous impression apparently exist- 
ing in the minds of some of your readers that it is the function 
of the B.R.V.M.A. to maintain the prices of valves in this 
country at an uneconomic level. 

It is the aim of this association so to fix the prices of British 
valves as to give the public good value for money; to give the 
retail and wholesale trade a reasonable profit to ensure good 
service; provide for the cost of past and future research work 
on valve development and leave a fair margin of profit for the 
Inanutacturers. l 

Numerous factors have combined to enable the foreigner 
to * dump”? valves on the British market at a price which 
enables him to retail at two-thirds of the British-made valve 
or even less. Some of these are :— 

(1) Manufacturing costs abroad, which are far jower than 
in this country, due to lower taxes, lower rates, 
infinitely lower wages and much longer working hours. 

(2) Rates of exchange. 

(3) The large number of types called for by the huge 
variety of wireless sets sold in this country, for which 
foreign and imported valves do not cater. 

(4) That British manufacturers have led the world in the 
development of the wireless valve—-itself a British 
invention—and intend to continue to do so, which 
means great expenditure on research work, much of 
which can never be put to commercia] use. 

(5) The great superiority im the quality of British made 
valves and the vigorous tests to which they are sub- 
jected and which causes to be rejected all valves not 
up to the high standard set by the B.R.V M.A. 


That there is, in a Few instances, a great disparity between 
prices for British valves in this country and those advertised 
overseas may be due to the sale of semt-obsolete or transit 
damaged goods. . ` 

The list prices ruling for British valves in Austrelia, New 
Zealand, South Africa, and other British Colonies are in some 
cases lower and in others higher than in this country. Where 
prices are lower, due to competition with countries with 
depreciated currency, manufacturers sacrifice profit to keep their 
factories over here employed. 

I might perhaps be permitted to add that the last sentence of 
ihe letter from Mr. Beamish, in which he states that he would 
not think of buying an Association valve so long as he could 
huy a Continental valve of good make at cheaper price, does, 
of course, suggest one reason why the English manufacturers 
have not yet been able to reduce their prices to a low level. 

It will be appreciated that if, at any rate for a time, all 
British users were prepared to pay the higher price for the 
british article, it would enable the manufacturers to manufac- 
ture on a larger basis and thus help to reduce the manufactur- 
ine costs. The benefits of such a reduction the British manu- 
facturers have always shown themselves prepared to pass on to 
the consumer. The manufacturers here are, naturally, con- 
stantly watching the cost of production in its relation to 
turnover over any given period, and as soon as they find there 
has been such an increase in turnover as to reduce manufactur- 
ing costs, a reduction in price immediately follows 

Your readers will have noticed that this has been the practice 
during the past few years, and that the present selling prices 
of valves have been considerably reduced, such reduction being 
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due to increased sales and the consequent 
manufacturing costs. 
BRITISH RADIO VALVE MANUFACTURERS’ ASSOC. 
February 4th, 1927. H. HOWITT, Secretary. 
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WET BATTERIES FOR H.T. SUPPLY. 


Sir,—In reply to ‘‘Sal Ammoniac’s’”’ letter in the February 
2nd issue of T'he Wireless World, I enclose my own experience 
with wet Leclanché cells for H.T. batteries. 

About eighteen months ago I made up two batteries of 40 
cells each, using discarded cells from pocket batteries, with 
new zincs and connections soldered. At the time my set was 
a three-valve 1-v-1, and averaged about three hours’ daily use. 
When new the voltage was 90, but dropped rapidly and re- 
mained about 55 for a period of about three months.’ Then a 
rapid deterioration set in, dropping to 40 volts, and was then 
discarded. This: was before firms were supplying separate 
sacks for making up one’s own battery. Since then I have tried 
new sacks (small size), with various strengths of sal-ammoniac, 
and also have tried the addition of zinc chloride. All cases, 
however, with small sacks, I find, lose at least 30 to 40 per 
cent. of full voltage, and if used freely become useless. 

Last August I made up a 26-cell battery, using arge sacks 
lin, diameter, lin. high, celluloid containers and separators. 
The cells were of generous size, allowing plenty of electrolyte. 
The voltage of this battery stood at 22 volts to this last 
week, when it has become dead through corrosion. The set 
in use is at present the ‘* Everyman’s Four ” since its publica- 
‘tion; previously, a two-valve set, employing two power valves, 
was used. To sum up, in my opinion, the small size sacks are 
not large enough to do their work, but the large size, with 
plenty of electrolyte,- would do so for a moderate output. ; 

This type of battery is certainly ‘“‘ handy” for the man of 
limited means, being easy to make up, renew, and look after, 
and I should like to see a more reliable cell brought out. 

London, S.W.18. F. J. EARP. 

February 6th, 1927. : 


Sir,—Your correspoudent ‘‘Sal Ammoniac,” in the current 
issue of Zhe Wireless World, expresses disappointment with 
the results obtained from a battery of small Leclanche cells 
used for H.T. supply. He admits that the battery is still 
functioning correctly after some months’ service, but that the 
voltage has dropped remarkably in a few weeks. 

It is evident that, in common with a large number of people, 
“Sal Ammoniac’’ does not realise that the small sack elements 
in these Leclanché cells become exhausted in due course, 
and require to be renewed just as much as the zine and sal- 
ammoniac solution. To assume otherwise is quite wrong, but 
I am sure that a false impression- has been created, principally 
by the advertisements of certain suppliers of these small cells, 
‘but also by correspondents’ articles in the less technical wire- 
less journals. The latter profess to show how to make np 
an H.T. battery of small fluid cells from exhausted elements 
extracted from discarded dry batterics. How .on earth one 
can expect resu!ts from exhausted depolarising material is 
beyond my comprehension. 

I would like to add that these little sack cells are excellent 
for H.T. supply assuming that a size of cell is chosen which 
is capable of giving, for a considerable period, the discharge 
rate required by the receiving apparatus. k. ATKINS. 

London, S.E.7. 

February 4th, 1927. 


Sir,—With reference to ‘*Sal Ammoniac’s” letter in the 
issue for February 2nd, regarding his experience of wet 
Leclanché cells for H.T. supply, I should like to give my 
experience, which, I think, has definitely proved the reverse 
of his. : 

In January, 1926, I built up a battery of 66 cells, supplied 
by Messrs. Siemens Bros., Ltd., designed, I believe, to give a 
curvvent of 15 or 20 milliamps. This battery, when completed, 
showed a voltage of 103, and was put to use on a 1-v-1 re- 
ceiver (consumption approximately 6 milliamps.), on February 
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2nd, 1926, since when it was in continuous use daily for about 
nine months, working never less than four hours per day. For 
the last three months it has been employed, under similar con- 
ditions, on `a O-v-2" receiver (consumption approximately 7 
milliamps.), and to-day the voltage stands at 88. 

I may add that I took extreme care in building the battery. 
Although no soldered connections were used, I was very careful 
to avoid any possibility of creeping, so common in some forms 
of Leclanché cells, by keeping everything scrupulously clean 
and dry. The care that I spent, combined with the excellent 
salt supplied by Messrs. Siemens Bros., Ltd., I think has 
contributed in no small way to my success. H. COWARD. 

Sittingbourne. X 

February 2nd, 1927. 


Sir,—The experience of your correspondent ‘ Sal Ammoniac ” 
with wet H.T. batteries is not unusual, unfortunately. 

About twelve months ago I purchased 120 cells of a well- 
known make, and although every care has been taken to prevent 
‘creeping, and to insulate them well by standing them on waxed 
_ boards, and the makers’ instructions regarding the use of a 
certain make of sal-ammoniac have been followed, I have had 
nothing but trouble with them. After about three months’ 
use a dozen or so of the cells showed a reversed voltage of 
0.1, and a large number of the others were down to 1 volt. 


This, in spite of the makers’ claim that the cells will deliver ` 


0 milliamps., whereas the load on my cells had not, except 
for a brief period of two or three hours, exceeded 10 milliamps. 
The cells are normally used on a two-valve set. 

After considerable trouble the makers offered to clean a num- 
ber of the cells. They did so, but after a week or two they 
Were as bad as ever. . l 

In consequence, I have had to return them to the makers 
again, but a few which have been sent to me for test after 
. Tecleaning are still unsatisfactory. 
‘It is a peculiar fact that the dealer from whom I bought 
my cells, and who has had a great many years’ experience in 
electrical matters, has had more trouble than I have had. 

hree or four other users of these cells have also had similar 
trouble to my own. 

It would appear that these troubles cannot be due entirely 
to the users, JAS. HUDSON. 

Manchester. 

February 2nd, 1927. 


Sitr,—In reply to “Sal Ammoniac’s”’ letter in your issue of 
February 2nd, may I state I have experienced the same trouble? 

In October I made up a wet battery of 63 cells, using all 
new large double-capacity sacks. 

The tops of the jars were given a coat of acid-proof paint, 
and when completed a few drops of liquid paraffin was placed 
in each cell to stop creeping. 

The voltage was never 1.47 volts per cell, as the total reading 
was 75 to 75 volts for the 63 jars. Lately the voltage has 
Apnea to about ZO volts, ‘and I have started to wash out and 

I am not the only one who has had this trouble, as I know 
of four fans who have given up in disgust. 

Perhaps some of the firms who advertise this kind of bat- 
tery could enlighten us on the subject.. DISAPPOINTED. 

Darlington. ; 

February 6th, 1927. 


ee eee. 


Sir,—I should ne to add my exporience to that of ‘‘Sal 
oniac’’ regarding the wet type of Leclanché battery as 

used for HT” å á eo 

Last July I purchased from a well-known firm a 90v. wet 
Leclanché battery, thinking that by so doing I should be saved 
both trouble and expense. | 

After about three weeks of use the voltage dropped from 
8 to 70, and continued to do so until it was reading below 60. 

then returned it to the makers, and on receiving it back 
found they had replaced all the sacks with new ones. ‘ 

Unfortunately, however, it soon developed the same trouble, 
and at the time of writing is again at the makers unde: test. 

My set (two-valve) takes less {han 6 milliamps, and I did noi 
have this trouble with the dry type of Leclanché. 
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I was'led to believe when I purchased this battery that, 
provided the instructions were carefully followed and the bat- 
tery was not overloaded, all that would be needed for its good 
behaviour was the renewal of zincs when necessary. 

London, S.W.18. i R. J. POULTER. 

February 4th, 1927. 


ARRANGEMENT OF PROGRAMMES. 


Sir, —As a regular reader of your excellent paper I should 
like to state that I am not at all m agreement with those of 
your correspondents who object to the broadcast talks. I find 
the talks and news the most interesting part of the programmes, 
while also enjoying the music, especially Albert Sandler's 
and Emilio Colombo’s orchestras, very much. If anything 
would induce me to give up listening, it would be the dis- 
continuance of the talks and the devotion of most of the pro- 
gramme time to revues and comedians, for which I have no use. 

Roe Wen. COUNTRY LISTENER. 

February 7th, 1927. 


ee ee 


Sir,—The remarks you make abont the educational experts 
at the B.B.C. produce an inartistic atmosphere in which 
I have never Jived. I would sconer starve in a garret than have 
to live in such-an euvironment as you describe. 

The manufacturers’ point of view is, or seems to be, the 
only thing to be considered; if so, they are taking a wrong- — 
headed view of things as to those of us who dislike jazz, 
ete., an alternative programme was promised; this was a 
definite promise or I should not have spent so much on wireless 
goods. If they stick to this one-sided view I will see to it 
that I never spend another penny on wireless. ‘The working- 
men—miany of them—are longing for education by wireless, they 
want to rise, and in these days it is only by education thev 
can rise. They deplore so much that they have to miss the 
school lectures, which are magnificent. 

The most selfish part of your scheme is that you will not 
vield us one little bit of the programme; if you will not do 
this, at least make haste to get an alternative programme 
which was definitely promised. | | 

Surely England has not sunk so low that a short lecture 
cannot be listened to. 

I was brought up in a progressive Midland town, and the rich 
and poor had to work and study there. I afterwards lived - 
abroad and was struck with the superior education of the 
working people. I hope the alternative programme will soon 
materialise. : , 

February 2nd, 1927. 

[Our correspondent has evidently mistaken our meaning; we 
did not suggest that educational efforts are undesirable but that 
progress in this direction should proceed not too rapidly and 
with caution.—Eb. ] 


B.B.C. TRANSMISSION OF PIANOFORTE MUSIC. 


Sir,—It is good to note from your correspondence page that, 
at long last, the infallibility of the B.B.C. transmission is being 
assailed. 

One is tempted to think that the impression of perfection 
which the B.B.C. has, unquestionably, tried to convey has 
been inspired less by their engineers than by the commercial 
element in their midst. Be this as it may, surely the time has 
now come for a frank avowal that the transmissions are never 
perfect (or anywhere near it), and also that, at times, tbey 
are decidedly bad. ‘Take, for instance, thelr transmissions of 
pianoforte playing. At times these are jarring and cacophonous, 
whilst at other times they are quite pleasant to hear. This 
shows clearly that the transmission is to blame, for the two 
effects can bhe observed over and over again on the sane 
receiver. Is it not time that a really serious attempt was 
made to get over the difficulties of pianoforte transmission and 
reception’? The pedal notes in the organ are doubtless good to 
hear, and it is n great achievement to be able to transmit and 
receive them. Let us all shake hands about that. But, after 
all, there are some of. us who would be glad to sacrifice a little 
in that direction if only we could get Letter piano music! 


E. C RICHARDSON. 
West Byflect, January, 1927. ; 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. All photographs published. will be paid for. 


Repairing Accumulators. 

Members of the Bristol and District 
Radio ‘Society had an opportunity of 
seeing practical work carried out 
by an expert on January 28th, when 
Mr. A. E. Pendock gave a fascinating 
demonstration of accumulator repairs, m- 
cluding lead burning with the aid of the 
oxygen blow-pipe. Several members then 
attempted the same task with rather 
mixed results. The general opinion was 
that the job is an easy one when you 
know how. 

Mr. Pendock had on view a range of 
Hart accumulators, and answered a num- 
ber of questions relating to battery care 
and charging. 

“Hon. secretary: Mr. S. J. Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 

0000 


Harmony in the Club Room. 


The fourth annual dinner of the Hack- 
ney and District Radio Society took place 
on Thursday, January 20th at the Talbot 
Restaurant, London Wall, and proved a 
great success. In proposing the toast of 
the “Society,” Mr. F. Jenkins referred 
to the fact that it had been established 
for 45 years. Many members had joined 
and many had dropped out, but now they 
had 55 “live ” members. Submitting the 
toast of “The Chairman,” Mr. George 
Sandy said that Mr. Cunningham had 
proved a most ideal chairman for a period 
of nearly four years. He had many calls 
upon his leisure, but he had always found 
time to come to their Monday meetings. 
For this they were grateful to Mrs. Cun- 
ningham, and as a little recompeuse to 
her from the members he asked Mr. 
Cunningham to accept for her a box of 
chocolates. 

Responding, Mr. Cunningham said that 
the society was notable for the harmony 
which existed among the members. They 
never had any quarrels, and although 
there were keen discussions, there was not 
the slightest personal animosity. 

_ Hon. secretary: Mr. G. E. Sandy, 61, 
Lauriston Road, South Hackney, E.8. 


0000 
Switches and Switching. 


A lecture on switches was an interest- 
ing feature at the last meeting of the 
Southport and District Radio Society, 
the speaker being Mr. P. K. Carmichael, 
a member of the society. The lecturer 
described a large number of different 
ipes of switch, and explained the uses of 
«itches in modern receiving sets. 

Visitors are welcomed at the society’s 


mectirgs, held every Monday at 8 p.m. in. 


the St. John Hall, Scarisbrick Street. 
ine hon seeretary is Mr. E. C. Wilson, 
ef Lingiwell,”?” Kirklees Road, Birkdale, 
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FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 16th. : 


Royal Society of Aris.—At 8 p.m. At John 3? 
Street, Adelphi, W.C.2.. Lecture: ‘* Some 
Studies in Connection with the Manu- 
facture of Electric Lamps and Thermionte 
Vares,” by Mr. C. G. Paterson, O.B.E., 
F .Inst.P. In the chair: Sir Oliver 
Lodge, M.A., LL.D., D.Se., F.R.S. 

Edinburgh and District Radio Society.— 
A 8 p.m. At 117 George Street. 
Taik on “A Moving Coil Loud-speaker,” 
by Mr G. N. Fordyce. 

Muswell Hill and District. Radio Socictu. 
—At 8 mm. At Tellington Sckool, 
Tetherdown, Lecture and Denonstra- 
tion: “ Super-Heterodune Reccivers,” by 
Mr, O. H. Pattcrson (G2Y Y). 

Tottenham Wireless Societyu.—At 8 p.m, 
At the Institute, 10, Bruce Grore, N.17. 
Demonstration of the Lodge “N” 
Receiver, by Mr. E J. A. Hall. 

THURSDAY, FEBRUARY 17th. 

Stretford and District Radio Society.—At 
“The Cottage,” Derbyshire Lane. A 
Night with the Society's Transneiticr, 
555. 


FRIDAY, FEBRUARY 18th. 


Radio Experimental Society of Man- 
chester.—Talks and Demonstration | on 
“ Crystals and Oscillating Crystals,” by 


: Mr, J. Levy 
© Leeds Radio Society—A1& 8 pm. At 
: Collinson’s -Café, Wellington Street. 
Questions Night, conducted by Mr. A. M. 
Bage. : 
Sheffield and District Wireless Socicty.— 


At the Dept. of Applied Science, St. 
George's Square, Lecture (with Demon- 
strations): “ Mechanical Analogies,” by 
Mr, A. F. Carter, AMIE.E. 


MONDAY, FEBRUARY 2ist. 


Northampton and District Amateur Radio : 
Socictu—At 8 pm. At the Cosmo Cafe, 
The Drapery. Lecture by Mr R. G. 
Turner, 


Hackney and District Radio Socicty.—At 
8 p.m. At 18-24, Lower Clapton Road, 
E.5. Loud-speuker Contest. 


Life of H.T. Batteries. 

The ‘‘expectation of life” in regard 
to H.T. batteries of various sizes was 
dealt with by Mr. Towell (of Messrs. 
Siemens Bros., Ltd., Woolwich} at the 
Muswell Hill and District Radio Society 
meeting on January 26th. By means of 
a number of lantern slides the members 
were afforded a glimpse of the various 
processes through which the batteries 
pass in the course of manufacture. Hon. 
secretary : Mr. Gerald S. Sessions, 20, 
Grasmere Road, N.10. 
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Draping in the Studio. 

Mr. J. F. Stanley, B.Sc., A.C.G.I., 
hon. secretary of the General Committee 
of Affiliated Societies, gave`an informal 
address on “Conditions Affecting the 
Design of Broadcasting Studios >° at the 
meeting of the Ilford and District Radio 
Society on January 26th. Mr. Stanley 
provided some interesting information on 


standing waves of sound, echo, growth of 
sound, and the absorption of sound waves 
by various materials such as drapery, 
carpets, concrete, and plaster. The 
Broadcasting Corporation, he said, had 
now abandoned the use of many layers of 
draping in their studios, and had concen- 
trated more upon suitable draping for the 
studio roof or upper part of walls. By- 
moving these drapings a difference from 
between 3 and 15 seconds could be made 
in the period of reverberation, a point 
which had a great advantage in arranging 
different types of transmissions, — 

Communications should be addressed to 
the hon. secretary, 50, Empress Avenue, 
Tiford. 

ooco 

Loud-speakers on Test. 


-An exciting “ Loud-speaker Contest” 
took place at the last meeting of the 
Bradford Radio Society at which fourteen 
commercially manufactured instruments 
and three of the home-made variety were 
hidden behind a screen and judged upon 
their merits by an audience of sixty mem- 
bers. Each instrument was tested on a 
Burndept Ethophone III receiver, which 
gave excellent results on the local station. 
Each instrument was given a minute’s 
test for volume, after which the same pro- 
cedure was adopted with regard to clarity 
of reproduction, 

The results of the test were iHuminat- 
ing. The best amateur loud-speaker was 
that constructed by Mr. Haigh. 

Hon. secretary: Mr. E. A. Cowling, 
1,145, Leeds Road, Bradford. 
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The Story of the Loud-speaker. 


Many new facts in connection with the 
manufacture of loud-speakers were out- 
lined by Mr. Rickets, of the Amplion Co., 
ut the last meeting of the Croydon Wire- 
less and Physical Society. Aided by an 
excellent selection of lantern slides, the 
lecturer gave a fascinating account of the 
development ‘of the loud-speaker, begin- 
ning with the days of the Bell telephonc 
and concluding with details of the latest 
type of instrument for mass demonstration 
purposes. Mr. Rickets described the 
uction of various types, ‘such as the reed, 
induction, electro-dynamic, air-blast, and 
the piezo-electric, and numerous sound 
amplifying devices were illustrated on 
the screen. A lively discussion followed, 
in which visiting members of the Cater- 
ham and District Radio Society ‘took 
part. . 

Visitors are welcomed to all meetings 
of the society. Particulars can be ob- 
tained from the hon. secretary, Mr. 
H. T. P. Gee, Staple House, 51 and 52, 
Chancery Lane, London, W.C.2. 
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- Specifications obtainable at the Patent Office, 25, Southampton Buildings, 


Mains Unit. 
| . (No. 262,190.) 
Application Date: Sept. Tih, 1925. 


_A particular form of smoothing circuit 
is incorporated in a mains unit described 
in the above British patent. Referring 
to the accompanying illustration, it will 
be seen that the alternating current 
supply is. shown- at XY, and is taken 
direct to the anode A of the rectifying 
valve, which is shown as a three-electrode 
valve with the grid and ‘anode joined 
together. The filament F is heated by 


a transformer T, and a Variable resist- 
ance R, controls the filament current. In 
order that valves having filaments rated 
-at various voltages, such as bright and 
dull-emitter valves, may be employed, 


Rectifying and smoothing unit for A.C. mains. 
(No. 262,190.) 


the transformer is provided with a 
switch S, which connects the filament 
to cither of two tappings. The smooth- 
ing circuit comprises two condensers C, 
and C, arranged on either side of a 
- combination of resistances. and a choke. 
The negative lead contains a choke IL 
between the two condensers, while the 
positivo lead contains the. resistances R. 
and R, These, if desired, may be 
placed in parallel by a switch N. The 
specification states that the choke may be 
of the order of 51 henries, the resistance 
R, about 9,000 ohms, and R, about 
100,000 ohms. | 
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Coil-driven Diaphragm. 
(No. 250,931.) 
Con, date (U.S.A.): April 20th, 1925. 


A modification of the Rice-Kellog type 


of loud-speaker is described in the above — 


British patent by C. W. Rice. Readers 
are no doubt familiar with this type of 
speaker, which consists esentially of a 
light diaphragm driven by a moving coil 
working in a strong magnetic field. An 
electro-magnet is utilised in which the 
turns are arranged concentrically, the 
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moving coil being located in the annular 
gap between the two poles. It is men- 
tioned in the specification that the im- 
pedance of the coil at various audio- 
frequencies is determined partly by its 
ohmic resistance and partly by its 
reactance. 
At very low frequencies the impedance 
is due almost entirely to its resistance, 
while at higher frequencies the reactive 
component may predominate. ‘This, 
however, tends to give rise to unequal 
response over the usual speech and music 
bands, and the object of the invention 
is to flatten out the response curve, so 
that for a given voltage over the entire 
frequency range there will be an equal 
response. This is accomplished by as- 
sociating one or two short-circuited turns, 
preferably in the form of a copper ring, 
with the moving coil, so that the copper 
ring acts as a short-circuited secondary 
winding to the coil. This, of course, 
considerably lowers the impedance of thie 
winding, and hence tends tọ equalise its 
response over the entire range, particu- 
larly with the higher frequencies. The 


accompanying illustration indicates one 


arrangenient of the invention, where a 
light diaphragm D, the edge of which 
is omitted, is fixed to a coil C wound on 
a cylindrical former F, and joined to the 
truncated portion of the cone. The 
magnetic system comprises a cylindrical 
pole P and an annular pole A, energised 
in the usual way from a source of direct 
current supply, and the moving coil C 
is located in the gap between the two 
poles. The coil C is maintained in posi- 


Coil-driven loud-speaker movement with 
copper damping ring. (No. 250,931.) 


tion partly by means of supports in the 


form of light rods R fixed to a spider 
S, screwed to the end of the pole piece 
P. The free edges of tho conical dia- 
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the permission of the Controiler of H.M. Stationery Office, from 
London, W.C.2, price 1s. each. 


phragm are also supported by thin leather, 
rubber, silk, or similar material. Two 
copper rings K are let into the two. pole 
pieces, i.e., the central pole piece P and 
the annular built-up pole piece A. These 
rings act as a short-circuited secondary 
winding to the maving coil C. Lines of 
force emanating from the moving coil 
due to speech currents will link with the 
copper rings, thus lowering the im- 
pedance of the coil, thereby bringing 
abont the desired effect. 
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Slow-motion Drive. 
(No. 261,476.) 
Application date: August 19th, 1925. 
A very ingenious form of drive is 


described by H. G. Gowring and the 
Western Electric Co., Ltd., in the above 


(No. 261,476.) 


Slow-motion drive. 


British patent. The object of the inven- 
tion is to obviate the necessity for the 
accurate assembly of two shafts, or 


similar driving means, such as the slow- 


motion device of a variable condenser. 
One arrangement, of the invention is 
shown in the accompanying diagram. 
Here a disc D mounted on a shaft (not 


shown) has to be driven from another 


shaft S. The edge of the disc is bevelled - 
at B, the bevelled portion being gripped 
between two cones on the shaft S. One 
cone C is integral with the shaft, while 
an extension is screwed and carries a 
nut N and a helical spring H working 
against another cone K, which is shown 
in cross-section, and is free to move on 
the extension of the shaft. The spring 
exerts sufficient pressure on the two cones 
to cause them to grip the edge of the 
bevelled disc. Thus, rotation of the 
shaft causes the cone member C to drive 
the bevelled edged disc by virtue of tho 
friction between the two. A reduction 
in gear is also obtained, and it will be 
obvious that the freedom imparted by 
the spring controllei cone K does not. 
necessitate the two shafts being correctly 
aligned. 
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Questions should be concisely worded and 


Filament Current from D.C. Mains. 


l heve a three-valve receiver, the valves 
consisting of one R.5.v. bright emitter, 
one D.E, valve taking 0.55 amp. at 
5 volts, and one P.M.6, and would 
like to use my 240-volt D.C. mains 
for both H.T. and L.T. supply by 
building a high-tension eliminator. 
acill you kindly tell me if it is practi- 
cable to use the mains in this case, 
and if not, what other alternatives do 
you suggest ? J. M. K. 


There is every advantage in using the 
mains for supplying the set with H.T., 
but the L.T. supply is a different matter 
altogether, and is liable to be rather ex- 


peusive under the conditions you require.’ 


The bright emitter valves take a fila- 
ment current of 0.7 to 0.8 of an ampere 
and the P.M.6 takes only 0.1 ampere, 
so that the problem at once arises as to 
how to connect the filaments of the valves 
to obtain the most economical results. 

The easiest way to connect the fila- 
ments of the valves is to arrange them 
in parallel; just as they are connected 
to the L.T. accumulator at present, but 
this is far from 
most economical way, for the following 
reason: When the filaments are ìn 
parallel, the total current taken is 0.75 
for the R.5.v. + 0.35 for the D.E. valve 
+ 0.1 for the P.M.6, making a total of 
1.2 amperes. This current has to be 
taken from the 240 volt mains, and the 
unwanted 255 volts (since the valves only 
require 5 volts) dropped in a suitable 
series resistance. The § power con- 
sumed by this arrangement ìs 1.2 
amps, at 240 volts, or 288 watts, although 
the power actually expended in heating 
the filaments is only 1.2 x 5, or 6 watts, 
the remaining 282 watts being wasted as 
heat in the series resistance. l 

Certainly this series resistance is use- 
ful in providing a means of supplying 
values of H.T. for the valves, but the 
power consumed in the H.T. circuit may 
be, perhaps, 12 milliamps at 240 volts 
(this is rather on the high side), or 0.288 
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watts only—so that the H.T. power is 
negligible compared with the L.T. power 
required. 

Putting the problem into £ s. d., the 
cost for 1,000 hours at 6d. per unit is 
only 1.75 pence for H.T. and £7 4s. for 
L.T. supply. Now 1,000 hours represents 
about 25 hours per night for a year, which 


_ is probably quite a fair estimate for the 


average use of a broadeast set. 


Parallel connections of valve filaments 
(a), and series connections qP) with 


paralle! rheostats recommended for use 


with D.C. mains. 


It is obvious from the foregoing ex- 
ample that it is not going to pay to run 
the valves in this fashion. Another alter- 
native is to run the valve filaments in 
series, but as each one requires a different 
current, those requiring smaller currents 
must be shunted with more or less re- 
sistance so that only the correct current 
passes through the filament. The arrange- 
ment required 1s shown in the diagram. 
This arrangement will be more economical 
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than that first discussed, as the current 
will only be the maximum required by 
vne filament, i.e., 0.75 amp. The power 
consumed in this case will be 0.75 amp. 
at 240 volts, or 180, and the cost for 
L.T. for 1,000 hours will be £4 10s. at 
the same rate as before—the cost for 
H.T., of course, remaining the same. ‘The 
great disadvantages of this particular 
method consist in the very great cure 
with which the shunting resistances must 
be adjusted and the necessity for chang- 
ing over the resistances if ig is desired 
to interchange the valves for experimental 
purposes. For safety the shunting vre- 
sistances should be set so that there ts 
very little resistance in circuit before 
switching on to the mains, and then cach 
resistance increased to increase the cur- 
rent through the corresponding valve. 

The question of cost has been gone into 
rather at length to prepare the way for 
the suggestion which will really give the 
best results, namely, that of scrapping 
the R.5.v. and the D.E. valves and sub- 
slituting modern low temperature valves 
consuming a current of the order of 0.1 
amp. | 

It will now be shown that this last 
suggestion, besides giving better results 
owing to the undoubted superiority of 
modern dull emitter valves over their 
earlier type, and more so over the bright 
emitters, will be by far the cheapest in 
the long run, even though apparently the 
most expensive in first cost. 

The two valves will cost, say, 14s. cach, 
making a total of £1 8s. Against this, 
the total current taken will be QO.1 amp. 


© with the valves in series, and thus the 


power consumed is 0.1 x 240, or 24 
watts. For 1,000 hours the cost is, there- 
fore, 12 shillings only, so that for 1,C00 
hours the total cost of the.new arrange- 
ment is £2. The valves may be inter- 
changed as desired, since they all take 
the same current, and the performance of 
the set will be better with this scheme 
than with the old valves. Moreover, thie 
latter will still be available for experi- 
mental purposes. 
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| MORE PROGRAMME SUGGESTIONS. 


æA UBSEQUENT to the suggestions which we 
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have made for a better arrangement of pro- 
à Qà grammes so that various sections of the listen- 
D ing public are catered for over longer periods 
L AZ in programme trans- 
4 | missions, we find that 
; many proposals have 
T been made in other quarters endors- 
| ing the view that ‘‘ scrappy ’’ pro- 
‘grammes consisting of items of 
‘mixed appeal are unsatisfactory. 
_ One proposal in particular which 
| has come to our notice recommends 
that various types of programmes 


EDITORIAL Views 
QuaLtity THREE 


the way of solution of the problems 


gramme”. idea introduced by the 
B.B.C. seems to be a good basis on 
which to work in the building of 
Programmes, - provided that the 
author of “‘ My Programme ’’ com- 
Piles a programme strictly to his 
own tastes, which, we assume, are 
mur ity ; but several of the ‘‘ My DAs ’? which hich 
neen put on in the past have been so varied in character 
‘Mat it is difficult to believe that all the items are special 
Tavourites of the author; rather it would seem that the 
author has tried to put GERENT, in the position of the 


T 


B.B.C. programme authorities themselves, and has com- 
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piled a programme which he thinks should appeal to most 
tastes. 

By all means let us have more ‘f My Programmes,’’ 
provided we can count on the author to follow his own 
tastes and please himself without worrying about sections 
of listeners who do not belong to his ‘‘ group.” 
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IDENTIFYING 
“215 TRANSMISSIONS. 
216 


The problem of the identification 
of transmissions is one which re- 
mains of very special interest to our 
readers. A good deal of corre- 
spondence discussing systems which 


should be confined to specified HI. Ss TA Zab could be put into operation to 
Wavelengths so that the listener By A. G. cst Ses assist us in identifying foreign 
would know that on a certain wave- PUB sR OM:, TAM Cups.) 280 transmissions has appeared re- 
length he would get talks, on Current Torics ih. aR 2A cently in this journal, and it 
another wavelength music, and so BROADCAST T REOETVERS TRE- EDI was announced that the subject 
forth. This appears to be an at- swan R.C. apne eos ee aye 885 was included on the agenda for 
_tractive proposition, but it seems to Practica, HINTS AND Tirs :.. -... 255 the recent . Broadcast Conference 
“us that there are many difficulties in MEASUREMENTS ON RADIO-FREQUENCY held in Brussels. We learn that, 
AMPLIFIERS, IV. 257 


unfortunately, so much other busi- 
ness had to be got through on that 
occasion, particularly in connection 
with allocation of wavelengths for 


241 the longer-wave stations, that the 
question of providing an inter- 
244 national system of call-signs to 


overcome’ the present difficulty of 
station identification had to be 
shelved fdr a future occasion. We are now given to 
understand that at a further meeting of the European 


representatives of broadcasting, to be held in Geneva in ` 


April, this question of a system of call-signs will be 
dealt with. In common with all owners of sensitive re- 
ceiving sets, we look forward with great interest to the 
result of the deliberations of this conference. 
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A Threezvalve Set for the Long and Short Broadcast Wavelengths. $ 


By W. JAMES. 


three receivers, all of which have one or more stages 

of radio-frequency amplification. have first 
the ‘‘ Everyman’s Four ” receiver, which has turned out to 
be the most popular set of the season; this has one stage 
of radio- frequency amplification. The second receiver 1s 
known as ‘t Everyman’s Three-valve ’’ receiver ; this also 
has one stage of R.F. amplification. Thirdly, we have 
“ The Wireless World Five,’’ with its two stages of R.F. 
amplification. Judging by these three receivers it would 
seem that the writer is a firm believer in radio-frequency 


ID URING the last few months the writer has described 


Fig. 1.—Explanatory diagram of the receiver. 
X Y Z, three—pole change-over switch ; Cı, 0.0005 mfd. 
C-,2 mfd. ; ; R;, 1 megohm ; Ro tapped 60,000 ohms ied wound; 
frequency choke coil; T;, a 5: 
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Li, Ls „» Ls, lower wavelength coils ; 
Co; 0.0002 mfd. ; C}, 0.00025 mfd. 
R, and Ri, 0.25 megohm ; R;, 6 ohms resistance ; ; H.F.C., high- 
i transformer ; L-7, 32-henry choke ; V;, detector valve with high amplification factor; Və, amplifying 

valve with moderate A.C. resistance ; f 


Two -Ran e 


Broadcas. 


Recez ver L | 


amplification—and, indeed, this is true; but there are 
circumstances in which a very simple broadcast set that is” 
capable of receiving the local station and Daventry at” 
really good strength and that gives as nearly perfect 
quality as can be obtained is ideal. Such an insti- 
ment can be so designed that, used with a first-class loud?” 
speaker, it will give far better quality for the same e volume 
of sound than any gramophone. ~ 

Now, what has the average non-technical person in mind 
when one speaks of a broadcast receiver ? He has in mind 
a simple set which, is turned on and off by means of a 


v 


LOUDSPEAKER 


Lz, Li, Lg, longer wavelength plug-in coils; q 
; Cy, 0. 1 mfd. mica; C;,2 mfd. ; Cg, 5 mfd. ; 3 
à 
1 
4 


Vs, ‘* super power” valve. 
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Quality Three— = >- 
switch knob; he. expects to rereive the local station. or 


Daventry by moving a second knob, and he most certainly. 


expects the receiver to have an effective strength control to 
enable him easily to regulate the volume of sound emitted 


"by the’ loud-speaker. | X 


Taking these things in order, we find that the ‘‘ on’ 


illustrated here being: mounted on the terminal strip at the 
back, + Ft is fitted in this position so that the filament and 
anode circuits are broken or connected at the point where 
the power- is-joined‘to the receiver. The switeh is of the 
type which makes or breaks the filament and the anode 
circuit, ‘ahd -is shown as two separate switches in the ex- 
planatory- diagram (Fig, 1); it can be seen in the illustra- 
tion of the back of the receiver. Le : 


oe 7 The Circuit. Used. 


It is a little more difficult to arrange for Daventry or the 
local station to be received merely by actuating a switch, 
but this receiver is so designed that it is necessary only 
slightly to retune after moving the switch. That is to say, 
if the local station is received with the tuning condenser at 
50 degrees and the switch knob ‘‘ up,’’ Daventry will be 
received with the switch knob ‘‘ down ’”’ and the condenser 
- set at about 60 degrees, depending on the coils and the 
aerial in use. The illustration at the head of this article 
shows that the set has two large knobs and dials ; the left- 
hand one is for tuning the aerial circuit and the right-hand 
one is a reaction control. It is for the reader to decide 
whether or not the amount of reaction applied to the aerial 
circuit shall be sufficient to produce self-oscillation ; this 
can be controlled by the coils as described below. 

A volume control is easily provided, and comprises a 
switch connected to the cletector valve in such a way that 


View of the back of the completed receiver. Many of the parts are mounted below the baseboard. 
The three plug-in coils on the right-hand side are for reaction, secondary and aerial circuits for the | 
longer wavelengths. The *“ on" and “ off’? switch knob can be seen fitted to the terminal strip. 
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the amplitude of the signal applied to the first low: 
frequency amplifying valve can be varied from the full 


amount to one-sixth, in six steps. A switch of the one-hole 


fixing type is used, and its knob can be seen at the bottom 
of the centre of the panel. — | l | 
On the front panel, then, we have the aeifal tuning and 


| reaction condensers, the long and short wavelength switch, 
and‘ off 2”, switch presents no difficulty, the one in the set - 


and the volume control. 
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Fig. 2.—Details of the lower wavelength coils, comprising the 
aerial, secondary and reaction windings. The former is of Paxolin, 
the supports of ebonite, and the base of wood. 


At the back of the receiver is a strip of ebonite carrying 
the aerial and earth terminals, the battery and loud-speaker 
terminals, and the ‘‘ on ” and *‘ off ’’ switch. 

Turning now to the explanatory diagram, Fig. 1, it will 

be seen that coils L,, L,, and 
L, are used together; simi- 
larly with coils L,, L,, and 
-L,. A three-pole two-posi- 
tion switch having movable 
contacts X, Y, Z, is used to 
transfer the coils, the respec- 
tive contacts being marked 1 
and 2. With the switch con- 
tacts in the position shown in 
the drawing the aerial circuit 
is completed from terminal A 
through L, to earth, we 
switch X at point r. The 
secondary circuit ` is com- 
` pleted by contact Y at point 
r, and includes the tuning 
coil L, and condenser C,. 
This circuit, it can be seen, 
is connected to the detector 
valve V, vča the grid con- 
denser and leak, C}, R,, and 
to the grid battery at GB,. 
In the anode circuit of the 
detector is the reaction coil, 
and L, is ‘connected by con- 
tact Z at point 1. The three 
coils L,, L}, and L, are for. 
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Fig. 3.—Front panel of cbonite: A, 3/8in. dlameter ; 
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B, 1/4in. diameter; C, 1/8in. diameter and countersunk for No. 4 wood screws $; 


D, 1/8in. diameter. 


the 200 to 550 metres range of wavelengths and are wound 
on a single former, as shown in Fig. 2. It will be 
noticed that when the lower wavelength coils are con- 
nected the long wavelength coils are short-circuited ; 


these sets of coils are well spaced in the receiver and are’ 


at right angles. It would, therefore, be expected that 
the two sets will not interact, and such is found to be true 
in practice, for no difference in signal strength can be de- 
tected when the three coils Ia, L, and L, are removed 
from or put back in the sct. Similarly, when the switch 
is moved to the long-wave position, that is position 2, 
the coils L.,, L}, and L; are short-circuited and coils I.a, 
J.,, and L, are connected ; the latter coils are of the plug- 
in type. Three single coil-holders are used, it not being 


Fig. 4.—The ebonite terminal strip: A, 7/32in. diameter; B, 1/8in, diameter, countersunk for No. 4 wood screws: C, 
diameter, countersunk for No. 6 B.A. screws. 


necessary to vary the relative positions of the coils when 
once the best position for them has been found. ‘hese 
coils can be seen in the illustration of the. back of the. 
receiver, the plug-in coil nearest the front panel being. 
included in the aerial circuit. 

Coils L}, L,, and IL, being interchangeable, the reader. 
is probably asking himself why coils L,, L}, and L, are 
required at all. The answer is twofold. In the first 
place, it is more convenient to have the two complete ‘sets 
of coils connected to the circuit so that the working of 
a switch will connect the set of coils required rather than 
to have to open the cabinet and to change the coils when 
it is desired to move from the local station to Daventry. 
Secondly, an aerial-grid coil comprising L, and Ja, 


1/8in. 
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Quality Thres.— | : 

having a secondary of Litzendraht and a primary winding 
of ebonite spacers, is far more efficient than a pair of 
plug-in coils, and is easily constructed. The reaction 
winding L, is merely a coil of a few turns of fine wire 
wound at one end of the aerial grid transformer. 


Choice of Components. 


Grid circuit rectification, using a grid condenser C, and 


grid resistance R,, is employed, the return end of the 


grid circuit being connected to the positive terminal of 
the grid bias battery.at GB,. The filament negative wire 
is joined to plug GB ; hence the voltage of the grid circuit 
with respect to negative L.T. can ‘be varied by altering 
the position of plug GB. The grid. circuit is positive 
with respect to negative L.T. by the voltage of the grid 
bias battery. included between GB, and GB ; further, the 
working Characteristics can be varied within limits by 
adjustment of the plug GB. If the voltage between GB 
and GB, is six, the grid is more positively biased than 
when the voltage GB to GB, is less than six. This ad- 
justment is an extremely useful one, for not only can the 
effectiveness of the rectifier be varied, but the reaction 
circuit is also affected. Reducing the positive bias 
applied to the grid circuit has the effect of smoothing the 
reaction control when a valve with'a high amplification 
factor and a fairly low A.C. resistance is used as the 
rectifier. ` | 


It might- be thought when quality is the first considera-- 


tion that anode bend rectification should be used instead 
of grid circuit rectification, but it is essential to use grid 
circuit rectification if’ smooth reaction is required, and, 
further, provided the grid circuit rectifier is properly pro- 
portioned the method is not inferior to ‘anode rectification 
as it is normally used. | : 

In the anode circuit of the rectifier V, is a radio-fre- 
quency choke coil: H.F.C., which is in series wah a 
tapped wire-wound resistance. The resistance R, -has 
six tappings, which are taken to a switch; thus the volt- 
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‘This view shows the arrangement of the parts on the top of the baseboard. On the teft are the three 
Plug-in coil holders, in the centre the lower wavelength coils, while on the right can be seen the 
low-frequency transformer and the grid bias batteries. l 
i A 


B13 


_. Wireless k 
World 


219 | 


age applied to the first low-frequency amplifying valve 
through the coupling condenser C, and resistance R, can 
be varied from the full voltage developed across the 
resistance to one-sixth of this amount. This tapped re- 


‘sistance is the volume control, and it is quite effective. 


Condenser C, is the reaction condenser, and is con- 
nected in series with reaction coils L,, L,, to the end of 
resistance R, connected to +H.T.,. As the value of 


Fig. 5.—Method of mounting the low-frequency transformer 
and details of the battery clips, of which two are required. 


this condenser is increased the radio-frequency currents 
passing through the reaction coil are strengthened and the 
amount of reaction applied to the grid circuit increases. 
Condenser C, is in shunt with the anode resistance and 
H.F.C.; it therefore tends to reduce the strength of the 
higher audio-frequencies. This effect is negligible in this 
receiver, however, because a low value of anode resist- 
ance is used—6c,ooo0 ohnis. Even at 10,000 cycles the 
reduction is merely a few per cent. The amplification 
of the lower frequencies is practically uniform ‘down to 
a frequency of 20-30 cycles per secdnd. This is con- 
trolled by the value of the coupling condenser C, and 
the grid leak R,- These have values of o.1 mfd. and 
0.25 megohm respectively. 
Resistance R,, of 0.25 meg- 
ohm, is employed to reduce 
the magnitude of the high- 
frequency currents which 
tend to pass from the anode 
circuit of the detector to the 
low-frequency amplifier. As 
a matter of fact, very little 
high-frequency current passes 
to G,, but R, is useful in 
‘reducing what little does 
reach C}. 

A transformer is used to 
couple the second and third 
valves, the particular instru- 
ment used being a Ferranti 
3h: I. This instrument 
gives a remarkably uniform 
amplification .over a wide 
range of frequencies when 
used with a valve of 25,000 
to 30,000 ohms A.C. resist- 
ance. 
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_ Much better results can be obtained, however, by using 

a valve of lower A.C. resistance at Va. Two effects are 
produced when a low resistance valve is used. In the 
first-place low notes such as 50 cycles are amplified, and 
in the second place the higher notes are amplified more 
than those of between, say, 1,000 and 3,000 cycles; in 
other. words, the curve is practically flat from about roo 
cycles to 4,000 cycles. At this point it begins to rise, 
while it commences to fall again at about 7,a00 cycles. 
This is a very useful feature, as the higher notes, which 
may be weakened relative to the lower notes by the tuned ` 
circuit and the rectifier, are brought up in strength. 

_It is important to remember, however, that the anode 
current of V, must not exceed about 3 milliamperes. - 
The effect of reaction has been ignored in this explana- 
tion because very little, if any, reaction will normally 
be required when receiving the local station. It may be 
necessary to apply a little reaction to 
the tuned circuit when receiving 
Daventry, but as the circuit is of 
rather high resistance the effect of 
moderate reaction on quality is ; 
negligible. - 7 : 

Passing now. to the output valve ; 
Ca 2 choke-condenser loud- speaker 
circuit js used, the choke being 
marked L, and the condenser C,. A 
filter circuit is quite necessary, bce- 
cause the anode current of the valve 
V, is considerable, this valve being 
of the so-called ‘‘ super power ” type. 
Choke L,, of 32 henries, and C,, of 2 
portioned that low notes are not lost. 

By-pass condensers C, and C, are used; C, is of 
2mfds. and C, of 5 mfds. A large condenser is used at 
C, because the rectiver is designed to amplify the very 
low notes as well as the higher oncs, and it is, therefore, 
important to provide an anode return circuit of sufficiently 
low impedance. 

A grid bias battery of 18 volts is provided in the re- 
ceiver and a variable resistor R, is employed. KR, is 
fitted inside the sct, and it is adjusted to reduce the volt- 
age of the battery to the amount required by the valve 
filaments, the exact value of the resistance included in 
the circuit depending, of course, on the current taken by 
the filaments. 

. Having explained the circuit diagram used we can 
proceed with the construction. First of all, the tuning 
coil for the lower broadcast band of wavelengths should 
be built. The coil with its base is shown in Fig. 2. Ona 
Paxolin oe 3in. jn diameter and 3}in. long drill two 
holes about jin. apart at the point marked F, Fig. 2. 
Insert a niece of No. 20 tinne:l copper wire and twist 
the ends. This will serve as a terminal. This terminal 
is about 0.3 of an inch from the edge of the former. One 
end of the 27/42 silk-covcred Litzendraht wire is sol- 
dered to terminal F, and 55 turns are wound on, the 


station broadcast, 


mfds., are so pro- 
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R (P) is Zin. from the grid end of the Litz winding 


ettttteesoveoooseO Seoebwrneeeseoeve SHOHHHebes Cone eeEERED Prserceres eearece eee: 


This receiver will give high quality 
reproduction of the Daventry and locat 
It is turned on by 
means of a switch, and the change 
from Daventry to the local station is 
effected by moving a second switch. 
A volume control is. fitted. 
other stations can be received at fair 
loud-speaker strength with the assistance 
of the easily controlled reaction circuit. 


THE LIST OF PARTS used in the construction of this receiver will be included in the second 
fart of this article, which will appear in next week’s issue. 
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end of the winding being at terminal G. The length of 
this winding is a little over r.gin. The reaction winding, 
having two terminals marked R and-R (P), is of No. 39 
D.S.C. ; it is wound in the same direction as the Latzen- 
draht winding, starting from terminal R (P). Terminal 
nand 
16 turns of No. 30 D. S. C. wire should be wound. “The 
end js passed through a hole in the former and passes 
under the w inding to terminal R. 

For the primary winding, which is connectada in. the 
aerial circuit, 12 turns of No. 30 D.S.C. wire is required, 
the turns being wound on ebonite spacers gin. or iin; Jong 
by. lin. wide ‘and hin. thick. -The spacing of. the «turns 
is 16 to the inch, and the. spacer with the two contacts A 
and B is provided with No. 8B.A. screws, with thé, rear 
side of the spacer well countersunk for the head of the 
screws. The construction of. this type of coil, described 


by myself in many issues, will present no difficulty, 


Two ebonite supports of ging, dia- 

; meter ebonite rod by rin. long are 
used, with a base of wood 4in. x 
tin. x ğin., as shown in the sketch.. 
It is important to fix the terminals 

_ in the. positions indicated, as the’ coil 
is designed to enable short -direct 
- wires to be run to the remainder of 
the circuit. — 
On the ebonite front panel, which 
measures 18in. x oin. x din.,= are 
mounted two tuning condensers and 


Several 


seccorineo TEERAA eee See Pee ESET Terrier rrr ry Tiere rery Ty Ter ee ee indicators, an ne on = and A off ie 
switch, and the volume control 
switch. Details of the panel are given in Tig, 3, the 


small holes C being for wood screws. It should be 
noticed that the tuning condenser has a capacity of 
0.0005 mfd. This is mounted on the left-hand side, while 
the reaction condenser, of 0.00025 mfd., is mounted on the 
right-hand side. l 
=- A terminal strip will have to-be made, and consists of 
a piece of ebonite 18in. x 34in. x tin. This carries the 
on” and “off” switch and the various terminals. 
Details are given in Fig. 4, the terminals required being 
as follow, reading from the left-hand side : Loud-speaker, 
+H.T.,, +H.T.,, —H.T., —L.T., +L.T., Earth, 
Aerial. ` 

Two other items which will have to be made are the 
brackets for the low-frequency transformer and a hole for 
the grid bias battery. The T oranin low-frequency trans- 
former has been turned upside down in order to shorten 
the wiring. It is, of course, not strictly necessary to do 
this, but if the'reader decides to do it four brass brackets 
will have to be made and fitted under the screws of the 
transformer, while the legs already fitted to the transformer 
should be removed. The battery holder consists of two 
pieces of brass shect, shaped as shown in the right-hand 
drawing of Iig. 5. The holders should be just wide 
enough to hold the two 9-volt grid batteries tightly in 
position. (To be continucd.) 
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"Apparatus and Methods at the Chelmsford Wireless sea 


of the 


Marconi Company. 


O rapid a are the deconne in all branches of. the 
Science and art of wireless communication that. it is 
impossible for any one wireless engineer engaged in 
a particular branch: of the subject as his daily work to 
be proficient in all other branches, and it has become 
necessary for the larger wireless companies to maintain 
colleges where the wireless engineers from all parts of the 


world can receive specialised instruction which will enable 


ia to make the best use of the apparatus placed i in their 
arge. 
In England a college of this kind is attached to the 
Marconi Works at Chelmsford, where students from alf 
parts of the world are trained both in the application of 
electrical theory to wireless communication and the prac- 
tical construction and operation of the intricate apparatus 
which is now manufactured for the purpose of carrying 
on wireless telegraph and „telephone work on land, at 
sea; and in the air. | 

Some photographs taken at this college are reproduced, 
and it may interest our readers to know something of this 
institution. It was first established at Frinton in 1901, 
and in those days was run exclusively for the education 
of young engineers when they joined the Marconi Com- 
pany’s staff. In 1904 it was moved to Chelmsford to 


enable students to supplement their theoretical tuition by 


spending some of their time in the Marconi Works study- 
ing the various specialised processes of manufacture. 


At the outbreak -of war the school was temporarily — 


closed, but its operations were really continued under the 
B 15` 


- proficiency. 


aı pices of the War Office at a training camp near 
London, where officers and men were instructed in the 
uses of wireless in the field. After the war the school 
at Chelmsford was reopened, and its activities were con- 
siderably extended as a consequence df the enormous de- 
velopment that had taken place in all branches of wire- 
less communication in the meantime. Its doors were also 
opened to selected students of all nationalities from all 
parts of the world who now come to Chelmsford for 
special courses of study. 
Graded Courses. 

Between fifteen and twenty students are normally in 
residence, including men returning from foreign service 
who have to bring their knowledge of recent wireless de- 
velopments up to date, naval and military engineer officers 
from foreign countries, and engineer officers and technical 
officials from foreign, Colonial, and other services. The 
group of students shown in the illustrations come from 
countries as far apart as Sweden and Siam, and there- 
are occasions when five or six different countries are 
represented on the students’ roll. 

The courses of instruction vary from one ‘to four 
months, the instruction varying considerably according 
to the time available, the experience of the individual, and 
the particular class of apparatus with which he may be 
concerned. All students, on the completion of their 


- course, are examined in the various subjects they have 


studied, and are given a certificate indicating their 
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Wireless Engineers in Training.— 

The college is situated at the top of a hill on the out- 
skir's of Chelmsford, and is well equipped: for indoor 
and outdoor work The main laboratory is equipped with 
measuring instr uments for obtaining experimental analyses 
of all classes of wireless circuits, 
special model apparatus designed. for the: experimental 
demonstration of some of the more complex principles, 
which students may find difficulty in mastering’ by the 
more usual treatment of mathematic al. analyses. : - lor 
example, there is a three-dimensional characteristic which 


can be built up from a series of curves formed of soft 
a ee 


wire which, when erected in place, forms a “‘ surface 
characteristic ’’? representing the functions of the three- 
electrode valve. There is also a mechanical “$ synthe- 


siser,’’ which is of great value in explaining experiment- 
ally the integration ‘of several periodic variations occur- 
ring simultaneously. This instrument makes it easy to 
demonstrate to non-mathematical students the 
‘phenomena in alternating current work, at both high and 
low frequency, such, for example, as- the synthesis of 
wave forms, 
modulated carrier wave, and the evolution of polar dia- 
grams. This model is illustrate ‘d with Mr. A. W. Ladner, 


A.M.I.C.E., the superintendent of instruction at Chelms: | 


ford College, demonstrating it to a student. 


Analysis of Modulated Waves. 


The mechanical ‘‘ synthesiser ’’ is of Mr. Ladner’s own 
devising, and it has been found particularly useful in 
demonstrating wave modulation. ` The modulation of 


Students receiving instruction in the principles of short-wave transmission. 


World 


-and ‘effort in developing this machine, 
=> method of building up a modulated wave mechanicàjĵly. 
and- is provided with © - > 


in the process. 


various" 


the analysis of wave spectra set up by a. 
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radio-frequency waves by a signal is a subject that. is 
always difficult to.explain or to visualise cle early, and 
Mr. Ladner, conscious of this difficulty, spent much ttime 
which provides: a 


- 3 a 4 
Integration of Component Waves. = i 


bart 


A representation of a modulated wave is: built up by 
means of drawings of its component parts reproduces on 


_a sheet of paper attached to the screen at the badk-.of 


the apparatus, and its various features can thus. be stildied 
The principle is that of integratiop: by 
a connecting cord which passes successively. over foose 
pulleys on the component cranks, and finishes onp the 
right-hand side of the integrating arm—the Be ‘con- 
tinuous arm just above the demonstrator’s pencil. ‘—the 
other-end of the arm being pivoted on the support seen 
at the left. ‘The component harmonic motions to be afided 
are prey ided by crosshea: ids drive en from SIX conta el 


T 


W “ie h carries ‘an extension arm holding the nia A beint 
for tracing the component frequency on the indigator 
paper. Thus the rotation of a crank causes its partig ular 
crosshead ‘to move harmonically in a vertical the ‘the 
corresponding loose pulley rising and falling in the Same 
manner. * 

If one end of the integrating cord is held, singe it 

passes over all the loose pulleys in turn, the motion of 
the free end vertically gives twice the sum of the motions 
of any-of the component 
crossheads in use. Thus the 
movement of the arm tfaces 
the synthesis curve. Ag the 
end of the arm gives a result 
double the correct amplitude, 
the marking point of: the 
synthesis curve ` is placed 
half-way along the arm; and 
thus comes into line w ith the 
marking points of the com- 
ponents. Simultaneously 
with the tracing of the re- 
sultant wave each component 
is also traced, and, as all the 
pencils are brought into line, 
all the tracings commen¢e at 
the same position on the time 
base. 
By means of this instru- 
ment the phases and ampli- 
tudes of the components: can 
be studied, and over-modu- 
lation, under - —— 
carrierless transmission tand 
reception, and the beat effcct 
can be demonstrated sand 
studied. k 

Another model is a para- 
Dolic electric wave refléct 
used for demonstrating beam 
transmission. 
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sengers or more. During 
this course these men will 
receive instruction in send- 
ing and reading Morse tele- 
graphy, and will be given a 
sound training in the con- 
struction and operation of 
wireless telegraphy and 
telephone sets designed. for 
use on aircraft 
The instrument shown in 
the illustration in the title of 
this article is a Marconi 
A.D.6 aircraft telephone- 
telegraph transmitter and 
receiver, which is the stan- 
dard apparatus used on all 
Imperial Airways passenger- 
carrying aeroplanes. 
At the college there is also 
a direction-finding installa- 
tion; a technical library, in- 
cluding all the most impor- 
tant standard works of refer- 
? ence on wireless subjects ; 
: l and a well-equipped work- 


The mechanicai wave synthesiser being demonstrated to a student by Mr. A. W. Ladner, the inventor. shop where such apparatus 1s 
made which may from time 
The transmitting room is equipped with a variety of to time be required for carrying out experiments. 


components for valve transniission. ‘These can be fitted The students are also able to take advantage of the 
lp in various combinations on a skeleton panel, shown large athletic ground attached to the Marconi Works at 
m one of the photographs. They are particularly Chelmsford, a fact which contributes greatly towards 


adapted for teaching the students the principles under- the enjoyment of their visit. 
lying the various transmit- 
fing circuits, from the simple 
self-oscillator circuit to the 
more complicated indepen- 
dent drive and“ telephone 
modulator. 

At the present tinie there 
are at Chelmsford College a 
number of Imperial Airways 
Mechanics who are under- 
going a four months’ course 
of training td enable them to 
Pass the examination neces- 
sary for the Postmaster- 
General’s Aircraft certificate, 
and so to qualify as air 
mechanic wireless operators. 
This is in accordance with 
the decision of the Inter- 
national Commission for 
Aeriat Navigation, which 
lays down that wireless tele- 
graphy instead of wireless 
telephony shall be used for 
normal communication be- 
tween air liners and aero- 
drome round stations, and 
that qualified wireless opera- 
tors must be carried on all 


aeron] Instructional valve transmitting panel in which the number and arrangement of valves cao be 
Oplanes carrying ten pas- varied as required. 


B 17 


Digitized by Google 


i 


my 


| 
| 


Belgian Amateurs. 


The first series of experimental short- 
wave tests conducted by the Réseau 
Belge with the co-operation of the S.B.R. 
(Société Belge Radioélectrique, ` Brussels) 
were unfortunately interrupted on ac- 
count of the breakdown of an engine. . A 
second series began on February 7th, and 
the Réseau Belge will welcome reports, 
which should state the nature of aerial 
used, the type of receiver, the strength 
and quality of speech received and its 
modulatiou, fading effects, almospherics, 
and weather conditions. Unfortunately, 
the complete schedule of transmissions 
reached us too late for publication in last 
week's issue, so that we can only give 


particulars of those of the final four 
days :— 
Feb. 23rd: Transmission from S.B.R. 


stations in Brussels on 50 metres, and 
Feb. 24th to 26th on 40 metres, at 0900 
to 1000, 1230 to 13500, 1500 to 1700, and 
2000 to. 2100 G.M.T. 

Feb. 23rd to 26th: Transinission from 
B82 on 15, 25, or 38.50 metres, at 1500 
-s0 1600 and 1900 to 2000 G.M.T. 


o0o00 


The Royal Decree of October 50th, 1926, 
has given Belgian amateurs a legal status, 
and it is anticipated that the number of 
licensed stations will andy increase. 
Experimental transmitters have formed a 
national association under the title of 
the ‘Club des 4,” with M. R. Boéll 
(B 4AR) as President, and Messrs. T. 
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Courtin (B 4YZ) and R. Pirotte (B 4RS) 


as Vice-Presidents. The International 
secretary is M. R. Destrée, and the head- 
quarters are 38, rue de Suède, Brussels. 


oo000 


QSL. Cards for France. ; 

We are asked to state that cards in- 
tended for French amateur transmitters 
will be forwarded by the R.E.F. (Réseau 
des Emetteurs Francais), if addressed via 
R. E. F. Larcher, B.P.11, Boulogne-RBil- 


lancourt, Seine. 
lo omeme) 


Amateurs in Iceland. 

We understand that in future amateur 
transmitters in Iceland will use the figure 
“5” as the first component of their call- 
signs. thas SN1 will, in future, use the 
cull-sign 5SN. 


o0o00o0 


General Notcs. : 

We have received a description of the 
transmitting station B Y8, owned and 
operated by M. P. Duvignan, in the 
laboratories of the Comptoir Radioélec- 
trique, at Antwerp. The transmitter is 
the Hartley loose-coupled type with tuned 
choke; the input is 75 to 100 watts to 
three © 4M valves, taking 6 volts for 
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The amaitur transmitting station G 5JW at Longsight, Manchester, owned and operated 
by Mr. Percy Cox. This station has been,as the QSL cards show, in communication with 
most parts of the world on wavelengths of 44 to 46 metres, the input never exceeding 40 watts, 


their filaments and 1,000 to 1,300 anode 


voltage. The aerial is a single wire, 30 
metres in length and 10 metres high, 


with a single wire counterpoise. 


The receiver is an- 0-v-1 Grebe type, 
with Marconi DES valves. The station 
is not very favourably situated, being 
surrounded by high. buildings and near 


-an electric tramway line, but in spite of 


this B Y8 has been in communication 
with stations in U.S.A., Ohile, Brazil, 
Australia, Porto Rico, India, and Africa. 
M. Duvignan is one of the pioneers of 
wireless in Belgium, having been actively 
engaged in experiments since 1910. He 
will welcome all reports on the reception . 
of his signals, i 
0000 

Mr. H. Hiley (G 2TH) is now carrying 
out tests with small indoor aerials on a 
wavelength of 45 metres. He will wel- 
come reports at his new address, ; 12, 
Cavendish Street, Keighley. 
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‘Short-wave Stations. . o 


-We aro often asked, by amateurs wh 


wish to calibrate short-wave receivers, for 


a list of stations transmitting regularly 
on wavelengths of 13 to 75 metres. The 
following list of European stations has 
been compiled from the latest available 
information :— A 


Wave- Call- 
length Sign Station. 
13.5 F Nauen. : 
14.0 FFW Sainte Assise. 
14.25 AGA Nauen. 
18.0 POF Nauen. ; 
20.0 OCTN Toulon (trausmits “ A ” from 
1530-1540 G.M.T.). 
21.0 PCTT Kootwijk. 
24.5 GLQ Ongar. 
25.0 POY Nauen. 
25.0 FFW Sainte Assise. 
26.6 AGB Nauen. 
27.0 PCPP Kootwijk. 
30.0 GBL Oxford. 
30.0 GBM Oxford: 
32.0) OCDJ Issv les Moulins (Time signals 
at 0756 and 1056 G.M.T,). 
35.0 OCTN Toulon (transmits “ B™ from 
i 1545-1555 G.M.T.). 
Ha BYR Whitehall R.C. 
30.0 BWW Gibraltar, North Front. 
BRI) PCMM Kootwijk (Ministry of Posts 
and Telegraphs). Z 
39.0 OCMV Mont Valerien. 7 
40.5 FFW Sainte Assise. 
42.0 PCUU Hilyersum. 
46.0 OCMY Mont Valerien. 
47.0 POZ Nauen. 
48.0 OCTU Tunis la Casbah (weather at 
2130 G.M.T.). 
50.0 AIN Casablanca (weather at 0839 
_ and 0930 G.M.T.). ; 
53.0 GRL Oxford. 
53.0 GBM Oxford. : 
57.0 OCTN Toulon (transmits “C” at 
1600 to 1610 G.M.T.). 
70.0 POX Naven. 
79.0 F sGB Sainte Assise, 
0000 


QRA’s Wanted. 


F 8kZ, F 8JDZ, 1 8JNC, F 8PP, 


F 885A, FM 8PMR, A SJA, K 44, 
K 4AB, YS 7DD. 
BP BC, CACW, AFPS: AR4, 
EG 1BER, EG 1BBR. 
WSP, BAD, G 2XA, OQS, P 9AB, 
KFZQ, PERH, VGJL. 
B I8 


= FEBRUARY 23rd, 1927. 


Wireless 
World: 


A TOUR ROUND SAVOY HILL. 


— 


‘normal-sized studio. If the studio has solidly-built 
walls, floor, and ceiling, the effect is not so serious as it is 
with a studio with lightly-built walls, which may cause 
considerable distortion in giving accentuation. to certain 
frequencies or ranges of frequencies» resulting in boom 
tones, rattle effects, and so on: | K a 

The difficulty in the ordinary’ studio : 
is that. it is hard to eliminate this : 
effect entirely, even by normal : 
draping. - The adoption of the- vari- 
able draping method results in vari- : 
‘able echo, with the character of the i: 
“room effect,’ and quite unlike the ; 
“hall effect,’’ which is the desirable 
one for certain types of trans- 


The practical difference between 
these two effects can be analysed 


thus : P ueserserraeerts areentereseeeeeseeens 


In a room the first few echoes may 
be individually almost as strong as the original impulse, 
but rapidly die away because the reflections succeed each 
other rapidly. In the case of a hall, owing to greater 
‘distances travelled, the first few echoes are much smaller 
in amplitude than the original and take longer to die away, 
the time between successive reflections being greater. In 
the former the echoes succeed with a regularity correspond- 
ing to frequencies within the musical scale, and the effect 


is displeasing unless heavy drapery is introduced to cut ` 


down successive echoes. In the latter -they in general 


succeed each other irregularly, and do not give rise in. 


themselves to the formation of a musical note, but to a 
prolonged reverberation background, above which the 
original’ sound stands out clearly and prominently, giving 
the pleasing effect that is required. 

. 7 o * 2L0’s New Studio. 


_ To: give, therefore, the “hall effect,’’ the primary 
requirement (on: the’ understanding that the studio must be 
agreeably furnished) .is that of size. To fulfil this condi- 
tion the lafést “studio at Savoy Hill has heen built with 
as large "a voltime as it was possible to include in the 
building: itself. -Chiefly required for the transmission of 
music by small orchestral combinations, such as octets and 
Solo orchestral and singing items, the floor area has been 
limited andthe volume made up by increasing the height. 


‘ 
\. 


The primary requirement for good reverberation is satisfied . 


Jn this. (In Sabine’s ‘formula, for given absorption, the 
the of reverberation varies as the volume.) Furthermore, 
an opportunity’ is‘given for producing a type of reverbera- 
tion associated with a first important reflection from a high 
ceiling such as is: given, for instance, in the lounge .at the 

tand Hotel, Eastbourne, where the transmission effect is 
universally acknowledged to be good. This studio, named 

B2! l 
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The introduction of echo effects into 
the transmission by electrical means 
is an .original contribution to broad- 
casting technique, for which credit : 
‘must be accorded to the B.B.C. : The | 
: method is now a regular feature of : 
mission, : : studio transmissions from 2LO, as the 
present article shows. 


Part .I1].—The Production of Echo Effects by Variable 
© > . , Draping and by Artificial Methods. = __ 
| By A. G. D. WEST, M.A., B.Sc. | 


N the last article reference was made to the, ‘‘ room 
effect’? which is noticeable in transmissions from any | 


No. 7, occupies part of two floors on the north side of the 
block, having double height, due to the removal of the 
intermediate floor. The dimensions are 43ft. x 2oft. 6in. x 
22ft. 6in. high, giving a volume a little greater than No. 1 
studio, the previous largest. 
In order to give the greatest possible scope to this studio 
it was considered necessary to design the inner furnishings 
S to give a variable effective reverbera- 
tion period to suit all the types of 
items that would be taking place. The 
design, however, must fit in with the 
artistic requirements and methods that 
were described in the last article in 
connection ‘with No. 6° studio, and 
must therefore. incorporate a method 
of mounting the. absorbing material 
invisibly on the walls. 

The period of the room in its bare 
state, with bare floor and ceiling and 
bare plastered walls, was 7 seconds. 
This period had. to be reduced very 
considerably, maintaining even ab- 

sorption for all frequencies. The. architectural design, 
which was worked out by Mr. M. T. Tudsbery, depended 
a: good deal on the necessity for effective ventilation. The 
walls are therefore divided horizontally by a wooden ven- 
tilation channel, carrying the inlet ducts. The outlet 
ducts run in a wooden- panelled channel running round the 
base of the walls. These panels are supported by vertical 
wooden pillars, which break up the walls. into plaster 
panels of suitable size. Given this amount of wood sur- 
face, together. with that introduced by. the, organ, it was 
found by calculation. how much absorption was necessary 


The B.B.C. dramatic studio No. 2, as seen from the producer’s 
cabinet, where he controls the production of stage noises, echo, etc. 


ory, 
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to give the required results This absorption was intro- 
duced by covering all the panels on the walls with a 
layer of hair felt, half an inch thick, covered in turn with 
wallpaper to suit the decoration scheme. The floor is 
covered with a layer of Celotex, an underfelt and a 
thick carpet, and the variation of effect is introduced by 
naking the draping on the ceiling variable, the heaviest 
nossible material being chosen to give the greatest 
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Fig. 10. Comparison between a sound impulse (left) in the studio 
l and the same impulse as reproduced in the echo room. 


variation. The followi ing summarises ‘the’ results desired 
und obtained : 

(1) The reverberation can be varied from approximately 
0.8 second to 1.6 second by drawing aside the ceiling 
drapery. (A good value for an octet is 1.5 second ; for ‘a 
solo instrument about 1.2 second.) 

(2) The overall reflection is fairly even for all frequen- 
cies, the low tone introduced by the felt being compen- 
sated by the high tone reflection of the covering paper 
and of the wood panelling, pillars and organ. - This 


result is determined by the fixed part of the absorption | 
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Fig. 11. Echo effects available by varying the 


(which represents more than four-fifths of the total ab- 
sorption) and thus is not appreciably altered for any 
changes in the variable draping. 

(3) The ‘“ room effect 
dency to ‘‘ hall effect.” This is on account of greater 
volume, and the breaking of reflections by the pillars. 

(4) The room has, on account of its scheme of decora- 
tion and loftiness, a feeling of freedom which is much 
appreciated by artists. 
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` In a large echoey building of this nature, 
i verberation of about 6 seconds, I 
: transmission of speech to get the microphone as close up 


’’ is reduced in favour of a ten- 


om 
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(5) The results appear to be suitable within the ‘limits 
of programme given, and probably represent as much as 
can be done to get the various desired cffects with vari- 
able draping. 

Artificial Methods of Obtaining Desirable Variable 

Echo Effects, without Altering the Studio Interior. 

Some of the first experiments-in varying the echo ẹffect 
in a given studio were carried. out by Capt. Round, of 
the Marconi Company, in studio No. 3 in 1923. He first 
of all placed artists in or just outside an open door, allow- 
ing an echo background to be formed in the corridor out- 
side, the microphone remaining in the studio. Later he 
placed a loud-speaker (connected to a receiving set tuned 
to 21.0) outside the open door of the studio, taking care 
to avoid any reaction or ‘‘ singing round.” ‘This auto- 
matically provided the background, but had to be dis- 
continued when artists complained of a continual barking 
outside the studio while they were singing! (So. much 
for their opinion of loud-speaker quality at that time.) 
The problem was later more fully investigated by Ea 
Round and the author. 

The method of varying echo effect by makings use: of 
the direct sound was further shes as a result of 
some experiments which took place in connection with a 
broadcast from York Minster carly in 1925. As a num- 


-bet of microphones had to be used on this occasion a 


method of combining them or of fading from one-to the 
other was worked out to enable the various parts of the 
transmission to follow one another without interruption. 
with. a- te- - 
it is essential for the 


to the speaker as possible. The nearer it is the less the 

effect of reverberation on-the transmission of the speech. 
The result in question arose when, during the éxperi- 

ments, the Vicar Choral was carrying out a test in front 


G 


0 1 2 3 4 0O l Emi 
TIME IN SECONDS TIME IN SECONDS 
HALL CATHEDRAL ow 


proportions of the two effects shown in Fig. 10. 


of the pupit microphone, with a second mictophdhe (to 
be used for another purpose) some 30 feet away- The 
separate microphones naturally gave vastly differént re- 
sults, the one a close- -up de ad ae echo-less effect, the 
other an unintelligible, confused and very echoey found. 
Any intermediate “result could be obtainéd by combining 
the two microphones and adjusting the proportion con- 
tributed by each. In fact, by varying the controls slowly 
from the dead extreme to the echoey, it sounded exactly 
B 22 
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4 A Tour Round Savoy Hill.— 
asif the talker were walking away from the microphone. 


The arrangement meant an easily controllable variable 
A T effective reverberation betweén the limits given by the two 
| wnicrophones independently. 

The application of this principle was first tried in 
» &xperiments in the transmission of orchestral music from 
various halls in London. In general a suitable effect as 
tegatds reverberation is obtainable by the correct placing 
of 4 microphone, but this does not necessarily mean a 
correct balance as regards the various instruments of the 
Orchestra, a point that is just as important. When the 
hall is very echoey, the microphone has to be: placed close 
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The B.B.C,’s latest studio at Savoy Hill (No. 7). 
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up to the orchestra to avoid confusion and preserve detail, 
and this generally means that it is difficult to obtain cor- 
rect balanee. A suitable result is achieved by using two 
microphones close up respectively to the two sides of the 
orchestra and balancing correctly the proportions from 
these two microphones. If the hall is not an echoey one, 
placing the microphones too far away to get the right 
effective reverberation usually means confusion, and loss 
of detail. The proper result can then be achieved by 
using one or two microphones fairly close to the orchestra 
giving the correct balance and using a third microphone 
some distance away, possibly at the back of the hall to 


add to the effective reverberation, the proportions from 
these three microphones 
being varied to get the 
balance and reverberation 


effects correct. 

The same principle can be 
applied to broadcasting 
studios, by placing an echo 
microphone in an adjacent 
room or corridor. The room 


(or corridor) in this case 
must have a fairly large 


period of reverberation, which 
can be obtained by emptying 
it and leaving the surfaces of 
the walls, floor and ceiling 
perfectly bare. Music or 
speech in the studio is al- 
lowed to pass through an 
open door into the echo 
room, and to be reflected and ` 
to reverberate there. 


Combining Two Microphones. 


The proportions 
combining music from the 
microphone in the studio 
itself, and from the micro- 
phone in the echo room can 
be varied to give any effect 
in the transmission itself 
from that of draped room to 
that of a cathedral with the 
full realism of an outside 
_ broadcast transmission, pro- 
vided that care is taken in 
preparing the echo room to 
make it one as far as possi- 
ble free from the previously- 


used in 


mentioned ‘‘ room effect.” 
The principle is shown 
graphically in Figs. ro and 


It, Where an original im- 
pulse in the draped studio 
produces a consequent pro- 
longation of sound in the 
echo room. The combination 
of the two in various propor- 
tions gives an effective result 
corresponding to the reyer- 
beration characteristics of 
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the draped room, ordinary room, hall, and cathedral. 
This arrangement has been used mainly for dramatic 
work, the Dramatic Studio, No. 2, referred to before, 
having an adjacent echo room for giving a variation of 
effect to speech and music in plays produced there. This 
particular studio consists essentially of four parts; in 
addition to the three sections—the dramatic, echo, and 
noise—there is a silence cabinet where the announcer or 
producer of the play can.get the right balance between 
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Fig. I: Pian of dramatic studio and adjoining echo and noise 
rooms. 

the speech of the players and the incidental noises, intro- 
duce echo and atmosphere that may be necessary, and also 
superimpose his voice if he wants to. For example, 
suppose a travelogue is being given describing a visit to 
a Chinese city with incidental sounds, the variable echo 
can be used to great advantage in changing the character 
of the speech and noises as the travellers pass along the 
streets, enter temples, and so on. In the transmission of 
plays its use is very effective for indicating changes in the 
scene. Fig. 12 gives a plan of these studios showing the 
placing of the microphones, and Tig. 313 the electrical 
connections for these microphones and their controls. 


The Use of an Independent Echo Recom. 


The use of echo, important as it is for dramatic work, 
is much more so for every type of music transmission. 

If the right effect can be obtained by the adjacent 
echo room, then it would seem to be necessary to have next 
door to every studio a properly prepared room to act as 
an echo for all transmissions taking place in that 
studio. With the limited space available at Savoy Hill, 
it is naturally impossible and impracticable to carry out 
such a scheme. The problem has, therefore, been solved 
by the use of an echo room distant from the studio, the 
music being introduced into that echo room electrically 
by means of a loud-speaker connected up through an 
amplifier to the microphone in the studio. This loud- 
speaker provides the music for reverberation in the echo 
room, and such sound can be picked up by another micro- 
phone in that room and added in varying proportions to 
the original music from the studio to give any desired 
effect. To avoid any possibility of ‘ singing sound ”’ 
effect, it is necessary to divide the direct music as picked 
up.from the studio from the music that has been taken to 
the echo room to provide the reverberation. This can be 
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carried out in two ways: either by the use of a se€ond 
microphone in the studio, or by the use of two output 


circuits operating off two valves in parallel in.the final 


stage of the studio microphone amplifier. The output 
from one microphone or from one circuit is taken to the 


loud-speaker amplifier operating a high-quality loud--- 


speaker in the echo room. Another microphone is placed 


“in a suitable position in the echo room to pick up the 


reverberating music in the echo room, which is then ampli- 
fied and joined up in parallel with the music on-the 
direct circuit. A controlling switch operating at this 
point varies the proportions of strength received thfough 
both circuits ; that is to say, along the direct circuit, and 
along the circuit v/a the echo room, the respective 
strengths arriving more or less equal by correct adjust- 
ment of amplification along cach route. The combined 
sounds then pass straight into the main control amplifier, 


-and thence to the broadcasting transmitter or the simul- 


taneous line system for distribution to other stations. 


Advantages of Artificial Echo Methods. 


This method of obtaining artificial echo has proved to 
be extremely practicable, for the following reasons ; 

First, the connection between echo room and studio 
being an electrical one, the echo room need not be close 
to the studio itself, but can be fitted in any place that 
may be suitable; for instance, in a basement or in an 
out-of-the-way corridor. Also, it can be easily discon- 
nected from one studio and transferred to act in conjunc- 
tion with another. 


Secondly, the echo room can be left to work entirely by 


itself, and the effective reverberation that it provides can 
be controlled in value actually at the main control ampli- 
fier, so the result is easily adjustable in accordance with 
any particular type of item, without making any changes 
in the echo room. By the simple turning of a handle 
the control engineer can give any desired effect for trans- 
mission which, if taking place in an originally draped 
studio may be made'to sound anything between the dead 
effect provided by that studio and a full cathedral effect. 

Thirdly, if the echo room -is not entirely perfect, and 
suffers, for instance, from a frequency distortion effect, 
this effect can be partially compensated in the echo room 
amplifiers. 

Experiments with the use of various rooms at Savoy 
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Electrical connections of microphones in the dramatic 
studio, 


Fig. 13. 
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Hill for echo roonis have 
been carried out with a view 
- to finding out which type of 
toom gives, on the average, 
the best results for this 
purpose. The difficulty of 
using small rooms is 
that, however clear and 
empty they may be, they 


LOUDSPEAKER 


A | M \ J 
still suffer to a certain extent 5 M TA 
AMPLIFIER 


from -the ‘‘ room effect.” eee 
The result is that the rever- 
beration has a distinct 
characteristic of a certain 
_ Tange of frequencies which, 
although it is not so notice- 
able as a ‘f room effect ” when broadcasting direct from 
a studio without superimposed echo effect, can still be 
observed by the critical ear. Such defects do not exist 
if the echo room be made very much larger ; the ideal re- 
sult would be obtained in such an echo-roem if it could 
be arranged, in designing the studio and the echo room to 
have. (1) a fairly dead studio. with equal reflection 
characteristics for all frequencies, (2) a large and rever- 
berant echo room with equal reverberation for all. fre- 
quencies. A .combination of these two in conjunction 
with microphone and loud-speaker apparatus having good 
frequency characteristics would give an ideal musical 
result. ` 3 

The echo room which has been used for niost of the 
artificial echo transmission at London is the eche part 
of the dramatic studio. In a condition of complete 
isolation with all the doors closed, this room has in itself 
a reverberation of a high-pitched character, and although 
partial correction has been made in the electrical system 
to make the effective result more even for all frequencies, 
this high-frequency effect -is still noticeable. The effect 
can be partially neutralised by introducing various 
obstacles such as pillars or. wooden furniture into the room 
to break up the sound as much as possible, but both this 
method and the method of electrical correction have the 
result of reducing the overall effective reverberation very 
considerably, and the result is that a greater proportion 
of sound passing through the echo circuit has to be used 
in conjunction with the direct music to give a desired 
result than would otherwise be necessary. This would 
mean the possibility of slight distortion of music due 
to having. to use a ‘greater proportion of the part that 
travelled through the roundabout echo circuit. The 
remedy, of course, is to use a very much larger echo room 
having a longer period of reverberation which would give 
plenty in hand to allow frequency correction to be made 


Wireless Loud-Speakers.—A practical 
Manual under the above title describing 
the principles. of operation, performance, 
and design, by N. W. McLachlan, D.Sc., 
Eng. (London), M.I.E.E., F.Inst.P., has 
jst been published. This book, which 
has previously been announced in The 
Wireless World, can now be obtained, 
price 2s. 6d. or post free from the pub- 
ishers of The Wireless World, Iliffe and 
Sons Ltd., Dorset House, Tudor Street, 
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on’ receipt of remittance for 
2s. 74d. The book deals with the whole 
subject of loud-speakers, but special atten- 
‘tion is given to the design and construc- 
tion of hornless types, including coil- 
driven instruments, | | 


220 


CONTROL ROOM 


“TRANS— 
MITTER 


HoH eot 

CONTROL MAIN OTHER 
CONTROL STATIONS 
AMPLIFIER 


AMPLIFIER 
= 


Fig. 14. Diagrammatic arrangement = artificial echo scheme using an echo room distant 


om the studio. - 


if necessary, but probably then the need for such correc- 
tion would at the same time tend to disappear. 

No. 7 studio in its bare condition, with a period of 7 
seconds, formed an excellent echo room fot this reason, 


and quite satisfactory results have been obtained by the 


use of various unfurnished corridors, with bare walls and 

ceiling, resulting in a more natural effect in the artificial 

echo than is obtained by the use of a small room. 
Problems Arising Out of the Use of Artificial Echo. 


The use of artificial echo introduces many possibilities - 


and also many problems. The first problem naturally 
follows from the fact that a diversity of receiving sets 
means such a diversity in results to listeners for a given 
effect in the transmission (this was referred to in the first 
article). 

On what basis should the amount of effect to be used 
in transmission be determined? On the basis of the most 
perfect set and reproducer yet devised, or on the basis 
of the average type of set used by the average listener? 
Who is to decide how the effect should be used in relation 
to the item transmitted? If its use is going to add to 
the greater appreciation of musical transmissions, as it 
is certainly believed that it will do, will it be in terms of 
what the musicians think is best or what popularly sounds 
best ? = 

Such problems necessitate, at the present time at any 
rate, various compromises. In any case, the use of this 
effect appears to have come to stay, for it has improved 
enormously certain types of transmission, and can, it is 


believed, if used correctly, apply with advantage to. 


every type of musical transmission. At the present time a 
very large proportion of the musical itemis transmitted 
from the Savoy Hill studios make use of artificial echo. A 
good deal of further work 1s, however, necessary to find 
out how exactly it can be used to the best advantage. 

P (To be continued.) 

Aide-Mémoire du Radio-club de France, 
by A. Givelet.—Containing notes and 
memoranda on various components, dia- 
grams of standard receiving and trans- 
mitting circuits, useful tables and data, 
the Morse code and international abbre- 


in French, German, English, Italian and 


trations and diagrams. Published by G. 
Budy et Fils, Paris, — 


viations, and a glossary of technical terms. 


Spanish. Pp. 190, with numerous. illus-. 


` 


nese eee 
` 


Secretaries of Local Clubs are invited to send in for publication ` 


club news of general i 


Principles of the Neutrodyne. 

A subject of great topical interest, 
namely, the neutrodyne, was dealt with 
in a fascinating lecture given by Mr. R. 
F. G. Holness at the last meeting of the 
Tottenham Wireless Society. The 
lecturer gave a clear explanation of the 
principle of neutrodyning, making use 
of the Wheatstone Bridge analogy, and 
oullined the various methods now em- 
ployed. In the opinion of Mr. Holness, 
the best system made use of a.centre 
tapped primary winding. The H.T. lead 
was taken to the centre, one outer lead 
to the plate, and the other to the neutra- 
lising condenser. The secondary was 
tuned, but any variation in tuning affected 
equally both sections of the primary 
winding. Stability over the whole wave- 
length range was thus obtained. The 


‘meeting concluded with a demonstration 


on a five valve neutrodyne receiver con- 
structed by a member. Hon. Secretary, 
Mr. A. G. Tucker, 42. Drayton Road, 
Tottenham, N.17. ' 


0000 


Condensers. Large and Small. 


“The Manufacture and Use of Con- 
densers for Radio Purposes’’ wns the 
title of the lecture given by Mr. Hayward 
of the Dubilier Condenser Co. (1925), Ltd., 
at the last meeting of the Southport and 
District Radio Society. Mr. Hayward 
cave a careful and detailed description of 
the methods employed in the manufacture 
of all kinds of condensers from the small 
‘* grid-condenser ” to be found in the 
ordinary broadcast receiver to the huge 
condenser banks employed at Rugby and 
other high power stations. Two interest- 
ing slides exhibited at the conclusion 
of the lecture showed “dial reading to 
wavelength” graphs of linear and square 
law condensers when used in parallel with 
a commercial plug-in coil. From these 
slides it appeared that the advantage of 
square law condensers over an ordinary 
type is not considerable. 

The Hon. Secretarv, Mr. E. C. Wilson, 
of “Lingmell,” Kirklees Road, Birkdale, 
will be pleased to forward particulars of 
membership to any interested amateurs. 

Oon0o0 


Transformer Amplification v. Others. 


The subject of low frequency amplifica- 
tion received thorough and interesting 
treatment at the hands of Mr. A. Hall, 
A.R.C.S., Chief Engineer of Messrs. 
Ferranti, Ltd., when lecturing at the last 
meeting of the Stretford and District 
Radio Society. Mr. Hall first explained 
the good and bad points of the various 
systems of amplification and exhibited 
several diagrams demonstrating the re- 
spective merits and de-merits of the trans- 


- be paid for. 


former, choke, and resistance capacity 
methods. Turning to the practical side, 


the lecturer conducted a fascinating de- 
monstration with several test sets em- 
bodying different types of coupling. Fre- 
quent sine waves of various frequencies 
were emitted by means of an oscillator, and 
were received on each set in turn, being 
reproduced on loud-speakers. lt was 
somewhat startling to discover that on 
a frequency of 100 a high-class transfor- 
mer of three years ago was hardly audible, 
while a modern A.F.3 fairly filled a large 
room. When the frequency reached 2,000 
equality was approached, but on fre- 
quencies of 9,000 and 10,000 the A.F.3 
transformer again overwhelmed the other 
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FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 23rd. 
‘`. Radio. Society of Great Britain.—Ordinary 
_: Meeting. At 6 p.m, (Refreshments at 
_ 5.30.) . At the, Institutipn , of Electrical 
Engineers, Savoy Place, W.C.2. Lecture 
and. Demonsiration:  ‘‘ Photo-telegraphy,” 
by Mr. T: Thorne-Baker,: - ott ake 
Muswell Hill and District Radio Society.— 
At 8 p.mt At Tollington Schopl, Tether- 
down, N.10. Lecture and Demonstration, 
eee by Mr, L. Hirschfield, . 
DÔ.. E ; s . 
Barnsley and District Wireless Association. ` 
. —At 8 p.m. At 22, Market Streot.. Test 
‘of Grid Leaks and L.F. Transformers. ` 
Edinburgh and District Radio Socicty.—At 
8 nm. At 117, George Street. Lecture: 
“Chemical Action Taking Place’ in. 
Accumtulators,”"” by Mr. W. O, Forsyth. 
Tottenham Wiireceas Sociely.—At 8° p.m. 
At 10, Biuce Grore. Lecture: “ Selec- | 
tivity from a New Angle,” by Mr. H. T. 
Winter. 
Bristol and District 
7.30 p.m. 


POV EC PRRUUP ESTE RELIES a 
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eo OPOSO OR EHECOEEESE 


Radio Socioty.—At 
At Merchant -Venturers' Tech- 
_ nical College, Room 22. Special Lecture 


: and Cinematograph Siow, } as 
: . .. THURSDAY, FEBRUARY 24th. 
i Stretford and District Radio Socicty.—At : 
: “Tha Cottage,” Derbyshire Lane. Lve-- : 
: ture: "The Peter Curtis 8-Valre Super- . 


liet,” :by Mr, E. Woods (2UA\. 
. FRIDAY, FEBRUARY Bth.. 
Shefield and Distri.t.. Wireless Soviety.— 
‘At the Dept.: of Applied Science, St. 
„Georges Square Lecture: “Detectors: 
Their Effect upon Quality in Reproduc- 
‘tion,’ by Mr. E. A. Hannay, M.Eng. 


COSCO DOMES REE EE scecen 
% x 
(IXTI TTTILETTY] 


: AMIE.E. 

: Leeds Radio . Society.—At 8 pm. At 

: Collinson's Café, Wellington Street., : 
: Lecture: “Broadcasting in Central : 


Europe,” by Mr. E. N. Kent-Lemon, 
Bristol and District Radio Society.—At 
7.30 pm. At the Physics Licture >; 
: Theatre, Bristol University. Lecture and 
: o OEO by Messrs. Hlectrolines, 
: Ltd, 


: MONDAY, FEBRUARY 238th. 


Croydon Wireless and Phyatcal Society.— 
ʻ p.m. At 128a, George Street. 
Lecture: “*Thermionic Relays,” by Capt, 
: S. cirthur Fluss, : 
Northampton and District Amateur Radio 
Society.—At 8 p.m. At the Cosmo Cafe, 


escores 


The Drapery. Lecture: ‘ Ancient and 
Modern Ideas of the Constitution of 
Matter,” by Prof. Beeby Thompson, 


F.G.S, 

Hackney and District Radio Soctety.—At 
3 pm, At 18-24, Lower Clapton Road, 
E.5. Junk Sale, 
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nterest. All photographs published will 


types of amplifier. As each receiver em- 
bodied a detector and two stages ' of 
L.F., it was obvious that modern trans- 
former L.F. amplification has nothing to 
fear from other types. The lecture was 
one of the most interesting ever given be- 
fore the Society. 

Hon. Secretary, Mr. W. Hardingham, 
21, Burleigh Road, Stretford. 


oo0o0°0 


Cinematograph Display. . 


At this evening’s meeting of the Bristol 
and District Radio Society a special lecture 
is to be given with the aid ef the 
cinematograph: The meeting begins at 7.30 
p.m. and will be held at the Merchant 
Venturers’ Technical College, Room 22. 

Hon. Secretary; ‘Mr. S. J. Hurley, .46, 
Cotswold Road, Bedminster, Bristol. 


o0o00 


All About Accumulators. 


Valuable hints on the care of accumu- 
lators were given by Mr. H. C.. Mayer,, 
of Joseph Lucas, Ltd., in his lecture be- 
fore the Bristol and District Radio Society 
on February 4th. Mr. Mayer explained 
the chemical and physical changes in- 
volved in the processes of charge -and 
discharge, and the causes of sulphating 
with its attendant troubles. Very full 
details were given of the processes of 
manufacture, special attention being given 
to the construction of plates, separators 
and containers. The lecturer concluded 
by emphasising the need for special care 
when giving an accumulator its - first 
charge, and he outlined the precautions 
necessary when. re-charging. 

The subject of the weekly ballot among 
members present was a 60-volt high ten- 
sion accumulator kindly presently by 
Messrs. Joseph Lucas, Ui, the winner 
being Mr. T. C. Dee. 


"oO0o00 


Co-axial Valve Mounting. K 

An informal talk on the co-axial method 
of valve mouùting, given by Mr. J. M. 
Colbert, of Messrs. A. ©. Cossor, Ltd., 
provided an interesting evening for mem- 
bers of the Ipswich and District Radio 
Society on Monday, February 7th. The 
speaker succeeded in being entertaining 
and instructive without resorting to “ high- 
brow ” technicalities. He explained how 
the Cossor principle of co-axial mounting 
of the three elements made for uniformity 
in different valves of the same type and 
was effective in eliminating microphonic 
noises. Mr. Colbert concluded with some 
useful hints on obtaining better all-round 
reception. 

Hon. secretary, Mr. H. E. Barbrook, 
22, Vernon Street, Ipswich. 
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708, 
Biscirdin: to the Department of Com- 
merce, Washington, the number of regis- 
tered broadcasting stations in America on 
pary õlst was 708. 


- oo00 
THE LADY “PIRATE. 
Brighton’s first wireless prosecution 


took place last week, when a woman was 
Teen 10s. for operating a set without a 
cence. The defendant pleaded that the 
ans instrament was not working satisfactorily. 


< oo0°o 


A DUBLIN HAUL. 

No fewer than 101 persons were prose- 
ented in Dublin District Court last week 
or having failed to take out wireless re- 
ving licences. Defendants who had 
Rice paid the licence fee were fined 20s. 
3 a, while fines of £5 and costs were 
on those who ` were still 


oo00 


LECTURE ON ** PHOTO-TELEGRAPHY.’ 
Bubs T. Thorne Baker will give a lec- 
twe and demonstration dealing with 
“ Photo-Telegraphy Z at an ordinary 
“Mee ing of the Radio Society of Great 
Britain, to be held this evening (Wednes- 
de j) at 6 o'clock at the Institution of 
Hlectrical Engineers, Savoy Place, W.C.2. 


I5 ooo0oo 


WORLD CONFERENCE IN THE AUTUMN 
The International Radio Conference 
will probably meet in Washington, D.C., 

on or about October 1st. Many striking 
proposals will probably be made regarding 
broadcasting regulations and w avelengths 
both | in America and Europe, and it is 
understood that a book of proposals is 
being ng eee among the countries 
involved. 


` Tooc 


= TRANSATLANTIC TELEPHONY 
e EXTENSIONS. 

atin the past week the transatlantic 
te sera ‘service has been extended to 
tates in America constituting the 
he and Third American Zones. The 
charge for calls to the Second Zone is 
£15 12s for the first three minutes, and 
. for each additional minute or frac- 
on thereof. Calls for the Third Zone 
re for at the rate of £16 14s. 
or the first three minutes, and £5 8s. 
Ee additional minute. 
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Week in 


A BAD CASE 
“When Tramcars Come Through the 
Loud-Speaker,’’ runs a headline. In cases 
like this the victim should switch off im- 
mediately and try a double soda. 
oo0oo0ooọo 


WIRELESS FOR SICK SAILORS. 
Naval men in Devonport are subscrib- 
ing towards the cost of establishing a 
wireless receiver in the Plymouth Royal 
Naval Hospital. 


A BRITISH WIRELESS PIONEER. The 
late Dr. James Erskine-Murray, whose 


death occurred on February 12th. Dr. 

Erskine—Murray was an assistant of Mr. 

Marconi in the early days of wireless. In 

1921 he was President of the Wireless 
Society of London 


DEATH OF DR. ERSKINE-MURRAY, 

With great regret we have to record 
the death, at Portsmouth, on Saturday, 
February 12th, of Dr. James Robert 
Erskine-Murray. 

From 1898 to 1900 Dr. Erskine-Murray 
was an experimental assistant to Mr. Mar- 
coni, He was the author of several works 
on wireless telegraphy, and spent many 
years as lecturer and consulting engineer 
on the subject. During the war “he served 
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Brief Review. 


with the Royal Air Force, being in charge 
of wireless instrument design and experi- 
mental work Afterwards he was ap- 
pointed Experimental Engineer at H.M: 
Signal School, R.N. Barracks, Ports- 
mouth. 

Dr. Erskine-Murray will be remembered 
as a past President of the Wireless Society 
of London (now the Radio Society of 
Great Britain). He was also a Fellow of 
the Institute of Physics and of the 
Institute of Radio Engineers. 

Oo000 
THE **‘ DEATH RAY” AGAIN. 

Avother ‘death ray,” this time dis- 
pensing with wireless, is reported to have 
been discovered at Montpelier, France. 
The last sensational claim of this kind was 
that of Mr. Grindell-Matthews, whose in- 
vention was rejected by-the Air Ministry 


in 1924. 


oom ole) 
RADIO CORPORATION OF AMERICA 


[t is confidently predicted in New York 
that. the Radio Corporation of America 
will show a substantial ‘increase in profits 
for 1926 as compared with the previous 
year. Gross earnings for the first nine 
months of 1926 totalled $38,941,743, 
eee $27,165,529 in the same period of 


oo0oo0oo 


TO THE TUNE OF £150 

Mr. Horatio Nicholls, the song writer, 
telephoned a song from New York to his 
publishers in London last week at a cost 
of £150. The song took thirty minutes 
to transmit. 

The words and notes were first dictated 
to Mr. Jack Hylton at an office in Den- 
mark Street, W.C., and the song was then 
sung by the composer. Mr. Hylton orches- 
trated the melody, which was played at a 
London music-hall on the same evening. 

ooo0oo 


LAST WORD IN MARITIME WIRELESS. 
The M.V Alcantara, the latest addı 
tion to the fleet of the Royal Mail Steam 
Packet Company, has been equipped with 
the most up-to-date Marconi apparatus 
both for wireless communication and 
music reproduction. 
Four-microphones and six loud-speakers 
are included in the Marconi band repeater 
equipment by means of which music 
from the ship’s band is reproduced in 
different parts of the vessel. | 
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D.F. CAR FOR WINNIPEG. 

An +‘ interference car,” for the purpose 
of locating the origins of interference to 
broadcast programmes in Winnipeg, has 
been commissioned- by the Canadian 
Government. The car will be equipped 
with the latest D.F. devices. 


9000 


TO PLEASE EVERYBODY. 

In view of the scheme, recently advo- 
cated by The Wireless World, whereby 
all sections of the listening public could 
be catered for by allocating different 
evenings for different classes of broad-. 
cast programme, a recent recommendation. 
by the Wireless Associations’ Advisory. 
Committee is of special interest. ‘ Until 
an alternative programme is available;’’ 
says the Committee’s report, “it is urged 
that the British Broadcasting . Corpora-: 
tion should adopt the policy of -making 
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BUILT BY AN AMATEUR. This handsome receiver has been 


Wireless 
World 


those of Faraday, Maxwell, and Kelvin. 
Reviewing the work that had been 
done in the discovery of electro-magnetic 
rays, ‘the French engineer showed: how 
the scale_of frequencies had been length- 
ened until the discovery of the rays of 
radium. Was this the limit of the ever- 
decreasing wavelengths? he asked. It was 
hardly probable. Already it seemed to be 
demonstrated that the sun, and perhaps 
certain other stars, gave out radiations 
which penetrated lead thicker than that 
which arrested all other known rays and 
which were designated ‘‘ Ultra Penetrat- 
ing Rays:”’ : 
ultimately confirmed, who knew whether 
it might not be possible to find: others 
still shorter?’ ee cee ee 
General Férrié will best be remembered 
for his work in the construction of the 


` Eiffel Tower station, which he began in 
> 1903. In 1908 he commenced the estab- 


designed and constructed by an Ealing reader, Mr. Charles 


ye B- A. King. 


Three valves (0-v-2) are incorporated 


Continental 


Stations on the 200-600-metre waveband can be tuned in on the 
loud-speaker with the three coils shown. 


the entertainment from 7.30 to 10 p.m. 
continuous. The entertainments each 
night should vary in character, so that 
all listeners could be sure of hearing two 
or three programmes a week definitely to 
their taste.” 

o0o00°0 


GENERAL FERRIE AS GUEST OF 
HONOUR. 


General G. Ferrié, Inspector-General 
of Communications in the French Army, 
was the guest of honour at a luncheon of 
the Anglo-French Luncheon Club held on 
Wednesday last at the New Prince’s 
Restaurant, London. Sir John Reith pre- 
sided, and those present included Dr. 
W. H. Eccles, F.R.S., Mr. E. H. 
Shaughnessy, Capt. P P. Eckersley, and 
Sir Frank Dyson, F.R.S. 

Sir John Reith welcomed General 
Ferrié and paid a great tribute to his 
pioneer work in connection with wireless 
in military operations. In his reply the 
General spoke of his admiration for the 
profound impression created by the 
English, who in the early days of the 
science included such immortal names as 


lishment of wireless telegraphy in. 
Morocco, and it was this system that he 
then set up which ensured the mainten- 
ance of communications for the French 
expeditionary force. ` 


o0o000 


THE U.S. RADIO BILL. 
According to our Washington corre- 


spondent, there is little doubt that the 
composite radio Bill which is being placed ` 


before Congress this session will pass into 
law. The Bill provides for the appoint- 


ment of five Federal Radio Commis- ~~ 


sioners, in whose hands will be placed the 
control .of all radio communication in 
America. | _ 

The great-question now exercising the 
minds of the radio public is with regard 
to the measures which the Commissioners 
will take to overcome the present chaos in 
the ether, caused by more than 700 broad- 
casting stations 

As soon as the Bill is passed all these 
stations will, technically speaking, be in- 
fringing the law until they secure licences. 


‘Should their existence be. 


FEBRUARY 23rd, 1927. 


WIRELESS AT WESTMINSTER. 
By Our PARLIAMENTARY CORRESPONDENT. 


A Point- About Licences. 


Last week in the House of Commons 
Viscount Wolmer, the Assistant Post- 
master-General, informed Colonel Applin 
that a wireless receiving licence entitled 
the licensee ‘to use wireless apparatus in 
the premises occupied by him. One licence 
would cover any number of sets installed 
in the same premises for the use of the 
licensee, his family, or his servants, but 
any other person occupying a portion of 
the same house under’a separate tenancy 
and desiring to install wireless receiving 
apparatus must take out a separate 
licence. When a licensee ran telephone 
leads from his set to.the house of a neigh- 


' bour or to any premises other than those 


in his own occupation for the purpose of 
conveying broadcast programmes there, a 
separate wireless licence was necessary 
for such premises. = ' 


Amateur Broadcasting in Manchester. 


Major Ainsworth asked the Postmaster- 
General whether his attention had been 
called to the broadcasting of a regular 
entertainment by an amateur station at 
Manchester; and what action, if any, 
had been taken in the matter, in yiew of 
the terms of the licence issued to the 
British Broadcasting Corporation. , 

Sir W. Mitchell-Thomson said that his 
attention had recently been called to a 
case in which an experimental wireless 
station had been used for the transmission 
of concerts. The licensees claimed that 
these concerts were necessary for the pur- 
pose of scientific experiments which they 
were conducting ; but he was not satisfied 
on that point, and he had asked them. 
to discontinue the concerts until the 
matter had been considered in the light 
of certain information which he had re- 
quested them to furnish. 


Licences for Crystal Users. 


Mr. Geoffrey Peto asked the Postmaster- 
General whether he would consider the 
reduction of the licence for crystal wire- 
less sets to 5s. per annum? 


Sir W. Mitchell-Thomson : ‘‘ No, sir.” 


` The Regional Scheme. 


Mr. Duckworth asked the Postmaster. 
General if he would give the attitude of 
his department towards the new regional 
broadcasting scheme; and whether there 
was any hostility to this development of 
alternative programmes on the part of 
either Government departments or com- 
mercial wireless services? ‘ 

Sir W. Mitchell-Thomson said that he 
gave authority to the British Broadcast- 
ing Company last year to undertake ex- ’ 
periments with a view to ascertaining 
whether a regional scheme could be 
adopted without causing interference be- | 


‘tween one broadcasting station and an- 


other or between broadcasting stations 
and, other wireless stations. The Cem- 
pany conducted some experiments, and 
the Corporation were at present arrang- 


ing to carry out further experiments. The 


answer to the latter part of the question 
was in the negative. 


sinew. 8 -> 9 
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POR some time past The Edison Swan Electric Co., 

M Tid., have made a speciality of the manufacture 
~ Of high resistances for anode resistances and leaks 
the system of resistance-capacity coupling developed 
by yon Ardenne and Heinert: This principle was first 
described in Zhe Wireless World in the issue of Septembe: 
23rd, 1925, the principal feature being the use of anode 
Tesistances of the order of megohms in conjunction with 
Small-capacity coupling condensers and _high-resistance 
grid leaks. This arrangement gives exceptionally uniform 
Bepiiieation over the range of audible frequenci ies, and 
le amplification per stage is little less than the amplifi- 
t ation factor of the valves. Further, the step-up of volt- 
age is attained with an expenditure of power which is 
negligibly small. This results in economy of filament 
and anode current in the amplifying valves, and it is not 
until the power or output valve is reached that generous 
emission from the filament is required. 

The Ediswan R.C.2 valve has been specially developed 
for use in amplifiers of this type. It has an amplifica- 
tion factor of 30 and impedance of 150,000 obms, the 
lament being rated at 2 volts and o.1 amp. A power 
alve, the P. V, 2, for use in the final stage of an ampli- 
fier preceded by R.C.2 valves in the earlier stages is also 
available. This valve has a cnn ame heavier mament, 
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A Binpte to Build. 
oe then, we have the es- 


pecially Resiatied ales 
of low current consumption 
“reliable non-inductive 
The Ediswan 
organisation has not been 
s0W to appreciate this, and 
the result is the ‘‘R.C. Three- 
Some” design, Complete in- 
structions for building this 
Set, together with a full size 


A An Inexpensive Three=valve Receiver 


Complete coupling unit, comprising anode resistance, grid leak 
and coupling condenser. mounted inside base. 
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for Home Construction. 


layout and wiring are issued free 
by the company. ‘The booklet, besides giving detailed 
instructions for assembling and wiring, also contains a 
chapter on the theory of resistance coupling for those 
whom it may interest, and characteristics of the R.C.2 
and P.V.2 valves. The circuit of the receiver indicates 
that it will be best suited to high-quality reception of the 
local station. No reaction is employed, the two-coil 
holder being used as a coupled tuner, which provides 
an excellent volume control. In addition to the use of 
resistance coupling, high-quality reproduction is ensured 
by anode bend rectification, the first valve operating under 
these conditions with a separate H.T. voltage of 60. The 
second valve—a pure amplifier—and the power valve are 
both supplied with H.T. at 120 volts. The anode re- 
sistances have a value of 3 megohms, and the grid leaks 
4 megohms. 


blue print showing the 


Coupling Units. 


Complete resistance coupling units incorporating two 
resistance elements and a mica dielectric coupling con- 
denser have been produced. ‘These are mounted on 
ebonite bases complete with terminals, and are engraved 
so that the novice should have no difficulty when wiring 
the set. ‘These units, together with the valves, are the 
foundation of the set, and, while a certain amount of 
freedom in the choice of 
other components is permis- 
sible, the reader cannot be 
said to have built the “* R.C. 
Threesome ” unless he makes 
use of the correct valves ancl 
coupling units. 

Through the courtesy of 
the manufacturers. we re- 
cently had an opportunity of 
testing one of these sets con- 
structed with Ediswan com- 
ponents. The results from 
2LO at a distance of three 
miles were excellent. The 
aerial coupling had to be 
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Broadcast Receivers.— l - 
considerably reduced to avoid overloading the amplify- 
ing valves, and tests with various types of loud-speaker 
indicated that the limitations of the quality of repro-’ 
duction are determined by the loud-speaker characteristic 
rather than by the receiver itself. The published charac- 
teristics of the power valve indicate that a medium. or 
small-sized loud-speaker is best suited to its output. 
The aerial and earth leads were then removed from 
the set to determine whether any of the background noise 
could be attributed to the . 
set. Under these conditions 
no trace of sound could be a 
heard from the loud-speaker i 
even with the ear placed 
quite close to the flare. The 
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test was made with accumu- i L es 

lator H.T. batteries, and it = AY 
. : Vs cia 

can be stated with certainty ees T 


that the Ediswan resistances 
were perfectly constant and 
silent in operation. They 
have all the advantages of 
wire-wound resistances with- 
out detrimental self-capa- 
city. | 

There is a discrepancy in 
the instruction book regard- 
ing grid bias. According to 
the valve curves on page 9 
a grid bias for the P.V.2 
valve of — 4 volts is indi- 
cated for an anode potential 
of 120 volts; on page 11 the | 
reader is instructed to apply — 9 volts. In a circuit of 
this type, insulation resistance can play an important part 
in determining the grid bias required, and it is safer to 
find the correct value for each valve by trial than to 
rely on predetermined figures. The anode voltage on 
the detector should also be varied a few volts at ‘a time 
to find the value corresponding to the grid bias in use 
at the time. 

There is one other minor criticism. Unless great care 
is exercised when inserting or removing valves ‘and coils 
there is a possibility that some of the longer connections 
in the wiring may be depressed and make contact with 
wires lower down. Short-circuits through this cause will 
not be possible if covered wire is used instead of the 
bare tinned copper wire originally specified. 

The total filament current is 0.35 amp. at 2 volts, and 
the 40-ampere-hour accumulator cell recommended would 
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THE “ EVERYMAN FOUR.” 


The following is an interesting extract from a letter 
received from a firm of electrical engineers in Liver- 
pool :— 


“We are pleased to note that you are publishing a special 
booklet dealing with the ‘“‘ Everyman Four’’ receiver.* 

“We enclose herewith our official order for 36 copies, 
and shall be pleased to receive them at your earliest con- 
venience. 

“The writer would just like to mention that he himself 
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of the set with valves and coils in position. 
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give approximately rio hours’ service on a single charge. 
The drain on the H.T. battery is correspondingly light. 
The first two valves take only a few microamperes be- 
tween them, while the anode current to the output valve 
is only about 5 milliamperes. 
teries constructed with the smallest type of cells will 
give satisfactory service—another’ instance of the all- 


` round economy of this system of amplification. 


The cost of accessories, such as valves, batteries and 
loud-speaker would be about £6, so that the total cost of 


The simplicity of the R.C. Threesome is at once apparent from this view taken from the back 


The fixed vertical coil is the aerial coil, the 
secondary coil being movable, 


the whole installation works out in the neighbourhood 
of So. - 

The instruction book and. blue print can be obtained 
free of charge from The Edison Swan Electric Co., Ltd., 
123-125, Queen Victoria Street, London, E.C.4. A 
supplementary instruction book and blue print is also 
issued showing a modification of the standard circuit to 
give increased range and selectivity: The difference be- 
tween the two circuits is centred round the tuning cir- 
cuit; the coils in the two-coil holder are used as tuned 
aerial coil and reaction coil instead of untuned aerial 
and tuned secondary coil respectively. With this circuit 
a by-pass condenser across the first anode resistance is 
essential, and a resistance as high as 3 megohms (the 
normal value) cannot be used. {special anode resistances 
for the reaction circuit, distinguished by a green label, 
are available ‘at all Ediswan depots. . 
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constructed an “Everyman Four” 'receiver some 
months ago and he has received excellent results. : 
“Immediately the set was finished and put on test, 45 -: 
stations were received on the headphones and loud- speaker. : 
“This reception was carried out on a Sunday afternoon 
in broad daylight using an inside aerial. 

“ Needless to say, the writer became very enthusiastic 
over this set and as a result has been able to recommend it 
to a number of local experimenters, all of whom have re- 
ceived similar results to his own 


three : 


* Price 1s. 2d. post free lom the KEPAN of “The : 
Wireless World.” ; 
B` 32 
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“DISSECTED DIAGRAMS.” 

In this: issue is printed the first — 
of a néw series of: diagrams in which 
an attempt will be made to -present 
concisely the principal points to be 
considered in the design of typical - 
wireless receivers. --The majority of 
those’ treated will. represent: modern 
practice, but.a few well-tried.. and 
standard circuits, which still have a 


distinct: field of usefulness; will also 
be given. 0 
While these diagrams will 


primarily deal with the strictly 
practical aspect of the subject, they 
should serve another useful purpose. 
Many newer readers of this journal 
are unable to read circuit diagrams— 
mainly because they have ignored the 
fact that such diagrams should be 
considered in stages, and ‘not as a 
whole. Without this knowledge, it is 
safe to say that no one can go very 
far in wireless, and every reader 
should make an attempt to acquire 
this essentially simple art. It is 
admitted that the circuit diagram of 
a multi-valve set may at first sight 
appear to be alarmingly complex ; 
but the subject, viewed from the right 
aspect, soon loses its terrors. 

The set’: builder who acquires the 
art of reading theoretical diagrams 
will find that his efforts are amply 
tepaid, as, armed with this know- 
ledge, he will be able to ignore 
practical wiring plans. There can be 
no doubt. that a complete reliance on 
such plans is dangerous, as no real 
insight- into the working of the 
receiver -is gained when following 
them, and the amateur will not be in 
a good position to make any slight 
departures from the original design 
which may be desired, and, moreover, 
he will find it difficult to trace any 
faults which may arise. 
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' THE “EVERYMAN’S FOUR” WITH 


AN H.T. ELIMINATOR. _ 
When supplying a receiver with 
H.T. from D.C. mains it is always 
advisable to insert a large fixed con- 
denser. in serics with the earth lead. 


This is, of course, essential when the 


positive main is earthed, and is 
generally necessary even: with ‘the 
more usual arrangement of an earthed 
as -there is often some 
slight difference of potential between 
the ‘set earth?’ and the ‘‘ mains 
earth.’’ This is occasionally respon- 


‘sible for a certain amount of ‘* hum ”’ 


in the loud-speaker, which may 
generally be eliminated, in the case 
of the ‘‘ Everyman’s Four” and 


-“¢ Everyman’s Three ’’ receivers, by 
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TO EARTH 
THROUGH 
MAINS 


Fig. 1.—A conventional * untuned ” aerial 

coupler ; and, below, the same circuit with 

battery earth removed for operating from 
an H.T. battery eliminator. 
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Theoretical Diagrams 


Simplified. 


arranging to earth the filaments of the 
valves and the L.T. battery at only 
one point. 

In Fig. 1 (a) is shown the usual 
connection of the aerial-grid coil, 
which is suitable when batteries are 
used for both filament lighting and 
H.T. supply, with a lead between 
the common negative L.T. and H.T. 
bus-bar and the earth terminal. If 
the circuit is slightly modified, as 
shown in Fig. 1 (b) the filaments are 
in metallic connection with earth only 
through the mains, so a series con- 
denser is no longer necessary. 

This arrangement may reduce the 
efficiency of the receiver on the long- 
wave (Daventry) adjustment, but in 
spite of this it is well worth trying, 
especially when receiving conditions 
are such that there is an ample 
margin of signal strength from this 


station. 
0000 


RE-CALIBRATING A 
MILLIAMMETER. 
For use with the majority of valves ` 
obtainable a year or two ago, a milli- 
ammeter with a’ reading of up to five 
or six milliamperes was generally con- 
sidered suitable. Such an instrument 
is now, however, quite useless for 
measuring the anode current passed 
by the modern ‘‘ super-power ”’ 
valve, which, under working condi- ` 
tions, may consume as much as rto 
milliamps., or even more. 
It is useful to know that the range | 
of these, instruments may be doubled. 
in a very simple manner by connect- 


ing a resistance, or shunt, in parallel. 


The windings of a potentiometer, a 
rheostat, or a semi-fixed filament 
rheostat will serve the purpose, if of 
sufficiently high ohmic value. The 
latter is particularly convenient. ‘To 
make the necessary adjustment, the 
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meter may be connected in the anode 
circuit of a valve in the usual manner. 
The current indicated by it should 
now be reduced by altering the H.T. 
voltage, dimming the filament, or a 
combination of both methods, until a 
convenient reading (preferably an 
exact even number of milliamperes) 
is obtained. 
nected across the millsammeter, and 
its value is adjusted until the read- 
ing is exactly half of the original. 
The shunt should now be removed 
temporarily to make sure that the 


The shunt is now con-‘ 
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current flowing has not changed, on 
account of a possible fall in battery 
voltage. If it has, the operation 
must be repeated until conditions of 
stability have been reached, but if 
not, the shunt may be connected per- 
manently. To obtain a correct esti- 
mate of the current flowing, the read- 
ings indicated on the scale must now 
be multiplied by two. | 
Needless to sav, this method 1s 
only applicable to moving-coil instru- 
ments having a ‘‘ straight-line ”’ 
scale, on which equal variations in 


DISSECTED DIAGRAMS. 
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current are indicated by equal spac- 
ing of the graduations. A moving- 
iron meter. cannot be calibrated in 
this manner. | 

It is possible to make a still greater 
reduction of the scale by fitting a 
shunt of smaller resistance; thus, a 
steady current of 4 milliamperes may 


_ be passed through a o.5 meter, and 


the resistance adjusted till a reading 
of 1 milliamp. is obtained. With 
this shunt in position, the current as 
indicated must be divided by four 
to obtain the true value. 


Practical Points in Design and Construction. 


No. 61.—A Regenerative Detector—-L.F. Receiver. 


(To be continued in next week's issue.) 


The simple circuit. shown below is not highly selective, but, with careful operation, it is danai: of 
‘receiving distant stalions on headphones, and a near-by transmitter at loud-speaker strength. It is 
an a la which can be recommended to the beginner. 


The filaments are connected in parallel 
across an L T. battery, with controlling 
rheostat'in series with each. 


CHE valve V, is to operate as a 
detector, and should have the 
highest amplification factor possible, 
with a working impedance not greatly 
in excess of 30,000 ohms. V., is the 


L.F. ampliher, which, if good 
quality reproduction łs required, 
should be of the ‘‘ power” type 


(impedance 10,000 ohms or less). 
The resistance of the filament 
rheostats (R, ‘and R,) will depend 
entirely on the voltage of the L.F. 
battery and the rating of the valve, 
and may easily be calculated by 
dividing the voltage. to be dropped 
(t.e., the difference between the 
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Aerial and earth are joined to a tuned 
circuit, which is connected across grid 
and filament. 


rated voltage c° the valve and that 
of the battery) by the current con- 
sumed (in amperes). The result will 
be the required resistance in ohms. 
In Fig. 2 the aerial tuning in- 
ductance (L,) will have a value 
depending entirely on the wavelength 
to be received and the characteristics 
of the aerial. For the broadcast 
waveband coils No. 35, 40, and 50 
are generally required, and for 
Daventry No. 150 or 200. A tun- 
ing condenser (C,) of 0.0005 mfd. is 
convenient; as it is in a circuit 
already having a large amount of 
capacity (that of the aerial) in 


To obtain rectification effects, a grid con- 
denser is inserted. Its leak is connected to 
the filament through a potentiometer. 


parallel, it matters- little whether it 
is of the -‘‘ semi-circular plate,” 
square-law, or S.L.F. variety. 

Referring to Fig. 3, the grid con- 
denser C, may have the standard 
capacity of 0.0003 mfd. with a 
2 megohm leak (R,): The lower end 
of this leak may be connected to the 
positive side of-the filament, but the 
interposition of a potentiometer as 
shown is recommended. By its use 
the operator can make. an adjustment 
of grid voltage which is a compromise 
between that giving best detection 
efficiency and smoothest control of 
reaction. 
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Measurements on 


RADIO-FREQUENCY AMPLIFIERS. 


IV.—Intermediate Amplifiers for Supersonic Heterodyne Receivers. 


By R. L. SMITH ROSE, Ph.D., D.Sc., A.M.LE.E., and H. A. THOMAS, M.Sc. 


HEN any demonstration or exhibition of wire- 
less receiving apparatus is given, one of the 
most noticeable things attaching thereto is the 


entire lack of any method of judging the relative merits 
of the different sets. 


If one is fortunate, there may, of 
course, be -the opportunity to try one set after another 


under the same conditions, but even this is not entirely 


satisfactory and is found to be rather crude, particularly 


when the development of an amplifier or receiver is being 


carried out. 


Those who have given any consideration to 


the matter will appreciate that our inability to give a 
_“figure-of-merit ° to receiving appatatus as a whole is 


_ quantities concerned. 


> 


duc to the large experimental difficulties in the way of 
making reliable and accurate measurements of the various 
In the previous articles the authors 
have described the lines along which an attempt is being 
made to investigate these difficulties, attention being de- 
voted in the first place to the reduction of the ordinary 
cascade valve amplifier to measurable quantities. As an 
illustration of the method of applying the results obtained 
in such measurements, the case of the intermediatc- 
frequency amplifier used in the supersonic heterodyne 
Teceiver may be discussed. . 

As most readers of The Wireless World are aware, this 
type of receiver utilises a local oscillator and a rectifying 
valve to transform the original high-frequency oscilla- 
tions of the received waves into oscillations of a lower 
radio frequency at which’ a compara- 
tively large amplification may be ob- 
tamed in an efficient and stable man- 
ner. Although this type of amplifier is 
now in everyday use for the reception 
of broadcasting, it is doubtful if its 
somewhat ‘unique advantages are yct 
fully realised, particularly in the large 
and growing field of short-wave com- 
munication, where amplification at the - 
original radio frequency is very difficult 
to obtain. The supersonic heterodyne 
type of receiver is available for use on 
any band of wavelengths by a simple 
modification of the aerial tuning ar- 
rangements and the frequency range of 
the local oscillator. The large propor- 
tion of the effective operation of the 
mstrument is thrown on thé amplifier 
used at the intermediate frequency, and 

is may remain unchanged, whatever 
the actual wavelength being received. 

For several years there has been a _ 
great struggle to design and construct 
ai amplifier which would give a good 
Performance over as wide a band of 
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wavelengths as possible.. In the supersonic heterodyne 
receiver, what we require is an amplifier which will operate 
very efhiciently over a very small fixed band of frequencies, 
and we can therefore apply all the resources of our know- . 


` ledge and experience to this end. 


Selectivity of the Superheterodyne. 


As is well known in the use of the heterodyne principle 
for reception, the frequency of the local oscillator may 
be either higher or lower than the frequency of the in- 
coming signals, the only condition being that the difer- 
cuce between these frequencies should be equal to that 
at which the intermediate frequency amplifier operates. 
For this reason, unless special filtering arrangements are 
employed, a supersonic heterodyne receiver will be avail- 
able for reception on two wavelengths simultancously, 
and reliance must be placed on selectivity at some other 
point in the circuit if freedom from interference on the 
undesired wavelength is to be obtained. Following out 
this line of reasoning, it will be appreciated. that the 
selectivity of the supersonic heterodyne receiver will in- 
crease as the wavelength at which the intermediate-fre- 
quency amplifier operates is reduced. For example, if 


, this amplifier is most efficient at a wavelength of 10,000 


metres, and a signa! is being received on 400 metres, 
interference may be expected on wavelengths of 370 and 
435 metres unless the tuning of the frame or aerial circuit 
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2,000 
IN METRES 


1500 
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Fig. 1.—Voltage amplification at different frequencies of a three-stage transformer- 


coupled radio-frequency amplifier. 
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Measurements on Radio-frequency Amplifiers.— 

is sufficiently sharp to distinguish between these and the 
desired wavelength. If, however, the intermediate 
amplifier operates on the wavelength of 3,000 metres, and 
the same wavelength of joo metres is being received, the 


likely interfering wavelengths are 315 and 545 metres. . 


It is thus evident that the tuning of the input circuit need 
not be nearly so sharp in this case in order to render the 
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FREQUENCY 
OF FIRST OSCILLATOR 


Fig. 2.—Relative amplitudes of signalis ‘ram London and Cardiff for different settings 
The peak value of the signal from Cardiff is taken as one-tenth 


of ihe first oscillator. 
that from London. 


interference inoperative. The limit to which the operat- 
ing wavelength of the intermediate amplifier may be 
reduced is set by the instability and difficulty of obtaining 
good overall amplification, which is encountered at the 
shorter wavelengths. 

When a supersonic heterodyne receiver is used in prac- 
tice, however, it is soon found that it is not sufficient to 
assume that the intermediate amplifier _ 

Operates over a very small band of wave- 

lengths. With the aid of methods of 
measuring the overall voltage amplifica- 
tion, as already described, it is now 
possible to obtain the relation between 
amplication and wavelength or fre- 
quency, and to apply the results to a 
study of the performance of the whole 
receiver. 

For example, in Fig. 1 is shown the 
voltage amplification at different fre- 
quencies or wavelengths of a three-stage 
transformer - coupled radio - frequency 
amplifier. The three transformers em- 
ployed were identical in design and con- 
struction, but they were not provided 
with any external tuning capacity so 
that it was not possible to balance up 
the successive stages of the amplifier 
after assembly. It will be noticed that 
the peak of the amplification curve 
cecurs at a wavelength between 4,000 
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_its connection to the first valve. 
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and 5,000 metres, so that this instrument would appear 
to be suitable as an intermediate amplifier in a super- 
sonic heterodyne receiver. At the peak, the voltage 
amplification is nearly 3,000. When the complete re- 


‘ceiver was built up with this amplifier included it was 


found that while the overall sensitivity was very high, the 
selectivity was not ali that could be desired. In par- 
ticular, it was found that one of the two tuning positions 
on the first heterodyne oscillator made it 
much easier to separate two signals on 
neighbouring wavelengths than the other 
position. The cause of this effect, and 
the means by which it could be im- 
proved, were immediately evident- on 
applying the curve. in Fig. 1 to. the 
case. Es ne iA 


Alternative Oscillator Settings: ` 

As is quite commonly the case, the 
receiver was first used with the tuned 
receiving loop connected directly to the 
first valve of the receiver. Suppose now 
that the receiver were so situated that 
when the receiving loop is tuned to the 
wavelength of Cardiff (353 metres), the 
actual potential difference applied to 
the first valve from the signals from 
Cardiff is only one-tenth of that 
arising from the signals from London. 
This is by no means an impossible case, 
especially if no retroaction is employed 
in the receiving loop to counteract the 
inherent damping effect resulting from 
Employing the curve 
given in Fig. 1 we may then derive the curves in Fig. 2 
showing, for different settings of the oscillator, the rela- 
tive amplitudes of the signals from London and Cardiff 
after passage through the intermediate amplifier. These 
curves thus give the relative amplitudes of the current 
ultimately delivered to the telephones or loud-speaker. It 
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Fig. 3.—Relative amplitudes of signals from London and Cardiff when the two 
stations induce equal amplitudes in the receiving loop. . 
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Measurements on Radio-frequency Amplifiers.— tor the conditions are quite good for the reception of 
an be seen at once from these curves that if an attempt Cardiff, at the lower position the conditions are still un- 
issmade to receive Cardiff in this situation it is only satisfactory, for London is still producing in the receiver 
poss pole to get the signals from Cardiff separated from a signal more than one-third of the strength of Cardiff, 
those from London with the oscillator set at the lower and so will cause considerable interference in the reception 
‘ quency of the two positions available. At the other of a broadcast programme. 
tting the London signals are about four times as strong The corresponding curves for the reception of Bourne- 
8 those from Cardiff, even though the oscillator is set | mouth on a wavelength of 386 metres are given in Fig. 4 
Well off its best position for London. 
Beier words, under the conditions 
= above, the supersonic hetero- 
H he principle ‘used with an intermedi- 
tefrequency amplifier with a perform- 
Æ characteristic as given in Fig. 1 
ict capable of sufficiently well 
eparating the signals injected into the 
eceiving loop by the radiation from 
ondon and Cardiff, when the loop is 
uned to me latter station. 
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E: Local Interference. 
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sSsppos, now, the receiver is moved 

ich a position, still fairly near Lon- 

lon, that the signal P.D.’s applied to 

he first valve are equal for the two 

tions when the loop is tuned to Car- FREQUENCY IN KILOCYCLES PER SECOND 
The state of affairs at the end OF FIRST OSCILLATOR 


f the intermediate- frequency amplifier 
E then be as shown in Fig:-3. From 4 
Fig. 4.—Relative amplitude of signals from London and Bournemouth. The signals are 
p etres it is seen that while at the assumed to be of equal strength when the receiving frame is tuned to Bournemouth. 


er frequency position of the oscilla- 


ig This diagram shows a similar state of affairs to prevail, 

although the settings of the first oscillator for best recep- 
‘RODE CONSTRUCTION IN THE NEW tornare reversed owing to the fact that the wavelength of 
“KL. 1 VALVE FOR A.C. MAINS. Bournemouth is greater than that of London, whereas 


Cardiff’s wavelength is less than that of London. Owing 
to the greater difference in wavelength of the two stations, 
also, the effect of London’s interference when receiving 
signals from Bournemouth is not so great as when receiv- 
ing Cardiff. 

The state of affairs illustrated by these curves is exactly 
that which was experienced when the receiver was used 
for the reception of signals from various stations. A 
simple consideration of the case will show that there are 
two methods by which the selectivity of the receiver may 
be improved. First, by introducing a coupled circuit be- 
tween the receiving loop and the first valve of the set the 
magnitude of the interfering signal potential difference 
applied to this valve is considerably reduced. Secondly. 
by improving the intermediate-frequency transformers 
and by providing some means of balancing them, after 
assembly in the amplifier, the width of the ‘amplification- 
frequency curve of this amplifier can be considerably re- 
duced. ‘The adoption of the first method has the added 
advantage of reducing any interference which may arise 
from signals at the intermediate frequency being directly 
injected into the frame, while the provision of adjustable 
tuning to the intermediate-frequency amplifier enables 
the ‘‘ peak ’’ of its performance curve to be shifted 


heater ein Gel it position with supports for other 


>) cathode mounted over heater away from the neighbourhood of such interfering 
-by spir ja. nb Mee te Complete assembly of TELA ’ ; 
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. PARCHMENT DIAPHRAGM 
' LOUD-SPEAKER. 


` Very many amateurs‘have undertaken 
the construction of loud-speakers of’ the 
parchment diaphragm-type, and although 
with ‘care and good. workshop facilities 
a really “good ‘ loud- -speaker can be 


constructed at home ahd much knowledge - 


gained on. the ‘principles of design, it ìs 
realised that as a rule a home constructed 
‘nstrument Js imperfect owing to construc- 
tional difficulties. A loud-speaker of this 
‘ype is not just a paper cone and a tele- 
phone earpiece. The diaphragm must be 
suitably shaped and properly supported 
around its edge, whilst a rigid mounting 
is “usually required for the driving 
mechanism, l 


The Sferavox Loud Speaker. 


The Steravox loud-speaker, a product 
of * Sferavox,’’ 130, Fenchurch Street, 
London, E.C.3, is a really low priced 
Joud-speaker of this type. Support is 
given to the stiffened diaphragm by 
clamping it between two nickel-plated 
brass rings, which in turn are bridged by 
a cross piece carrying the movement. It 
is obvious that every care has been taken 
to avoid resonances at frequencies falling 
in the audible scale, and with this object 
in view the cross piece which holds the 
movement is not only substantial, but is 
in the form of a channelled brass casting. 

Instead of the usual form of construc- 
tion in which the two poles act on the 


centre of ihe armature the pole vang 
is arranged to one side. The magnetic 
circuit is interesting, very thin stampings 
being employed for the. pole ends, the 
polarising magnet consisting of the usual 
circular steel stampings. The armature is 
substantially mounted, and is over jin. 


in thickness, so that any resonance it may . 
' possess will almost’ be above the limit of 


audibility. The usual form of stiff reed 


drive is employed for linking the arma- 
and provision is 


ture to the diaphragm, 
made for adjustment. 

Rattling as marked by obvious reson- 
ances is entirely absent when the loud- 
speaker is driven with liberal input. „It 
is, however, a sensitive instrument and 
gives good results. The metal parts are 
well finished and nickel-plated, and the 
cone is silvered. 


o000 
CHARGING FROM D.C. MAINS. 
Many amateurs consider themselves 


fortunate when D.C. supply is available 
for battery charging, though when a bank 
of lamps is used for reducing the voltage 
charging from D.C. mains can be very 
costly. For example, when the voltage 
of the supply is 240 and it is desired to 
charge the battery at 5 amperes over a 
kilowatt is taken from the mains or more 
tian one unit 1s consumed per hour. 
Thus to charge over a period of ten hours 
at a lighting rate of perhaps 6d. per unit 
means a cost of Ss. for charging a battery 
of average size. In the case of A.C. 
supply, however, using a step down 
transformer and arc rectifier gives a much 
better efficiency. 

To improve the efficiency in the case 
of D.C. charging a machine has been 
developed by Giljay, Limited, King’s 
Road, Hay Mills, Birmingham, which 
might be termed a "yotary transformer. 

Tt resembles a small motor, but is fitted 
with a commutator at each end of the 
shaft. The armature is double wound so 
as to run as a motor on the high voltage 
of the supply through one of the commu- 
tators, and to provide at the other a 
heavy. currentilow voltage output suitable 


for battery charging. 


Although the efficiency is low, as can 
only be expected from so small a machine, 
it will effect a very considerable saving 
in the cost of accumulator charging from 
D.C. supply as well as being perhaps a 
little more convenient than the fitting up 


A ‘Review of the ae. Products of the Manufacturers: 


of a baal of. dai ging Limps: ‘The. output 
and hence -thé load on, thé ‘machine is 


regulated by a variable resistance, pad an 


ammeter with ‘centre zero is s fitted to ‘show 
the charging - ‘Yate 0S a 
Battery“ char ging by’ means ‘of: a ‘flay 
transformer requires Véry little, attention, 
though. the .machine should -not- be léft 
running for long: periods unatisnded.~ The 
noise from the high-speed revolving 
armature is a common criticism with re- 
gard to the use of this type of charger, 
though in this case the machine runs 


Giljay rotary transformer for accumu- 
lator charging from D.C. supply mains: 


quite silently, . and can be installed out 
of the way so that the hum will not prove 
a nuisance. 

The machine shown in the accompany- 
ing illustration gives an output of 4 am- 
peres at 9 volts and will charge a 6-volt 
accumulator at about 4 amperes. Spring- 
operated carbon brushes are fitted and the 
shaft runs in bronze bearings. 
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We “can sympathise with the 
KO os: University College of 
E: | Monmouthshire in their 

ə the B.B.C. to provide 
AS isting. station for Wales, it 
ely ‘doubtful if Wales will 
th a benefit conferred upon 
sof this nature (Cornwall, 
so pleáding) the B.B.C. 
itori that all difficulties 
a by the new regional 
fe ebare the optimistic hopes 
peenputeering department, 
d the regional scheme as a 


s i it mz y nothing i is less likely 
sta ulation of a really powerful 
of the Severn. 5WA has 
a hall i ged in the past by the 
id the Board of Trade on 
» Of. dis urbance caused to ship 
guals. When 5WA’s transmitter closes 
own in 1928 € or 1929 in accordarice with 
°F visions of the regional scheme, we 
ake it that the station or stations 
rv ir g Wales will be situated much 
rtl her inland. 
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Studio in Every Town? 


Ds: diff will retain its studio, and it is 
‘probable that a permanent micro- 
ee be installed at Bristol, where 
alent has so long been - denicd the 
Hoge of broadcasting. “Fewer 
l ions , more studios,” will be the slogan 
€ B.B.C. in the next few years. The 
would be a studio in every im- 


= town, 
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NEWS FROM 
ALL QUARTERS. 


By Our Special Correspondent. 


FUTURE FEATURES. 
Sunday, February 27th. 
Lonpon.—A Programme of Favour- 

ite Wagner Excerpts. 
Giascow.—Longfellow Anniversary 


Programme. 
Monday, February 28th, 


BOURNEMOUTH. — Schumann and 
Schubert Programme. 

MANCHESTER. — A “Rag” Pro- 
gramme by Manchester Uni- 


versity Students. 
ABERDEEN.—*‘‘ Love and the Wash- 
tub,” one-act comedy. 
BerrĘast.— Traditional Irish Music. 
Tuesday, March Ist. 


: LonDoN, BrrMiIncHaM, BOURNE- 
i: MouTH.—St. David’s Day Pro- 
gramme, 


Wednesday, March 2nd. 

Lonpon.—“I Pagliacci ” performed 
by the B.N.O.C. 

Birmincuam.—An Eighteenth Cen- 
tury Hour. 

NEWCASTLE, Grtascow.—‘' I Pagli- 
acci,” from the Manchester 
Opera House. 

Thursday, March 3rd. 

Lonpon.—B.B.C. National Concert 


relayed from Royal Albert 
Hall. 
Friday, March 4th. 
Lonpon. — Variety. “My Pro- 
gramme,” by the Chief Engi- 
neer, 
Cinpirr.—‘‘ The Prodigal,’ a jest 


in one act by Anton Tchekoy. 
Saturday, March 5th. 
NEWCASTLE.—' After the Trip,” a 
Tyneside Comedy by E. A. 
Bryan. 
Gaani —The Glasgow (English) 
Concertina peig 
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Welsh -Hopes—Cardiff and Bristol—A Modern Caruso—Broadcasting Parliament— 
p: a A More About Warsaw—‘‘ Talk ” Developments 
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in France. 


“The Modern Caruso.” 


According to Savoy Hill the B.B.C. has 
secured one of its biggest “ scoops’ in 
engaging Kiepura to sing at the Albert 
Hall National Concert on March 3rd. 
Jan Kiepura is a young Polish tenor who 
made his début as recently as 1924 in War- 


saw, where, in open competition with 
5,000 others, he won first prize. Since 
then he has sung in Vienna and other 


European cities, earning the title of “ The 
Modern Caruso.”’ 
©0000 


Albert Hall Attendances. 


By the way, is it a tribute to the 
delightful efficiency of the modern broad- 
cast, recelver—or merely an indication of 
public indifference—that the National 
Concerts are so sparsely attended ? 


o0o000 ' 


A Terrible Threat. 


A broadcast listener at Long Beach, 
California, has sent out a circular letter 
to all American broadcasting stations giv- 
ing notice that unless all jazz is imme- 
diately discontinued he will scrap his set. 
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The Most Active Relay Station, 


Through one of those misapprehensions 
which perpetually lie in wait, ready to 
swoop upon and mislead the luckless 
seeker after information, I find that I 
owe an apology to the fairest city of the 
north. 

On February 9th it was stated in these 
columns that the Edinburgh relay station 
had the lowest weekly average of all 
B.B.C. stations in the matter of hours 
worked. I take off my hat and sink down 
upon my knees. Not 51 hours 10 
minutes, as stated, but 61 hours 10 


Digitized by Google < Ke 


$ -ap a ¢ ai 


242 


minutes is 2EH’s weekly average, a fact 
which places this indefatigable little 
station at the forefront of the relays, and 
next to Cardiff. 

Nor is this a recent burst of activity 
on Edinburgh’s part, for I find on investi- 
gation that during the first four months 
af 1926 2EH actually worked longer than 
any other B.B.C. station save London and 
Daventry. i 

00090 


Opera in the Spring. 

The first of the B.N.O.C. spring series 
of operatic performances to be broadcast 
will be Acts 1 and 2 of “I Pagliacci” 
from the Opera House, Manchester, on 
March 2. ` 

ocoo 


Broadcasting Parliament. 


Captain Ian Fraser is again raising the 
question of broadcasting the proceedings 
of the House of Commons. He suggests 
that specially selected front bench 
speeches could be broadcast by arrange- 
ment between the parties at rare intervals 
when the importance and general interest 
of the subject is unquestioned. 

Such a plan would offer no technical 
difficulties, but the same can hardly be 
said regarding the frequent proposals that 
debates should be broadcast in a similar 
manner. Being singularly tactless and 
indiscriminating, the microphones would 
pick up too much ! 

0000 


A Cage of Chaos. 


A possible solution would be to provide 


each member in the body of the House 
with his own small carbon microphone, 
which could be plugged into a socket oppo- 
site the member's seat. Even thus, I can 
imagine the worst possible confusion. 
What would happen if the honourable 
gentlemen all plugged in at once? 

Probably we should then begin to sigh 
for a simple and homely talk on 
‘ Beetroot.” 

0000 


Question and Answer. 


From the Zurich station the other ~ 
day Prof. Dr. <A. Pfister gave a 
psychological talk entitled “Do We 


Know Our Children? ” 

A few hours later an American dance 
band was sending out “ Yes, Sir, That’s 
My Baby!” 

OovVv90 
More About Warsaw. 


The new station at Warsaw, photo- 
graphs of which appeared in last week’s 
Wireless World, has been built by Mar- 
coni’s Wireless Telegraph Co., Lid. It 
transmits at present with a power of 
10 kW. on the main oscillator valve, and 
employs a wavelength of 1,013 metres, not 
1,050 metres, as stated in our last issue. 
The latter wavelength was chosen pro- 
visionally while the station was under 
erection. l 

The Warsaw transmitter—a Marconi 
Q.D.8 set—was designed on the same lines 
as the Daventry station, the six main units 
being contained in aluminium frames. 
Four of these units are open, and contain 
tbe valves for the independent drive, 
main oscillator, modulator, and rectifier 
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circuits, and the two enclosed units are 
the speech transformer and the coupling 
unit for the main oscillator grid circuit. 
0000 a. 


Warsaw’s Range.. . 

The Warsaw aerial is carried on two 
self-supporting lattice steel masts, 75 
metres high, and the aerial current is 30 
amperes. The range of reception in 
Poland, from reports received, indicate 75 
miles with a crystal receiver and 375 miles 
with a two-valve receiver. The. station 
has been received in this country, when 
the B.B.C. stations were closed down, on 
a two-valve receiver. 


“EASTWARD BOUND. Mr. 


C. C. N. 
Wallich, the popular director of the 
Piymouth B.B.C. station, who will sail for 
India on March 4th, to take up the posi- 

tion of director of the Calcutta broadcast- 
ing station. Mr. L. B. Page, formerly 
director of the Hull station, h been 
appointed director of the Indian Broad- 

casting Company’s station at Bombay. 


P.M.G. and the Regional Scheme. 


At its second meeting, held on Feb- 
ruary 14th, the Wireless Organisations 
Committee decided to ask the Postmaster- 
General to take an‘early opportunity to 
assure listeners that a system of high- 


power regional distribution effective for 


the transmission of alternative pro- 


grammes will be fully expedited so far 


as his department is concerned. 
The next meeting of the Committee will 
be held next Monday, February 28th. 
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Cecil Lewis as Playwright. 


Mr. Cecil A. Lewis, who shone in the 


broadcasting firmament first as ‘‘ Uncle 
Caractacus,”’ and subsequently as director 
of programmes at Savoy Hill, recently 
retired from the rigours of official routine 
to devote himself entirely to the craft of 
literature. e ' 

One of the first fruits of his retirement 
is Jazz Patterns, described as “A 
Comedy of Bad Manners,’’ which is to 
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be produced at the Everyman Theatre 
Hampstead, on March ist. Loyal to th 
atmosphere in which he has worked s 
ardently, Mr. Lewis has introduced 
loud-speaker into one of the. acts. 

Y hear that Mr. Bernard Shaw ha 
retouched the whole of the first act o 
Jazz Patterns. This was done whe 
he -and Mr. Lewis were on holida; 
together in Italy last summer. 

“9000 
Where is the Super Ear? - 

How many .listeners whose ears ar 
considered to be of the super-sensitivi 
variety can point with any certainty tc 
the dates on ‘which the new 2L0 studio 
has already been used? | 

The first official use of this studio, 


= which has the highest ceiling in Europe, 


was on the last Sunday in January, when 
the evening service was broadcast from 
it and the new pipe organ was played 
for the first time. 7 = 
The engineers seem delighted with the 
improved echo effect, which is reported 
to be much more natural than that pro- 
duced in the so-called echo room: . 


a - 0000 > 
Broadcasting a Boxing Match. 
The cult of the “running com- 


mentary ”?” is finding favour in Germany. 
On a recent Sunday the Dortmund 
station relayed a graphic description of 
the German Heavyweight Boxing Cham- 
pionship match in the -Westph-iqu Hall 
in that town. Langenburg and Muenster 
listeners also enjoyed the privilege of 
listening to the blows. 
00900 


“Running ”? Commentary in a Theatre. 
_ To-morrow evening (Thursday) will be 
the occasion of. the Royal Command per- 
formance in aid of the Variety Artists’ 
Benevolent Fund which, will be broadcast 
in its entirety from all stations of the 
B.B.C. Some of the turns in this pro- 
gramme rely largely on visual effects for 
their success. In order to help listeners 
to understand what is going on at such 
moments, Tommy Handley, the well- 
known broadcasting comedian, will give a 
brief running description of these turns. 
0000 


“Talks ”?” in France, 

Although broadcast education has many 
opponents in -this country, it does not 
appear that the French authorities are 
meeting with similar criticism in connec 
tion with their very comprehensive educa- 
tional scheme. At the present time the 
Ecole Supérieure (PTT) station in Paris 
is co-operating with the Eiffel Tower 
station in the dissemination of lectures 
from the ‘‘ Collége de France ” and the 
Sorbonne. While L’Ecole Supérieure iS 
broadcasting a talk from the Sorbonne, 
the Eiffel Tower supplies an alternative 
item—in the form of another talk !—from 
the Collége de France. 

The Ecole Supérieure station has 
recently increased its power, and is now 
-busy on technical improvements, so that 
listeners over here may. expect to pick uP 
these transmissions at greater stren 
in the near future. 
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DERN AMPLIFIER PERFORMANCE. 


iw I have observed in your Correspondence page cf 

uary 9th issue a letter by Mr. Lancelot W. Wild, and 
sel a comment upon his letter is necessary. 

T would point out that anyone conversant. with the tech- 

ealities of alternating current circuits would refram from 


ating that R’ atang to-do with the current in a loud- 


aker circuit. He his apparently got wL and T; very mixed. 


ithe case cited L is about 2 Herries for an averagė “Kone” 
2 ] 


L 4 
$ t < nin ne es a miao 
speaker, and this makes P 30.000 °°" 10,000 of 
md, 


tis important to get as large an inductance with as low 
Tesistance as possible to obtain large outputs, since the 


pe 
Vi (Rat) (ol)? | 
here e is the applied grid voltage, w is the amplification factor 
Í the valve, Rais the valve A.C. resistance, R and J. are the 
eclive resistance and inductance respectively of the loud- 


; 


urent through the speaker is given by 


j - L A ; 
ing mechanism. E has no bearing on the operation of 


th a mechanism and gives the conditions arising in transient 
omena only 
ufacturers of power valves are working along excellent 
Ss of development in attempting to get a low Ne TO valve 
a large voltage factor. H. A. THOMAS. 
Teddington. 
Febrnary 11th, 1927. 


Sir, —I am very interested in the replies to my letter on the 
bove subject in your issue of February 9th, and am specially 
teful to Mr. Turner for giving such valuable authoritative 
‘ion regarding the ‘‘ Kone” loud-speaker. 
y say that I certainly did not think that the impedance 
. acted as a simple inductance, but I did not imagine 
lat it was modified to the extent that he indicates. From 
` figures the 750 ohm “Kone” should be quite suitable 
t a 3,000 ohm valve. 
At the same time it would seem that there is no sort of 
| ement as to what is required of L.S. mechanism. Messrs. 
ngsbury and L. W. Wild put forward a theory that is 
ite contrary to modern practice. The swamp resistance they 
cate, ‘while it would seemi ngly level out frequency varia- 
is, would, to my thinking, also level out variations of in- 
volume; this point is also noted by Mr. Axten. 
M gentleman, however, does not sêem to have read my 
lous letter correctly. I am certainly not mixing A.C. and 
d I definitely stated that I did not know the A.C. 
clars of the “‘ Kone” L.S.; the provision of these con- 
tably clears the air. His suggestion, however, that the 
on for the 750 ohm D.C. resistance is to decrease the 
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voltage drop across the L.S. windings does not seem very 

reasonable. Surely no one should put the output from a 3,000 

ohm valve working at 150 volts directly through the L.S. 

windings. T quite agree with him that such an output is 

only just sufficient to give normal volume with high quality 

reproduction C. M. KEILLER. 
Cookham Dean. 


February 10th, 1927. 


ARRANGEMENT OF PROGRAMMES. 


Sir,—lr reference to a letter in the February 9th issue of your 
journal from A. T. Reynolds, London, I wish to express my 
afreement with his views. 

I feel quite sure that [ am only one of the many Daventry 
listeners in lreland who consider the complete programme 
system of the old B.B.C. much preferable to that adopted by 
the new Corporation. The average nightly programme is, ut 
least, very scrappy; and the excellence of the musical items 
renders the introduction of news and lectures, etc., all the more 
undesirable. I notice that the picture-house musice which, I 
believe, is generally considered a very welcome feature, is 
mutilated every evening by various bulletins or news which the 
old company. gaye out at more appropriate times. 

And, of course, gone are the days when one could enjoy an 
uninterrupted musical programme from 8 p.m. to 10 p.m. 

If the B.B.C. were to revert to the old system of unbroken 
musical programmes they would give great satisfaction to the 
majority of their listeners who, like myself, consider that the 
medicine 1s O.K. but wrongly administered. , 

Dublin. LG. NATHAN: 

February 16th, 1927. 


Sir,—As a solution to the arrangement of programmes difti- 
culty, I suggest that there should be four or five high-power 
stations in the British Isles, each station broadcasting a com- 


plete programme suitable for a different section of the public 


on different days. 

Thus on January Ist A would broadcast dance music, B 
classical music, C talks, and D music and entertainment essen 
tially of a light character. 

On January 2nd A would broadcast B’s type of programme. 
BEC BAG D’s, and D. <A’s, and so on. 

It would probably be most convenient to have weather and 
news always from the same station, and it would be most 
satisfactory if the fifth station were kept essentially for this 
purpose, broadcasting other items as occasion demanded. 

This arrangement would give relief from the present system 
of chopping hither and thither, from Bach to dance and from 
dance to talk all in one hour, ‘while those who like chopping 
will merely tune in another station. 

Given four or five stations of the Langenburg type, the great 
majority of listeners will be able to switch on to each at will. 

Reading. KYRLE LENG, 
February 8th, 1927. 
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Volume Control. 


l have a powerful four-ralee set which 
hrings in several stations at too great 
a strength for the loud-speaker, I 
should much appreciate. details of 
athere to insert a volume control in the 
set and what form’ this should take, 
and should also like to Ienow if it is 


possible to have a volume control at 
the loud-speaker when the latter is in 


a different room (o the. set. 
me - B.S. A. 


One of the siapke forms‘ of volume 
control when an anode bend type’ of de- 
tector is used is given by adjusting the 
temperature of the detector valve. fila- 


' ment by means of a filament: resistance - 


of, perhaps, some 30 ohms. If this re- 
sistance is suitably constructed so that 
it has a very smooth action, quite noise- 
less variations in signal strength may be 


made, but if at all jerky, loud, scratchy © 


noises will be apparent in the loud- 


speaker when this filament resistance is . 


adjusted. 
Another method of obtaining volume 


Fig. 1.—Showing various arrangements 

for obtaining volume control (a) with 

transformer coupling, (b) with choke 

coupling, and (c) with resistance 
coupling. 
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control is to use a very high’ resistance 
potentiometer of about half.a-megohm— 
such as the Modulator or the Dubilier 
potentiometer—across „one . of the L.F. 
transformers or chokes, and`to pass on 
only a part of the output to the next 
valve, as shown in Fig. 1 (a) and. (b). 


If resistance coupling be used, one of the 


anode resistances may be replaced by one 
of the new Varley tapped anode resis- 
tances and a small switch arranged for 
conveniently tapping off part of the out- 


- put, as is shown in Fig. 1 (c). 


Fig. 2.—Showing a scheme for obtaining 
volume control from the loud-speaker 
end. Note that if a local earth is avail- 
able near the loud-speaker, only one wire 
between the set and the loud-speaker is 
necessary. ‘ 


For obtaining auxiliary volume control 
from a distant loud-speaker, one of the 


~ simplest things to do is to use a tapped 


choke, such as that manufactured by 
Messrs. Pye & Co., at the loud-speaker 
end, and to use a small switch for the 
control, as shown in Fig. 2. Failing this, 
a Varley tapped anode resistance could 
be used instead, but it is probable that 
a thinness of tone would be noticed on 
the weaker outputs. A choke-condenser 
output should be used to couple the last 


valve to the loud-speaker, both from the - 


point of view of cutting out the D.C. 
current from the latter, and incidentally 
eliminating H.T. leakage through hea! 
insulation, and for quality purposes. 
local earth should be used a ee bie 
as indicated in Fig. 2, so that only one 
wire is necessary between set and loud- 
speaker. 

If this one wire is kept about one inch 
away from all walls, then quite long dis- 
tances are possible between the set and 
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the loud-speaker without. any ‘alteration 
in quality of reproduction. A 
oo 


Determining the. Value of Amplifier 

Grid Leaks. 

w ill you kindly explain what deter- 

‘mines the value of the grid leaks tn 

a choke or resistance coupled L.F. 

amplifier, and also why the value of 

grid bias used for a given valve with 

a given high tension voltage should 

be independent of the talue of the 
qrid leak used? H. G. P. 

The function of the grid leak in a choke 
or resistance coupled amplifier is simply 
to fix the mean potential of the grid to 
which it is connected without interfering 
with the L.F. alternating potentials due 
to the signal being amplified. 

Consider the case of two L.F. valves 
V, and V, coupled by a 100 henry L.F. 
choke and a 0.1 mfd. condenser, for 
example. The grid leak of V, is 
effectively in parallel, from the alternat- 
ing current point of view, with the choke, 
since the grid end of the leak is connected 
to the plate end of the choke through a 
low impedance condenser, while the other 
ends of the choke and leak, although cons 
nected to opposite ends of the H.T. bat- 


tery, are at the same A.C. potential 


owing to the low resistance of the datter. 

In order to prevent the grid leak from 
reducing the effective impedance in the 
plate circuit of V, and thereby reducing 
the amplification, the grid leak resistance 
must be several times the actual imped- 
ance in the plate circuit, and since the 
latter will be of the order of 100,000 
ohms the leak should have a value of 
about one megohm or over. 

The grid bias value is, of course, 
determined for a given valve by the H.T. 
voltage used on the plate, and since there 
is no current flowing through the grid 
leak there will be no “voltage drop” 
across it, and therefore the voltage on the 
grid will be the full grid bias value 
whatever the value of the leak, so long 
as there is a conducting circuit between 
the grid and the grid bias battery. 


EATA 

‘In last week’s “ Readers’ Problems,” 
col. 1, bottom line, the H.T. power should 
he 2.88 watts and the cost 17.5 pence in- 
stead of 0.288 watts and 1.75 pence as 
stated (col. 2, line 6). This, of course, 
makes no difference to the solution 
offered. 
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LTHOUGH ° 


broadcasting . ata- 


| object the provision 
of. alternative programmes. The 


new scheme was outlined in our issue © 
of February 16th,. and js under- 


stood to recommend the erection of 


four or more stations in this coun- 


try, working probably each on two 
wavelengths. and with a power of 
50 kW. With this scheme in opera- 
tion the view is expressed’ that 
alternative programmes would be 
available all over the country. 
-On the face of it the scheme 
seems to have much to recommend 
t, provided that one is confident 
that distribution “of programmes 
over the whole country can be ob- 
tained with the four stations ; but 
where we find: fault with the pro- 
posal is in the suggested power of 
the stations. With many listeners 


the complaint at present is that it is - 
ficult to cuf out ‘tlie local station . 


if you are anyw here near it, on ac- 
count of its power. What, then, 


Will be fhe position w hen we have two ‘transmissions on 
50 kW. in our neighbourhood? Has the B.B.C. quite for- 
-gotten itg former concern for the interests of the crystal 
user, for with unselective sets it seems difficult to believe 
that, close up to a 50 kW. station broadcasting independent 
Programmes on two wavelengths, it will be possible to have 
a choice of programmes ; rather it would seem that two 


“3 


Telephone: City 2847 (13 lines). 
BIRMINGHAM : Guildhall Buildings, Navigation Street. 


no official statement is forth- 
coming from the B.B.C., it nevertheless 
now seems certain that the B.B.C. officials: 
` favour a new scheme of organisation of the 


tions, having as its - 


Telegrams : 


Telegrams : ' A ress, Birmingham.” 


Telephone : 2970 and 2971 Midland. 


would not be infringing patents. 
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of incursions. 
neighbouring territories ; 
' date wars more frequently started 


199, Deansgate. 


Telegrams : ** Lilfte, Manchester.” 
Televhone : 8970 and 8971 City. 


MANCHESTER : 


programmes will always be available, but not necessarily 
as alternatives ! 

But there will be a later opportunity for discussie the 
details of any scheme contemplated. For the moment our 
desire is to express our disagreement with any proposal 
which calls for the employment of unnecessarily high 


power. We believe that in'arrang- 


- ing stations and their power to pro- 


vide for national broadcasting the 
endeavour should be made to keep 
down the power so that transmis- 
sions do not carry far beyond the 
frontiers of the country concerned, 


_ except, perhaps, in the case of one 


high power station for international 
communication when required. — 
As things stand at present the 
power of stations in Europe is con- 
stantly being increased in order to 


‘overcome interference from neigh- 


bouring stations. 

The first wars of history were 
almost invariably fought as a result 
being made into 
at a later 


because one nation trespassed upon 


the trade interests of another ; to- 


day we have another possible 
source of friction between nations 
to take into account in so far as an 


_ invasion of the ether by some for- 


eign nation which may interfere 


with the broadcasting service of neighbours may at any. 
time excite the indignation of the listening public.” We 
- have :at the moment the’ one consolation that, judging 
from popular views on the programmes, the British natior. 
is not likely to be roused to a high- pitch of resentment 
‘even if some of our home\programmes are overpowered pn 
by the ‘Programmes. from the Continent ! 
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By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.I.C. 


N the early days—long before broadcasting was even 
I thought of—enthusiastic amateurs used to build crystal 

sets of large dimensions and wonderful design in order 
to listen in to the Morse transmissions from such stations 
as the Eiffel Tower in Paris, POZ at Nauen, and such- 
like foreign stations. _ These crystal sets were usually inno- 
cent of any tuning condenser, except among those of more 
advanced ideas, and tuning was carried out by means of 
“sliders,” which altered the number of turns of the coil 
in use. The crystal detectors themselves were of many 
designs, and very often were of the multi-crystal cup 
variety, so that any one of a selection of crystals might 
be used as desired. All sorts of weird things were tried 
as detectors, and altogether wireless experimenting in the 
early days was at least as absorbing a hobby as it is to- 
day—perhaps more so in some respects,-as one had to 


be really keen to be content with what we should say nowa- ` 
However, the writer will never | 


days was very little. 
forget the thrill he had on actually receiving signals the 
first time on a completely 
home-made receiver. 

In these days of broad- 
casting and multi-valve sets 
the humble crystal set is 
rather apt to be forgotten, 
except for local station re- 
ception, and perhaps by 
some it is not so much for- 
gotten as scorned. How- 
ever, there is no reason why 
it should be impossible to 
receive more than the local 
station with a crystal re-— 
ceiver, provided that a good 
aerial and earth are used— 
and that, too, without the 
complications of the old- 


Fig. 1. 


C,=0.0003 mfd.; C,—0.001 


time receiver,’ with its several slides and large. bulk. 
Another point in our favour to-day is the existence of 
several forms of * stable ’’ crystals, z.e., crystals which 
require very infrequent adjustment, which are probably at 
least as sensitive as anything that used to be available, and 
thus one of the chief-bugbears of old-time crystal reception 
—that of frequent adjustment of the detector—is 
removed. 


Importance of the Aerial System. 


In view of the foregoing remarks, the writer~designed 
the long-wave set described in this article for the reception 


of such broadcast stations as the Eiffel Tower, Radio 


The circuit diagram of the receiver : 


mfd. 
each 110 turns on 4-inch diameter tapped as indicated in the article. 


Paris, Dayentry, and Hilversum, since most of these 
stations should be receivable, at any rate in the southern 
and eastern parts of England, with a good aerial-system. 
The. fundamental difference between a crystal receiver 
and a valve receiver is that in the former all the energy 
used to operate the telephones comes from outside (i.e., 
: : from the broadcast station), 
whereas in the valve set this 
outside energy is . merely 
used to control local energy 
at the receiving Station, so 
that, in the latter case, pro- 
vided suitable arrangements 
aré-made, the enérgy avail- 
able for operating the tele- 
phones (or loud-speaker) is 

almost unlimited... 
Therefore, in the case of 
che crystal set, since all the | 
energy comes in from out- 
side, it is absolutely essen- 
tial to make the collector cf 
this energy as efficient as 
possible. This collector is 

| - A 10 


=- =- -r 


‘C= 0.0003 mfd. ; 
mfd. L; and Lo 


; Cy=0.0 
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Two Station Crystal Set.— 

e aerial system, comprising the aerial itself, the earth, 
d the leads from these two to the set. In this country 
eare allowed one hundred feet of wire for the aerial, 
nd probably about the best arrangement of this, from 
mall points of view, is an inverted L aerial, with the hori- 
“ontal part about sixty feet long and a down lead of about 
“forty feet. The aerial must be well insulated, and it is 
advisable to use several insulators in series at each end, 
"and to use not the very tiniest insulators but those of 
reasonably large size. The point to look out for in;an 
oe besides mechanical strength; is that it shall have 


What is referred to as a long leakage path—that is, the 
Shortest length over the surface between the point where 
the end of the aerial is fixed and the point where the rope 
i fixed should be of reasonable length—say about two 
‘inches at least. 


nd ` 


l- The Earth. 


~ The next point to consider is the earth—and it is just as 
mportant to get a good earth as it 1s to get a good aerial. 
A connection to the main water supply, if properly done, 
usually makes a fairly good earth, but the writer has 
‘almost invariably found that a local buried earth is better. 
This may be made either by using one of the copper tube 
‘earths’? now on the market, or by using a length of 
Wire netting, copper sheet, or a galvanised bucket with 
"holes punched in the sides. When making the ‘‘ earth ”’ a 
‘Suitable spot near the room in which the set is to be used 
should be chosen—preferably a spot which is usually damp 
—and a hole dug to take the ‘‘earth.’’ The connection 
to the “earth ’’ should consist of three or more leads 
soldered in several places to the metal, and sufficient length 
should be allowed for these leads to be brought well above 
the ground level, where they may be soldered together 
„and to the earth lead to the set. Tt is usually an advan- 


A general view of the 


Wireless 
Vorla 


tage—even in these days—to use some coke round the 
metal of the earth so as to increase its area of contact 
with the soil before filling in the hole. 
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The aerial down lead is one of the most important parts 


of the aerial, and should be kept well clear of the walls 
of the house—for example, it is better to run the down 


ren 4 DIAMETER =—=e) 


EBONITE 
SUPPORT 


BRASS 
BRACKET 


Fig. 2. Showing the dimensions and method of support of the 


tuning coil, 
lead six feet away from the walls than one foot, even 
though the latter arrangement enables the top part of the 
aerial to be five feet longer. 

The insulation of the aerial lead-in to the house should 
be as good as that of the aerial itself—a point which is 
often overlooked. ‘The ideal way is to use an ansulator in 
the centre of one of the win- 
dow panes, but unfortunately 


voro 
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Í this is not practicable in most 
3 cases. 

$ The question of the aerial 
y ind earth has been dealt with 


/. at some length before: cóm- 
» mencing the description of 
the set, because it is no use 
expecting to be able to re- 
ceive distant stations on an 


ARC, 


inefficient aerial and earth 
fF system, although the latter 
= may be quite satisfactory up 
Í to a few miles from the local 


station. 


oS Vago 


The Circuit. 

The circuit of the set is 
shown in Fig. 1. Although 
it is primarily designed as a 
long-wave receiver, a simple 
switching device has been in- 
corporated to enable the local 
station to be received as well. 
interior of the set. The long-wave section. has 

` been designed for high eff- 
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Two Station Crystal Set.— 
ciency, and for this reason 
a single-layer coil of i 
fairly large diameter (4ìn.) | 
has been used, with tap- 
pings for the crystal and | 
for the aerial. | 

The crystal is not con- 
nected across the whole coil, 
because the selectivity in 
this case is not at all good, 
7.¢., in London the local 
station 2LO will be heard 
quite loudly on the long- 
wave range 7f the crystal is 
connected across the whole 
coil. Also, if the crystal 
is connected across only | 
part of the coil, not only _O. 
is -selectivity much jim- = 
proved, but the actual cur- heg- 
rent available for operating 
the telephones may be in- 
creased. The writer does 
‘not intend to go into the 
reasons for this, as these points have been fully dealt 
with by W. H. F. Griffiths in previous issucs of T'he 
Wireless World. . á 

Construction of the Set. 

The first part to make is the coil, which is wound on 
a 4in. diameter paxolin tube Gin. long, or upon two 
separate 3in. lengths of this tube fixed together, as shown 
in the photograph. Three-inch lengths were actually 
used, as they are readily obtainable, but there is no 
particular merit beyond this fact in using two tubes 
instead of one. | 


The winding consists of 220 turns altogether of No. 28, 


- 


MARCH 2nd, 1927. 


| 
Loy. 
ee 


Fig. 3. Showing the panel dimensions. 


D.C.C. wire, and tappings are made at 


28, 35, 59, 79, 
go, and xro from the bottom end, and at 20 turns 


from the top (sce photograph). ‘The condenser C, used 
to tune this coil is o.oor mfd. in value, and may, if 
desired, be of the slow-motion type. 

Switching Arrangements for Local Station. 

The arrangement adopted -for receiving the local 
station may best be studied by reference to the circuit 
diagram, Fig. r. It will be scen that a considerable 
part of the coil is short-circuited, and only a few turns 
left in use. At the same time the o.oor mfd. variable 
condenser is put in series with a fixed 0.0003 mfd. 

condenser C, for the pur- 
pose of flattening the tun- 
ing for the local station, so 


TOERE E that the latter may very 
y easily be tuned in. 

1⁄4 As has been stated 

S before, this set is designed 

to be efficient on long 

waves, and the short-wave 

| local’ station is provided 

3° only as a stand-by if 

| wanted ; but if it is desired 

to be able to cover the 

shorter broadcast band the 

af 0.0003 mfd. series con- 
A | , i 

| denser C, may be omitted. 

A fixed condenser C, of 

87 0.0003 mfd. iS used in 

: series with the aerial to re- 

| duce the damping effect of 


Fig. 4. 


Showing the layout of the various components on the baseboard: 


the latter and so improve 

the selectivity of the set, 

and on a standard P.M.G. 

aerial the wavelength 

ranges were found to be 

from 1,000 metres to 2,809 
1O A12 
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LIST OF PARTS. 


2 Paxolin Tubes, 3in. long, fin. diameter (Micanile & Insulators 
Co:, Ltd., Empire Works, Blackhorse Lane, Walthamstow, 
E.17). 

1 “J.B” Variable Condenser, plain type, low loss, 0. 001 mfd. 
; (Jackson Bros., 8, Poland Street, W.1). 
: 1 Air Dielectric Fixed Condenser, 0.0003 mfd., type R145 (Ormond). 

I Fixed Condenser, 0.001 mfd., No. 620 type (Dubilier). 

. 1 Fixed Condenser, 0.0003 mfd., No. 610 type (Dubilier). 
: 1 Reversing Switch (Lissen). 


‘1 Carborundum Stabilising Detector Unit, complete with Car- 
borundum Detector (Carborundam Co., Ltd., Trafford Park, 
Manchester). 


1 UW5 Dry Cell (Ever Ready). 

1 pr. Brass Brackets. 

} lb. No. 28 D.C.C. Wire. 

1 Ebonite Panel, 12x7. 

1 Cabinet, 12x7 x 7in. deep (Caxton Wood Turnery Co., 
Harborough). 


Market 


. 4 Terminals, Screws, etc. 


Approximate cost (exclusive of cabinet), £2 10 0. 
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metres approximately on the long wave, from about 
260 metres to 390 metreS on the particular tapping point 
to the switch used (at 28 turns) with the 0.0003 mfd. 
condenser in series with the tuning condenser, and up to 
about 800 metres without this condenser. Where the 
local station is of longer wavelength than about 390 
metres the tapping point should be at the 35th turn. 


CRYSTAL . 
DETECTOR 
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it will probably be somewhere as indicated in the wiring 
diagram, Fig. 5. 

The change-over from long to short waves is effected 
in practice by pushing in the Lissen switch—the pull- 
out position of the switch corresponding to the long 
waves. 

The set as described has been tested for selectivity on 


TELEPHONES ——---+ @ 


\ 


Fig. 5. The wiring diagram, which also shows the Approximate positions, oi the tapping points. 


The type of gael advised for this set is one of the 
permanent variety, such as the carborundum (as used in 
the set) or the Harlie. ` 

The carborundum crystal, made by the Carborundum 
Co., is certainly extraordinarily stable and surprisingly 
sensitive, but the-writer has not found very much advan- 
tage in using the small bias they advise for either of two 
crystals tested, though, as it is probable that some of the 
crystals may ‘benefit, ‘it is as well to use the whole unit 
made by the Carborundum Co.. The best tapping point 
for the actual crystal used should be found by trial, -but 
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2 


a good aerial about two miles from 2LO, and on the long 
waves Daventry was obtained at quite good strength clear 
of London, while Radio Paris was, of course, weaker, but 
quite good when Daventry was not working, and the 
Eiffel Tower broadcast was audible. „The testing of a 
crystal set so near the local station is a very severe one 
for selectivity, as some readers will no doubt realise, so 
that the above results show that the design of the set 
has been successful. 

. The addition of a valve to this set for. loud- speaker 


‘results, will be described in an article in an early is issue. 


- of a 
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A Section rtd 4 ie) ey and Practical Devices. 


H.F. TRANSFORMER CONSTRUCTION. 


Readers who find difficulty in keep- 
ing the spacing strips in position with 
a rubber band will find the following 
method uscful when constructing 
transformers for ‘‘ Everyman’s ’’ re- 
celvers. 

The 
coated 
solution, 


underside of each strip is 
with Bateman’s vulcanising 
obtainable at Woolworth’s 
Stores. It. will then adhere to the 
secondary winding quite firmly. The 
preparation is not ordinary rubber 
solution, and evaporates to dryness; 
leaving an almost invisible trace of 


adhesive which has a very high in- 


sulation resistance. Subsequent tests 
have shown that the high efficiency 
of the transformer is in no way 
affected by the process, which has the 
additional advantage that the cali- 
bration of the receiver is not likely 
to be upset as a result of the spacers 
subsequently moving their position. 
Ty HG, 
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PANEL BRACKETS. 


A simple substitute for the usual 
cast aluminium panel bracket may be 
made from a bicycle spoke. The 


SPOKE HEAD 


Substitute for panel brackets. 


spoke is cut to the required length 
and a loop formed at one end which 
is secured to the baseboard by means 
round headed wood screw. 


Holes are then drilled in the front 
panel to take the head of the spoke, 
which is adjusted with a screw- 
driver until the requisite degree of 
fixing is obtainable.—P. M. 


ooo0°o 


IMPROVISED LOUD-SPEAKER. 

If for any reason the loud-speaker 
generally in use should break down, 
the arrangement shown in the dia- 


improvised loud-speaker horn. 


gram will give excellent service while 
the original instrument is away for 
repairs. 

A triangular piece of three-ply 
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VALVES FOR IDEAS. ; 


Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interest : 
for inclusion in this section. A dull i; 
emitter receiving valve willbe despatched : 
to every reader whose idea is accepled : 
for publication. A 


SUC Oce gare reseeessasaseasereser eee 


Letters should he addressed to the Editor, “Wire 
less World and Radio Review,” Dors:t House, : 
Tudor S!., London, E.C.4, and marked “ Ideas. 3 


wood or stiff: cardboard is mounted 
as shown in the angle between two 
walls of the room, and an ear-piece 
or loud-speaker movement of pro- 
prietary make is fitted as near as is 
practicable to the bottom of the tri- 
angle. The space thus closed acts 
as a horn, and gives considerable am- 


_plification of the sound waves which 


are directed upwards to the ceiling 
and reflected downwards to all parts 
of the room. G. M. 


ooo0o°o 


TINNING BATH. 


A useful adjunct to the wireless 
experimenter’s equipment is a tinning 
bath for soldering tags,`etc. This 
may conveniently take the form in- 
dicated in the diagram. A steel 
thimble is used as the container for 
the solder, and is supported on a 
tripod cut from sheet brass of fairly 
heavy gauge. The height of the 
tripod should be so adjusted that the 
bottom of the thimble is just above 
the wick of the spirit lamp which is 
used to heat the solder. 

To ensure success the surface of 


Tinning bath for soldering tags. 


the solder should be skimmed before 
immersing part to be tinned, which 
should be previously cleaned. and 
treated with flux. H. H. 
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A Section Mainly for the New Reader. 


- BATTERY POLARITY. 


Flash-lamp batteries, usually con- 
taining three small dry cells, and thus 
giving a. voltage of 44, are almost 
universally obtainable, and are.con- 
venient for a number of “‘ wireless ”’ 


purposes. Although thev are often 
marked with the polarity of the brass 
springs which fotm their connections, 


The positive and negative terminals of a 
i flash-lamp battery: 3 


this is not always the case, and it 
will be convenient to remember that 
the strip which is led out from the 
extreme edge’ of the container is 
always connected to the zinc shell, 
and is thus the negative. The posi- 
tive strip is connected internally to a 
carbon rod, and is brought through 
the composition with which these bat- 
teries are sealed at a distance of 
about half an inch from the CRES 
0000 - 
FILTER CIRCUITS. 

A word of. warning should be 
offered regarding the use of trans- 
former windings and unsuitable 
chokes in loud-speaker filter circuits. 


AIS. E 


If the last valve has a low impedance, 
and thus takes a fairly heavy plate 
current, it should be realised that the 
D.C. resistance of the choke must be 
low, or an excessive voltage will be 
dropped across it, with the result that 
the H.T. actually on the anode is 
considerable reduced’ Thus the 
power-handling capacity of the valve 
will be reduced, overloading will 
take place, and quality will be 


noticeably worse than if the loud- 


speaker is connected - directly in the 


anode circuit. 
0o00 O 


SWITCHING AN L.F. AMPLIFIER. 

The increasing use of the so-called 
choke-condenser filter as a link be- 
tween the output valve and loud- 
speaker tends to complicate the usual 
system of switching off one of the 
amplifying valves, particularly when 
it is desired to build the filter into 
the receiver itself. Under these con- 


Shown below 


ditions, the circuit 
will be found convenient. It is 
arranged so that the second low-fre- 
quency amplifying valve (L.F.,), 
which will presumably be of the 

‘ power?’ or “‘ super-power ’’ type, 
is always in circuit ; when a reduction 
in volume is desired, it is the first | 
amplifer (L.F.,) which is cut out, 
thus reversing the more usual pro- 
cedure. The connections may be sim- 
plified by forgoing the convenience 
of automatic filament control ; in this 
case a double-pole switch will serve 
the purpose, instead of the three-pole 
pattern as shown. 

‘Referring to the diagram, the first 
(left-hand) blade of the switch 
changes over the detector valve anode 
output to the primary of the trans- 
former associated with either the first 
or second I.F. amplifiers, depending 
‘on its position. If the transformers 
have not already a built-in by-pass 


Switching off an L.F. vaive in a two-stage amplifier 
: 7 { A t 
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condenser, it will probably be neces- 
sary to connect one between the plate 
of the valve and L.T. —. 

The middle switch blade controls 
the filament of the first L.F. valve, 
while the connections of the right- 
hand one are so arranged that the 
H.T. applied to the detector’ and 


L.F. valves is not interfered with. 
oo0oo0o0o 


VARIABLE CONDENSERS. 
Many cheap variable condensers 
(and even some higher-priced ones) 
can be improved by adding a flexible 
connection, or ‘‘ pigtail,” between the 
moving vanes and their terminal ; 
with a little patience, this operation 
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will not present any great difficulty. 
It should always be tried when a 
receiver is found to be noisy in 
operation. 

It must not be thought that every 
condenser without this pigtail is un- 
sound in design; such an assumption 
would certainly be unjustified. A 
careful examination of the bearings 
will generally show if the electrical 
contact between the rotor and its ter- 
minal is likely to develop intermit- 


tency. eae 


CHARGING AN ACCUMULATOR. 
Although the container of an 
accumulator battery is almost invari- 


DISSECTED DIAGRAMS. 
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ably marked with its normal charging 
rate, it must not be thought that the 
passing of a /ower current. through 
the cells will do any harm. ‘The so- 
called normal rate is often nearly the 
maximum which can be used with 
safety, and accordingly should not be 
exceeded, but a lower charging rate is 
often convenient, particularly with an 
A.C. supply, as the design of a recti- 
fier for a small current is much easier 
than for a heavy one. 

It is quite permissible to charge an 
accumulator rated at 5 amperes at 1 
ampere; the only disadvantage is 
that a full charge takes, in this case, 
five times as long. 


Practical Points in Design and Construction. 
No. 61.—A Regenerative Detector-L.F. Receiver. 


(Concluded from last week's issue.) 


The simple circuit shown below is not highly selective, but, with careful operation, it is capable of 
receiving distant stations on headphones, and a near-by transmitter at loud-speaker strength. 
an arrangement which can be recommended to the beginner. 


The plate circuit of the detector valve 
is completed through a reaction coil 
(variably coupled to the grid coil) and 
. the H.T. battery. 
HE best size for the reaction coil 
L, is only to be found by trial. 
On the shorter wavelengths it will 
generally be quite as large as the 
aerial coil. As a rule, it is as well to 
use the smallest coil which will give 
oscillation. The sensitivity of the 
receiver to distant signals will depend 
almost entirely on the ‘‘ smoothness ”’ 
of reaction control, so the coil holder 
should be mechanically sound. 
From the point of view of quality 
of reproduction, the L.F. transformer 


The primary winding of an L.F, trans- 

former (shunted by a fixed condenser) 

is inserted. The secondary is connected 

between grid and filament— 

is the most important component, so 
the best possible instrument should 
be obtained. As stated previously, a 
detector valve of comparatively high 
impedance will be chosen ; therefore, 
the primary of the transformer, which 
is connected in its anode circuit, must 
have a high inductance. This pre- 
cludes the use of a h zh step-up ratio. 
The capacity of the condenser across 
the primary will depend ‘on the 
maker’s recommendation ; failing in- 
structions on this point, one of from 


It is 


p 
— of the L.F. valve, with bias bittery - 
interposed. The anode circuit is gom- 
pleted through the loud-speaker“ and 
high-tension battery. {| 


9 


0.0003 to o.oor:mfd. may -E 
If the receiver is to: operate a*loud- 
speaker on strong: signals, it is bessen- 


( ?) 


of the ‘‘ power ’’ type, with antH.T. 
voltage of from 100-120 t volts 
(+H.T.2 terminal) and from -6-9 
volts grid bias. - The best value ‘of : 
H.T. for the detector (+H. Try ter- | 


minal) is easily found by. trial. and . 
error; it is unlikely that more. -tban ' 


fifty volts will be required, unléss the’ 
valve is of very high impedanceg.. -- 
A 16 


L- 


i 
| 
i 
| 
| 


-tial that the output valve shold -be — 
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CW YE now come to consider the electrical equipment 
\/\ of the broadcasting studios at Savoy Hill. 
The chain of the complete broadcast trans- 
Mission equipment is of necessity divided into three parts, 
mprising the pick-up, the technical supervision, and the 
Maton of the programme, located respectively in the 
tudio (or outside hall), the Control Room, and the Trans- 
jit er. It would seem at first sight that the correspond- 
ig technical units would be the microphone, the amplifier, 
nd the transmitter, but practical considerations require a 
lifferent division of the chain. First of all, it is usually 
lost convenient and necessary (especially when high 
ower is being used) to build the broadcasting transmitter 
t some considerable distance from the studio. The 
ation of the transmitter is determined primarily by the 
mdition of giving a reliable service to its audience of 
Steners, but at the same time causing the least local 
iterference to those who wish to listen to distant stations. 


Division of the Broadcasting Chain. 


The site must be chosen where a high aerial system can 
€ erected, and the present fendency is towards having 
ighe power stations built in open country just outside 
e towns they serve. But the studio must be situated 
E kafra position easily accessible to artists, and close 
to the hall and theatre area. 


+ ~~ 


“ 


7a the announcer. 
y 


Si nce cabinet in No. 4 Studio at Savoy Hill, showing indicating lamps controlled by 
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Consequently, the necessity for this division of appara- 
tus between the studio part (further sub-divided in the 
case of an outside broadcast) and the transmitter part 
requires a means of connecting up which must usually 
make use of a public service system, such as the telephone 
distribution system, and this consequently means a limita- 
tion in the amount of power transmitted over such a 
system ; it must not be too great or it will seriously inter- 
fere with other users of the system, nor too small or it 
will itself suffer from interference. 

In practice this requirement necessitates the following 
division of apparatus, which is the arrangement adopted 
at most broadcasting stations: First, the microphone 
with its local amplifier at the studio (or outside hall). 
The high-quality microphone, of whatever type, needs an 
associated amplifier with a considerable degree of ampli- 
fication, to bring normal music and speech, in transmis- 
sion over even, the shortest lines,-to a suitable strength to 
overcome local induction noises, however carefully 
shielded the lines may be. The electromagnetic and 
electrostatic types of microphones, on account of their lack 
of sensitivity and giving a very weak output, usually for 
this reason need very short leads to their own local 
amplifiers. High-quality carbon microphones, being more 
sensitive, are not so fastidious in this respect. 

Secondly, the remaining stage of amplification before 
leaving the studio building is carried 
out in the control amplifier, situated in 
the control. room, which represents the 
brain centre for the broadcast trans- 
mission, where programmes are super- 
vised, the strength level is maintained, 
and the modulation of the transmitter 
is watched and checked from the points 
of view of quality and strength. From 
this point the music passes over tele- 
phone lines, sometimes specially laid 
but more frequently hired from the 
G.P:O?, to. the third . stag 
broadcasting transmitter—where it 1s 
further amplified before being applied 
to the main modulation system of the 
set. (in the case of pick-up from a 
point outside the studio, the micro- 
phone and its amplifier connect direct 
by telephone iine to the control room.) 
This arrangement, which is shown dia- 
grammatically in Pig. 15, has proved 
to be extremely practicable and adapt- 
able, and the design of the necessary 
apparatus is much simplified by the 
standardisation of this method. 

In British broadcasting, the use of 
the coniparatively insensitive magneto- 
phone has ` necessitated placing the 
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associated amplifier right close to the studio. The visitor 
to Savoy Hill or any other B.B.C. station will see the 
first stage amplifier with its batteries usually situated in 
a cupboard or small room adjacent to the studio. The 
solidly built stand for the magnetophone, mounted in a 
suspension of sponge rubber, is a familiar feature of all 
studio photographs, but the adoption of a cover of copper 
gauze and silk, referred to by many artists as a “ meat 
safe,’’ which is necessary to prevent damage to the deli- 
cate suspension of the moving coil by careless handling or 
by air currents set up by the ventilating fans in the 
studios, has now hidden away the microphone from view. 


* Microphone Equipment. 


- The inquisitive visitor to Savoy Hill who now lifts up the 
cover to see what is inside will find not the old familiar 
magnetophone, but two small marble microphones of 
carbon type of. a design invented by Reiss and developed 
by the Marconi Company. . He will notice that these 
microphones, connected by a Jong flexible screened cable 
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Fig. 15.—Chain of amplifiers and controls between studio and 
hall microphones and transmitter. 


to a wall socket, lead through conduit to the first stage 
amplifier, which is situated fairly close to the studio. 
But owing to the greater sensitivity of this type of 
microphone it is not so necessary to have the amplificr 
close to the studio, and it is therefore convenient to place 
the amplifiers of several studios together‘and to operate 
them off a central battery system. A bank of such ampli- 
fers is in process of being installed, corresponding to all 
the studios in the building. These are three-valve high 
quality amplifiers which, in conjunction with the Marconi 
Reiss microphones, deliver a normal output which can be 
popularly referred to as a fair telephone strength. ` 

The studio equipment is thus comparatively simple, 
consisting as it does of two microphones and a local 
amplifier. The reason for having two microphones is 
two-fold : one acts as a stand-by to the other; and is also 
ready for connecting up to the echo room whenever 
-artificial echo is required—as_ described in the last 
article. l 


` Silence Cabinets. 


This arrangement has been modified by the introduction 
of silence cabinets into studios on account of certain pro- 
gramme requirements. The need for this has evolved as 
follows: First, it was realised that it was much easier 
to carry out placing of artists and the balancing of orches- 
tras on the spot, and an ordinary telephone silence cabinet 
was introduced into No. t Studio for this purpose. The 
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producer of a programme could listen during a rehearsal 
or actual performance in comparative silence with head 
telephones (connected after further amplification to the 
microphone amplifier), and correct any faults of balance 
that might arise. The announcer could use the cabinet 
for getting into touch with the control room to discuss any 


~e 
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COMMUNICATING 
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CHECK 
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MICROPHONE 
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Fig. 16.—Standard studio equipment with schematic connections 
of microphones and amplifiers. j 


of the points (such as timing of the programmé) which 

continually arise during the presentation. DS 
linally, the programme authorities thought it advisable 
to give an announcer an opportunity of making his. 
announcements “in solitary glory,’’ so a microphone was 
introduced into the silence cabinet, so that he could do 
this, and at the same time switch off the studio micro- 
phone and allow artists to move into position, tune’ their 
instruments, and clear their throats without having any 
fear of these noises being transmitted. ; 
t 

Silence Cabinet Equipment. 

These ideas were first fully put into practice in No. 4 
Studio, where a silence cabinet was built in one: comer, 
with its own microphone and silent change-ovef device 
switching from studio microphone to -announcer micro- 
phone and operating automatically at the same time corre- 
sponding lamps fixed on the outside of the cabinet to 
indicate to the artists in the studio which microphone is 
sensitive. In this case neon letter lamps (indicating S 
and A respectively) are in use. Similar cabinets have 
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Fig. 17.—Typical outside broadcast equipment. The diagram 
shows the positions of microphones in Westminster Abbey. 
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A Tour Round Savoy Hill.— 
been constructed in other studios, but they have never 
"proved to be entirely successful for the following reasons : 
The cabinet must first of all be absolutely sound-proof ; 
it is not so, the sounds passing in from the studio, 
especially the lower frequencies, will upset any attempt 
at securing correct balance as judged on headphones. 
Secondly, there must be a considerable area of glass in 
the walls to see from inside what is going on in the 
studio. Thirdly, to use as an announcing box, the 
‘interior acoustics must be 
Satisfactory. It is' difficult 
fo obtain perfection with a 
lightly built structure, 
pnd is only stopped by 
, thick, solid walls, and 
sai lightly built cabinet 
with a good deal of glass in 
the walls does not lead to the 
transmission of good quality 
announcements unless the 
announcer can speak within 
a few inches of the micro- 
pi iphone: and this he is not able 
4 inclined to do if he has 
several papers in his hands 
from which he has to read 
xtracts. 
E The: idea of a silence 
cabinet built in the studio is 
being abandoned in favour 
ot a small room built next 
to and actually outside the 
a with a view of the 
studio through a small win- 
“ow, rather like the lepers’ 
squint in the walls of ancient 
Bits through which the 
lepers from the outside of the 
dl urch were able to follow 
‘tie service, unobserved by 
the congregation inside. The 
Mew studios are being built with thiẹ adjacent room in- 
cluding a microphone for the announcer; microphone 
ge-over switch, headphones for balancing and general 
checking of the programme, and communication telephone 
tothe control room. Operated from the last mentioned is 
a brightJight i in the studio which shows when the control 
Toom is calling for the announcer. The complete equip- 
ment for the studio is thus illustrated in Fig. 16. 
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The Impressive Red Lights. 


__ Finally, one must not forget to mention the studio red 
Tights above every studio door, inside and outside, which 
more than anything else inspire such a feeling of awe in 
Every visitor to Savoy Hill. - These lights, operated from 
‘Me control room, indicate when the ‘microphone in any 
Particular studio is sensitive, and that any sounds occur- 
ting in that studio will most likely go = on the air.’’ 
h ^ conjunction with the announcer’s press buttons, where- 
j he can “ buzz’? the control room, the lights form a 
very simple and effective means of communication (by a 
Given code) between the studio and the control room. 
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This standard arrangement needs slight modification in 
one .or two special cases. Reference has already been 
made in a previous article to the special scheme for local 
control in the Dramatic studios. The silence cabinet is 
the producer’s cabinet and serves both purposes. <A dif- 
ferent modification in another studio (No. 5, the Talks 
Studio) is the provision for the transmission of gramophone 
records. In this studio a special gramophone cabinet is 
installed with two clock-work turn-tables and electro- 
magnetic pick-up devices. A switch in the cabinet puts 


Talks Studio (No. 5), in which is situated the necessary apparatus for broadcasting gramophone 
records. 


the pick-up devices into circuit, changing over from one 
to the other as required. ‘The electrical energy is taken 
from the pick-up unit and introduced into one of’ the 
stages of the microphone amplifier for that studio. 


Outside Broadcasts. 


Reference might be made here in passing to the arrange- 
mient which is adopted in the case of outside broadcasts 
where more than one microphone is required. ‘These 


‘microphones are connected up through a fade box to the 


local microphone amplifier, which is one specially de- 
signed for portability and capable of giving sufficient 
undistorted output power to operate over long distances 
in transmitting music over telephone lines to the control 
room at Savoy Hill. The fade box unit comprises a 
method of fading-in the various microphones employed 
during the broadcast. It enables a silent change to be 
made from one microphone: to another, and also two or 
more microphones can be used at once in varying pro- 
portions, giving any balance or effect that may be desired. 
An exaniple of this arrangement is shown in Fig. 17, 
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A Tour Round Savoy Hill.— 

„which shows how broadcasts of services from Westminster 
Abbey are carried out. It is in this type of broadcast 
that it 1s most necessary to be able to change rapidly 
from one microphone to another, the effective intelligible 
range of a microphone in such a large building being com- 
paratively small; and therefore each speaking position 
during the transmission has to be equipped with a 
separate microphone which must be brought into circuit at 
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production of a play he will need to use only the new 
Dramatic studios, the play ers reading their parts in the 
central section, with provision for echo in the adjacent — 
echo room and with the production of incidental sounds — 
in the noises room. But on certain occasions, when big 
productions mean the use of one or perhaps two orches- 
tras and various other effects, he will make use of several 
studios at once, and bring them in or out of action in 


accordance with his requirements by means of | fairly - 


The big Orchestral Studio (No. 1), recently redecorated, has been in use since early in 1924. 


the correct moment. Also the music microphones must 
be specially placed and combined to get correct balance— 
for instance, between organ and choir. The systemi of 
using several microphones enables all this to be done 
without any difficulty. 


Still More New Studios at 2LO. 


Plans have been finished and construction is well ad- 
vanced for two more studios and two more echo rooms, 
and these are being built in the basement at Savoy Hill, 
and when completed will take the place of the present 
No. 2 (Dramatic) and No. 3 studios. The new Dramatic 
studios will be modelled on lines very similar to the pre- 
sent Dramatic studios, incorporating a central studio with 
an echo room on one side and a noise room on the other. 

The design of these studios will be on more up-to-date 
lines, and the equipment in accordance with the latest 
ideas for fading in and combining several microphones so 
as to give the fullest opportunity to the draniatic pro- 
ducer. .He will have a. special control room where he 


will be able to combine in any proportions that he likes ` 


performances not only in his own Dramatic studios, but 
also in studios in any part of the building. 


For the- 
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simple controls, consisting, as far as external o 
is concerned, merely of a row of handles. 


“Fading-in Effects. 3 F 


Studio technique has advanced very considerably ïn this 
respect since the fading-in of items (and consequent avoid- 
ance of clicks) was put into practice in broadcast; trans- 
mission several years ago.. ‘The present methods aye very 
similar to those employ ed in cinema production, where the 
proper use of fading in or out, dissolving, and supertmpos- 
ing, when suitably introduced, adds greatly to the Artisti 
effect. 

As regards the acoustic treatment of eset new Bs ics 
experience now being gained in the new methods em- 
ployed has been used, the design of the interior fitrnish- 
ings being siniilar to that at present in Nos 6 
studios. 

The next cls of this series will be writtefi ty Mr. 
A. C. Shaw, Engineer-in-charge of the London Station, 
on the subject of the control room at Savoy Hill, twhich 
may be aptly described as the nerve centre of British 
broadcasting. y 


(To be continued.) 
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EK Late TOPICS 


Events of the Week in Brief Review. 


HOPE SPRINGS ETERNAL. 


The Rhyl Council is asking the B.B.C. 
to erect a North Wales broadcasting 
station i in that town. 


0000 
THE * LISTENERS’ HALL.” 


Under the auspices*of the B.B.C. a 
“ Listeners’ Hall ? has been installed at 
the Daily Mail Ideal Home Exhibition, 
which was opened yesterday at Olympia, 
London. Demonstrations are given of 

perfect reception < 


oo o o 
WIRELESS IN CHANNEL FOGS. 


During - the recent Channel fogs the 
G.W.R. vessels on -the Weymouth- 
Channel Islands route have derived the 
utmost benefit from their new wireless 
B.F.. apparatus: _ 

-The ship crossing the Channel keeps in 
constant touch with the sister ship in 
harbour, and last week (says a Times 
correspondent) the ‘' Reindeer ’? and the 
“St. Julien ? were virtually steered for 
70 miles by wireless. 
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A FAMOUS RECEIVER. An interesting example of the ‘* Everyman’s Four ” as built by a reader. 
simplified, perhaps, by the introduction of the few minor modifications referred to above, 
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INTERNATIONAL EXHIBITION. 


An International Wireless Exhilition is 
to be held at Liége, Belgium, 
March 26th to April 5th. 
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CHEAPER LISTENING IN DENMARK. 


A reduction of 50 per cent. in the cost 
of. wireless receiving licences was recently 
brought into effect in Denmark.. ` Crystal 
sets are now licensed at 5 crowns per 
annam, while valve set licences cost 7.5 
crowns. | 
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ILLICIT TRANSMITTER FINED. 


At the Manchester City Police Court on 
February 17th, a fine of £10 was im- 
posed on Eustace John Dennes, of Sandy 
Lane, Choriton-cum-Hardy, for installing 
and operating a wireless transmitter 
without a licence. | 

The defendant admitted the offence, 
but pleaded that he did not .think a 
licence would have been granted to him, 
even if he applied, as he was still a 
minor. . 


from 


TWO OPINIONS. 
* I do not think television will ever 


become more than a stunt.” —Mr. Thomas 
A. Edison. — 
“ Mr. Edison is probably not aware 


of the recent developments in - tele- 
vision.’’—Mr. John L. Baird. 


oo00 


. THE BROADCAST BALLOT. 

it is. estimated that the Broadcasting 
Ballot instituted by our contemporary, 
the Daily Mail, has drawn 1,500,000 
entries. The Ballot Wag organised, it will 
be recalled, for the purpose of gauging 
the popular taste in regard to various 
types of broadcast programmes. 

_ 0000 


THE “ EVERYMAN’S FOUR." 


The set illustrated on this page was 
constructed by an enthusiastic reader, 
Mr. T. J. Pearson, to the design given 
in recent issues. In the receiver shown 
a few minor modifications have been 
made, however, which perhaps further 
simplify the construction. 

Wooden platforms are used to elevate , 
the valve-holders, at the same time pro- 
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The construction has been slightly 
For the benefit of constructors 


‘Everyman’ s Four” sets are now on view in London and Birmingham. Particulars will be found on the next page, 
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viding a housing for the H.T. battery 
bridging condensers. The detector valve 
is carried on a “Sorbo” cushion, the 
grid and anode resistances being attached 
to the sides of the valve platforms. 

(As a result of the widespread popu- 
larity which this receiver has achieved, 
and to meet the increasing demand for 
full constructional and operating details, 
a booklet has now been issued, and is 
obtainable from the - Publishers, Iliffe 
and Sons Ltd., Dorset House, Tudor 
Strect, London, H.C.4, is. 2d. post free.) 
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THE “ EVERYMAN’S FOUR” ON VIEW. 

As a keen desire has been expressed by 
very many of our readers to have the 
opportunity of seeing the ‘“ Everyman’s 
Four ’’ set before commencing to con- 
struct, we have made arrangements to 
exhibit sets so that they can be inspected 
in detail. oo 

In London ‘a set is on view, between 
the hours of 10 a.m. and 5 p.m. (Satur- 
days between 10 a.m. and 12 noon), at 
No. 24, Tudor Street, E.C.4, 

In Birmingham a set can be seen on 
application, at the same hours, at our 
Birmingham offices, Guildhall Buildings, 
Navigation Street. 
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CLEARING THE U.S. ETHER. 

The U.S. Radio Bill, referred to in 
these columns last week, has been passed 
by the Senate, and is ‘expected to receive 
the approval of the President in the 
course of a few days. 

The Bill sets up a Federal Wireless 
Commission of five members, whose duty 
will be to clear up the chaos now pre- 
vailing in the American broadcast wave- 
length band. 
E ooo0oo 


A DANISH QUERY. . 
According te an official report recently 
published, Denmark has at present 
106,400 wireless listeners, as compared 
with 96,574 on October 1st, 1926. Of the 
above-mentioned number 54,743 are using 
crystal apparatus, while the- balance, 
51,759, use valve sets.. These figures have 
heen arrived at through the amount of 
licence money paid in to the Danish 
Government. Unofficial sources in 
Sweden place the number of Danish 
listeners at somewhat above 150,000. 
Is it possible that there are ‘ 
in Denmark? 
Oo0o000 
“YOU SAID A MOUTHFUL." 


A headime in an American paper 
runs: “Simple Eliminator Cuts Out Most 
Man-Made Static.” : 


Coo00 
WREXHAM WIRELESS EXHIBITION. 


The third annnal wireless exhibition in 
the Wrexham district under the auspices 
of the Wrexham Leader and the local 
Wireless Society will be opened on 


Friday next, March 4th, at the Church: 


House, Wrexham, at 2 p.m. Both 
amateur and professional work will be on 
view, and numerous prizes are being 
offered for the best amateur-built sets. 
Fie exhibition closes at 10.30 p.m on 
Saturday, 


pirates ” 
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TRANSATLANTIC TELEPHONY SERVICE 
COMPLETE. 


With the extensions last week to the 
fourth and fifth American zones, the 


Post Office Transatlantic, telephony ser- 


vice becomes available from any place in 
Great Britain to any place in the United 
States. 

The charge for calls 'to the fourth zone 
is £16 16s. for the first three minutes 
and £5 12s. per additional minute. Calle 
to the fifth zone are charged at £17 8s. 
for the first three minutes and £5 16s. 
for each additional minute. 


ooo0oo 


TRANSATLANTIC TELEPHONY FROM l 
THE CONTINENT ? 


No official confirmation is given to the 
report, published in London last week, 
that telephone conversations have taken 
place between Frankfort and New York 
via the Post Office Transatlantic Tele- 
phony system. On enquiry at the General 
Post Office a Wireless World representative 
was informed that the Post Office had 
not yet entered into experiments of this 
kind, and that such an undertaking was 
unlikely until the Transatlantic service is 
fully developed. 


0000 
' PHILIPPINES GET BUSY, 


A new radio bill has been passed in 
the Philippine Islands under which 
listeners will be required to subscribe to 
their local broadcasting station. The 
principal station, at Manila Heights, has 
just been reorganised, a new transmitter 
and new studio having been installed. 


09000 
NEW B.B.C. APPOINTMENT. 


Captain Daly, M.C., has succeeded Mr. 
Leslie B. Page as director of the Hull 
relay station of the B.B.C. Mr. Page is 
leaving for India to take up the position 
of director of the Bombay broadcasting 
station. 

o00o0 
WIRELESS AND A MUSHROOM 
TOWNSHIP. 


A new town, Aldansk, has sprung up. 


in the wilds of Siberia, as a result of the ` 


recent development of the Aldan gold 
mines, says a Berlin correspondent. 
Caravans of camels plod through the. 
Siberian wastes to bring food to the 


17,000 workers who inhabit this mush- ` 


room township, which has no rail com- 


municalion with the outside world. It . 


is not altogether isolated “from civilisa- 
tion, however, for the Aldan Gold Trust 
has installed a wireless station which 
keeps the gold diggers informed regard- 
ing important news of the day. 
o0o000 : 
NEW RADIO IBERICA STATION. 

As we go to press we learn that the 
new Radio Iberica broadcasting station in 
Madrid (EAJ 6) began regular transmis- 
sions yesterday (Tuesday) on a wave- 
length of 272.7 metres. The station is in- 
dependent of the Union Radio group, and 
the owners, the Sociedad National de 
Radio Diffusion Espanola, will welcome re- 
ports from British listeners. It is under- 


‘stood that EAJ 6 works on a power of | 


about 2k W. 


-would set 
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PROGRESS IN NEW ZEALAND. - 


The installation of broadcasting stations 
at Auckland and Christchurch has just 
been completed by the Radio Broadcasting 
Co. of New`Zealand Ltd. It is estimated, 
says Commerce Reports, that 8,000 receiv- 
ing licences were issued in New Zealand in 
1926. Practically all the wireless ap- 


- paratus usea in the country is American. 


WIRELESS AT WESTMINSTER. 
By Our PARLIAMENTARY CORRESPONDENT, 


The Washington Conference. ; 


In the. House of Commons last week 
Sir W. de Frece asked whether the 
Government proposed to be officially re- 
presented in respect of broadcasting at 
the Washington Wireless Telegraph Con- 
ference in the autumn. č aa 

Sir W. Mitchell-Thomson, the Post- 
master-General, said that the Govern- 
ment’s. representatives at the Radiotele- 
graph Conference to be held at Washing- 


ton in October next had not yet been 


selected. It vested with the United 
States Government to invite representa- 
tives from bodies which might be con- 
cerned in the subjects under discussion. 
So far as-he was aware, that Government 
had reached no decision on the matter. 


Licence Prosecutions. 
Viscount Wolmer, the Assistant Post- 


- master-General, said that the number of 


persons prosecuted for the use of uh- 
licensed wireless apparatus during the 
period between the passage of the Wire- 
less Telegraphy (Explanation) Act in the 


- autumn of 1925 and the 31st January, 


1927, was 583. The number of convic- 
tions obtained was 579. The penalties 
ranged from « fine of 2s. 6d. to a fine 
of £10, in addition to £10 costs, B 

Captain Fraser asked if the Prime 
Minister would give time for a discussion 


on the advisability of permitting certain 


specially selected front bench speeches 
to be broadcast by arrangement between 
the parties at rare intervals when. the 
Importance and general interest of the 
suhject was unquestionable; or if hke 
up the Select Committee of 
both Houses which he told the Honse’ he 
was considering on March 25th, 19252 

Mr. Baldwin replied: “ No, Sir, I 
cannot give time for such discussion 
under the rules of the House; “many 
opportunities are afforded to honourable 
members to bring -forward a motion 
dealing with this question on a night set 


apart for private members’ businesd. As 


regards the last part of the question, I 


am not prepared to set up a Select.Com- 


mittee, as I am unaware of any Change 
a . s3 = ~ 
of opinion. 


Licence Figures in Various Countries. | 


Sir W. Mitchell-Thomson informed Mr. 
Day that on December 1st the number of 
licensed wireless listeners in various 
countries was as follows: Great Britain 
and Northern ~Treland, 2,130,000 ::- Ger- 


- many, 1,457,122; Sweden, 238,000: Den- 


mark, 114,492; Hungary, 653,070; and 


Switzerland, 51,759. 
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BROADCASTING STATION KODR. 


The Outcome of Amateur Activity. 
By E. H. TURLE, A.M.LE.E. 


MARCH 2nd, 1927. 


reports received by that station, first heard in Eng- 
land in July, 1925, and since then has been heard 
with fair regularity. 

Known as the Radioperedacha station with the call 
siga KODR, the transmitter was set up at Kiev under 
licence of the Soviet Government, in one of the buildings 
of the spark station RAG (2,500 metres, 8 kW.), and in 
_ Its earliest form was constructed solely by radio amateurs, 
members of the ‘‘O.D.R.,’’ with the exception of the 
valves, which were constructed in the Radio Research 
Laboratory at Nijni Novgorod. 

Early Methods of Modulation. 

At first an undamped form of magnetic moduiator was 
used with fair success, but the tuning was somewhat flat 
and spread over 850-950 metres. In December, 1925, 
extensive modifications were completed, including im- 
proved mounting of the acrial and large valves more 
liberally rated. 

An interior view of the station as it is to-day is repro- 
duced on the right, and shows one of the two enclosed 
switchboards and the tuning inductances with their 
tapped connections. 

The Radio Society (‘‘O.D.R.’’) have recently added 
a comprehensive ‘‘ translation board °’? or exchange for 
outside broadcasts. Land lines connecting microphones 
permanently placed in the concert hall in the centre of 
the fown, the clock tower of the town hall, the theatre, 
ete., are brought to the plug board, seen in the centre of 
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‘| "HE Kiev broadcasting station was, according to 


Valve panel and tuning inductances of the 
800-metre transmitter. 
the photograph on the left, and in con- 
junction with the change-over switches, 
seen to the left above, permit of very 
rapid changes. On the left is seen a four- 
A. oe valve receiver used for the reception, prior 
“ to re-broadcasting, of foreign stations and 
also of Moscow Radioperedacha. 
The rectified current is amplified by the 
five-valve amplifier (seen in the centre) 
before being passed to the modulator in 
the broadcasting station. The six-valve 
amplifier, to be seen at the extreme right, 
‘together with a bank of four power valves 
(not shown) supply the loud-speakers 
situated in certain of the main streets, 
open squares, and exhibition (trade) hall. 
The single-valve receiver shown is used as 
a monitor to the transmitter, which is in 
the suburbs some distance away from this 
exchange. 
It w ill be appreciated that this exchange 
compares very favourably with Western 
progress, when it is remembered that it 
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_ Control panel and ampilnérs tor omisid broadcast: was constructed principally by amateurs. | 
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Broadcasting Station KODR— 


As a further modification, experiments are being made 
with a system of communication between the exchange and 
its permanent microphone posts, using superimposed high- 
frequency speech modulated currents on the land lines 
used simultaneously for conveying the ordinary speech 
currents to the main microphone of the transmitter. 
A further increase in the transmitting power at KODR 
is contemplated, and reports of reception on 800 metres 
Reports should be addressed to 


will be appreciated. 


Wireless 
World 


MARCH 2nd, 1927. 


Injenioro P. Naumov, Radioperedacha, Kiev, Ukrainia, 


both 
missions : 


Plotting Valve Curves at Home. 


Although most wireless amateurs are 
familiar with ‘‘ characteristic curves ° of 
valves as published by valve manufac- 
turers and others, comparatively few 
people are ablo to make such use of the 
information contained in those curves as 
to enable them to operate their receiving 
apparatus in the most efficient manner, 

At the last meeting of the North Mid- 

dlesex Wireless Club Mr. R. Kirlew, 
A.M.I.M.E., a member of the Committee 
of the club, gave a lantern lecture which 
was designed to elucidate at least some 
of the mysteries connected with ** Valves 
and their Characteristics.” 
_ Mr. Kirlew's main contention was that, 
to get the best results, it was necessary 
for all thoso who were really interested 
in the subject to prepare for themselves 
curves showing the performance of the 
valves they themselves were using, under 
actual operating conditions. The lec- 
turer's curves had all been obtained while 
signals were being received. 

The difference between the charac- 
teristic curve of a valve thus obtained, 
and that given by the makers, was illus- 
trated by one of the slides, and, gener- 
ally speaking, quite an appreciable differ- 
ence was noted when the valve was 
* loaded ° with telephones or transformer, 
from that obtained with only a milliam. 
meter in the anode circuit: 


oo0oo0o0 
Captain Round Demonstrates ‘‘Stereo- 
phonic ’’ Reception. 
Captain H. J. tound, M.C., - 


A.M.1.E.E., gave an interesting demon- 
stration on ‘“ stereoplionic’’ reception be- 
fore the Muswell Hill and District Radia 
Society, of which he is president, on Feb- 
ruary 9th. He demonstrated with two 
Marconi-Reisz microphones which were con- 
nected to two separate amplifiers of identi- 
cal design, Three pairs of phones were con- 
nected, one ear-piece of each heing joined 
to No. 1 amplifier and the other ear-piece 
of each being joined to No. 2 amplifier. 
Results were astonishingly stereophonic ; 
performing artists (school members who 
gavean impromptu community singing con- 
cert) could be accurately ‘‘ placed ’’ to the 
right or left of the platform, and could 


S.S.S.R., and preferably in the international language 
(not to be confused with Esperanto), when they will be 
acknowledged in that language. 
considerable assistance in identifying the station to give 
the words actually spoken in the international language 
at the commencement and termination 
‘“ Parolas Kieva Radiofona 


It will probably be of 


of trans- 
Staciono dil 


Uniono di Radio Amiki, en la Internaciona Linguo.” 
Local announcements are in the Ukranian language. 
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REPORIS 


AND 


TOPICS 


Secretaries of Local Clubs are invited to 

send in for publication club news of general 

interest. All photographs published will be 
paid for. 


even be followed by the ear when crossing 
over from right to left or vice versa. No 
sounds,’ however, could be heard in the 
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z FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 2nd. 


Muswell Hill and District Radio Socicti.— 
At 8 p.m. At Tollington School, Tether- 
down, N.10. Lecture by Mr. JH. A. 
Whitchouse, of the B.B.C. 

Barnsley and District Wircless Association. 
At 8 pin. At 22, Market Street. Lec- 
ture: *“ Simple Principles of Television,” 
by Mr G. W. Wigglesworth. 

Edinburgh and District Radio 
At 8 p.m. At 117, 
Business mecting. 

Tottenham Wireless Society—At 8 p.m. 
At W, Bruce Grove. Business meeting, 
followed bu a discussion. 

North Middlesex Wireless Club.—At 8.30 
p.m. At Shaftesbury Hall, Bowes Park, 
N.11. Practical demonstration of making 
valve _ curves, by Mr. R. Kirlew, 
AMIM.E. 


Society.— 
George Street. 


THURSDAY, MARCH 3rd. 


Golders Green and Hendon Radio Society. 
—Discussion on Circuits opened by Mr. 
J, C. Bird, B.Sc. 


FRIDAY, MARCH 4th. 


Radio Experimental Socicty of Manchester. 
—Esperimental Evening. 

Sheffield and District Wirelesa Societu.— 
At the Department of Applicd Science, 
St. George's Square. Receiver Demon- 
stration, by Mr. G. Bagshaw. 

Leeds Radio Societu—At 8 p.m. At Col- 
linson’s Café, Wellington Strect. Lecture: 
“The Production of H.F. Current." by 
Mr. L. Harvey, Engincer-in-Charge, 2LX. 


MONDAY, MARCH 7th. 


Ipswich and District Radio Socicty.—At 
8 p.m. At 55, Fonnereau Road. Lec- 
ture: “ Valve Manufacture,” bu Dr. Waitt, 
of the Ediswan Electric Co., Ltd, 

Northampton and District Amateur Radio 
Society, Lecture: “ Amplification,” by 
Mr. J. A. Cooper, A.M.LE.E. of the 
Birmingham Broadcasting Station. 

Southport and District Radio Socicty.—At 
8 p.m. At 20, Scarisbrick Street. Lan- 
tern Lecture: ‘ Wireless Valves,” by Mr. 


Pratt, of the Mullard Co. : 
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front centre of the platform; this Capt. 
Round attributed to the fact that -micro- 
phones lack certain of those characteristics 
which make the human ear so adaptable. 


O000 


Public Address Surprises. 


An interesting account of the progress 
of public address systems was giyen hy 
Mr. F. Youle, of the Marconiphone Co., 
at the last meeting of the Southend and 
District Radio Society. Many lantern 
slides were shown and an entertaining de- 
monstration was given with the ‘actual 
public address equipment. After dealing 
with the different types of microphones 
employed, the lecturer turned attention 
to loud-speakers, making special reference 
to the Round instrument. This: loud- 
speaker had been heard for a distance of 
four miles, and it had been found that 
measurements taken on the diaphragm 
when working at low frequencies had 
shown an annular movement of a quarter 
of an inch! A similar type of much 
larger dimensions was shown on the 
screen, and it had been estimated that the 
necessary input of current for such.an in- 
strument would be as much as two kilo- 
watts. Such an instrument has not yet 
heen tried out! 

Hon.- Secretary, Mr. Fred Waller, 
Eastwood House, Rochford, Essex. 


cooo0o°o 


An Efficient Neutrodyne. l 
of the 


At a crowded meeting 
Swansea Radio Society on Monday, 
February 7th at the Y.M.C.A., 
Mr, Herbert Morgan demonstrated 
an interesting 4-valve nentrodyne re- 
ceiver of his own construction, The de- 


sign provided for instant switching from 
the local station to Daventry, and the lec- 


turer showed how even Radio Paris and 


Hamburg could be brought in: at a 
moment's notice without changing any 
coils. The H.T: supply was obtained 


from the electric mains. A 


\ 
o0o00 ; ` 
Changes in Impedance. 4 . 
Other slides indicated the chafge in 
the impedance of a valve according to 
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he conditions under which it was oper- 
ted, the difference between grid and 
node rectification, and so on. 


Amplification curves for a complete re- 


eiver were also exhibited, and these 
llustrated how much less distortion there . 
s in a set which: is scientifically designed 
nd: constructed than in one where the 
onstructor is working in the dark, and 
imply builds up a receiver of apparently 
suitable parts. i 
In conclusion, Mr. Kirlew remarked 
that all the curves he had shown, and 
thers equally informative, could he 
slotted from data which could easily- he 


btained by the use of instruments be- | 


longing to the club, and at the disposal 
of members. 7 

- Hon. Sec.: H. A. Green, 100, Pellatt 
Grove, Wood Green, N.22. 


_ 9000 
A Transformer Demonstration. | 


dee Steps towards true radio reproduc- 
tion ” was the intriguing title of a lecture 
given by Mr. Hall, of the Ferranti Co., 


at the ldst meeting of the Preston and © 


District Radio Research Society, which 
was attended by 191 persors. 

The lecturer traced the history of low- 
frequency amplification from the earliest 
experiments, and gave an interesting 
demonstration with a special combination 
amplifier, In this instrument the H.F. 


output could be plugged into a detector ~ 


and amplifying unit incorporating no 
fewer than six different types of L.F. 
amplification. Demonstrations were given 
with the new type of Ferranti loud- 
speaker, and with the Rice-Kellogg, mem- 
bers being agreeably surprised at the high 
quality given by the Rice-Kellogg instru- 
ri using transformer-coupled ampli- 
ers. 


4, 


Wireless | 
~~ World 
Particulars of membership can be ob- 
tained from the Hon. Sec., Mr. John B. 
Cookson (2BDA), 14, Lune Street, 


Preston. 
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Variation on the Hale. 


A demonstration of a receiver employing 
a novel circuit was given at the last meet- 
ing of the North Middlesex Wireless Club. 
The lecturer was Mr. W. Gartland, and 
the apparatus was constructed by Mr. 
H. A. Crowch. 


being similar to the well-known Hale 
circuit. 

Although some of the audience were 
prejudiced against any receiver incorpor- 
ating a crystal, on the score of unreli- 
ability, no trouble was experienced on this 
account in the demonstration ; perhaps the 
fact that a Perikon detector was used 
was partly responsible. 

Mr. Gartland proceeded to describe, 
with the aid of blackboard diagrams, 
some other modifications of the circuit, 
one employing a frame aerial, and also a 
high-frequency amplifier which could be 
applied to any existing receiver, and of 
which the lecturer had had personal 
experience. ; 


- - Many questions were asked as to details 


of construction, and some alternative 
arrangements were suggested by members 
of the audience. 

0000 ‘ 


Super-Hets on Trial. 


A “ super-het.”’ demonstration by Mr. 
O. H. Patterson (G 2YY) aroused con- 


_ siderable interest at the Muswell Hill and 


District Radio Society’s meeting on Feb- 
ruary 16th. The set, which was of Mr. 
Patterson’s own construction, embodied 


ia 


Two valves and a crystal | 
were employed, the principle of the set 
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eight valves and employed screened coils. 
High-tension current was derived from ' 
the mains. 

A number of stations were reproduced 
on the loud-speaker with freedom from 
interference, and the quality on the local 
station was good for this class of set. 

By way of contrast a commercial super- 
heterodyne set was demonstrated by Mr. 
L. C. Hill. The quality of reception was 
exceptionally good owing to the fact that 
the second rectifier was a crystal. 

Wireless World readers in thé Muswell 
Hill district are strongly urged to join: 
the Society.. Full particulars of member- 
ship can be obtained from the Hon. Sec., 
Mr. Gerald S.’ Sessions, 20, Grasmere 
Road, N.10. = >o 
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Crystal Research. 


In connection with the Individual 
Research Scheme organised by the Radio 
Experimental Society of Manchester, 
the secretary, Mr. J. Levy, gave a talk 
before the Society on February 18th 
dealing with research work on crystals, 

After outlining the work carried out 
over many months, Mr. Levy gave valu- 
able data regarding galena, zincite, 
bornite, iron and copper pyrites, car- . 
borundum, manganese, molybdenite, 
ferrous silicon and tellurium. He then 
dealt with oscillating crystals, and _ 
denionstrated how, in addition to zine- 
ite, other crystals which could be included 
in this group were bornite, hertzite, tel- 
lurium and ferrous silicon. The speaker 
concluded by demonstrating the applica- 
tion of the oscillating crystal to various 
circuits. a | 

Hon. Sec. : Mr. J. Levy, 19, Lansdowne 
Road, West Didsbury, Manchester, 


TWO-RANGE RADIO-FREQUENCY TRANSFORMER. 


A RADIO-FREQUENCY trdnsformer of sound con- — 


struction is being marketed by the British Radio 
Corporation, Weybridge, Surrey. The transformer has 
two main parts, the first being’ the pair of cylin- 


The 
poration two-range radio- 
. frequency transformer. 


British Radio Cor- 


ders carrying windings for 200-700 metres, and the 
second,, the coils mounted at the top of the unit 
for 70042,000 metres. For the 200-700 metres wave- 
length. range, single-layer windings of heavy gauge 
copper wire are used, a -tap being taken from the 
secondary—that is, the outer—winding,. for” balancing. 
The primary winding associated with this coil consists of 
a few turns wound on a cylinder fitted to the lower end 
of the secondary. At the upper end of the tube are fitted 
four contacts, which press on further contacts screwed to 
the long-wave transformer. This transformer has its wind- 
ings completely enclosed in an ebonite former, and its ends 
are connected to the contacts mounted on the former. The 
change from the short wavelength band to the longer wave- 
lengths is effected by turning the long-wave unit which 
trhnsfers the connections by means of the switches. All 
end connections are terminated at contacts provided with 
numbered tags. It is, therefore, very easy ‘to connect it 
with the assistance of the diagram provided. - ` | 

_A’set comprises three units, one for the aerial-grid coup- 
ling and the other two for intervalve couplings. Magnetic 


‘coupling between stages is avoided by the angle at which 


the units. are mounted and the distance between them. 
Tuning condensers of o.oo05' mfd, are used with the trans- 


formers - 


~ 
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A NEW RELAY FOR MORSE RECORDING. 


Utilising a Welle known Property of the Neon -Lamp. 


T the-assembly of the Association of German 
Scientists and Doctors at Diisseldorf a short time 
ago,’ Dr. Richter and Dr. Geffcken, of Leipzig, 

disclosed details of an interesting relay which is remark- 
able on account of its high sensitivity for the reception 
of wireless signals. The “glow-discharge- relay shown in 
Fig. risa tube filled with neon and enclosing three plate- 
electrodes. Betw een the two 
outer plates, which serve as 
anode and cathode and are 
connected to the lower socket. 
a plate is placed as an inter- 
mediate ‘‘igniting elec- 
trode,’’ to which connection 
is made by means of a ter- 
minal fixed to the upper end 
of the tube. If such a tube 
is connected as in Fig. 2, 
where P is the anode, K the 
cathode, and Z the igniting 
electrode, and if the elec- 
trode Z is neglected for the 
moment, a glow discharge 
will be set up between P 
and K at a perfectly de- 
finite potential. At a 
slightly lower potential this 
discharge will not start by 
itself, but it can be started 
by a certain potential on the 


Quantitative measurement 
shows that there are two 
different limiting values for 
the potential V, at which 
the discharge commences. 
The discharge current 
| through the tube attains a 
1. —Glow-discharge value of 30-50 milliamps., 


elay. ‘The ‘‘ ignition elec- i “dine ae 
trode’ is connected te the according to the size of the 
terminai at the top. electrodes, while the current 


necessary to charge up the 
electrode Z can be extraordinarily small. On an average 
a current of ro7’® ampere aes 
fully suffices for this pur- : 
pose. Thus by application 
of the glow-discharge relay 
such small currents may be 
made to actuate relatively 
heavy mechanical relays for 
which a current of ro milli- 
amps. is quite. sufficient 
The discharge, once started 
by the igniting action, does 
not extinguish itself again, 


so an interrupter is con- Fig. 2.—Circuit diagram 
, . iliustrating adjustment of 
nected somewhere in the lead -electrode potentials, 


auxiliary electrode Z. 


to the anode by means of which the relay is rendered 
sel f-restoring. 
A circuit hens how this relay can be adapted for 
the reception of wireless signals is given in Fig. 3.: In 
the anode circuit of the thermionic valve is a resistance 
W,, while there is a resistance W, in the lead to the 
igniting cathode and a condenser C between :. igniting 
electrode and cathode. The resistances must be so chosen 
that the tube does not ignite as Jong as there areno radio 
signals arriving, but that relatively weak signals suffice 
to cause response. The procedure here is such’ that in- 
coming signals cause the grid of the thermionic valve to 
become negatively charged. The anode current of the 


Fig. 3.—Schematic diagram of the method of connecting the relay 
in a receiving circuit. 


valve is thereby reduced, and the potential drop across 
the resistance W, is reduced, while the drop across ‘the 
valve is increased. ‘The potential of the igniting elec- 
trode is thereby correspondingly changed so that the 
discharge through the glow-discharge tube starts. In this 
manner one obtains a very simple recording receiver. It 
has been- found possible, with the arrangement given in 
Fig. 3, and using only one thermionic valves to receive 
the time signals from Nauen at Leipzig with an aoe 
racy, as established by the Leipzig observ atory, of x00 
of a second. 

It appears likely that the glow-discharge relay will 
find further applications in other directions for radio 
reception—for instance, as a simple call-device. 

H: K. 
' BOOK RECEIVED. 


Wireless Without Worry, describing how to obtain the best 
results from a radio set; on buying the complete outfit, assem- 
bling the parts or making them at home ; the why and wherefore 
of faults and how they may be avoided or corrected. By Ronald 
F. Tiltman, with an introduction by Prof. A. M. Low. , Pp. 186, 
with 7 illustrations. Published by Seeley, Service and Co., 
Ltd., London, price 5s. net p 
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Constructional Details 
By W. 
. (Continued from page 


N the first part of this article we considered in detail 
the design of the circuit, discussing the various parts 
which are employed in the receiver. We also de- 
scribed the arrangement of the parts on the front panel 

“and the terminal strip and gave details for making the 

- tuning coil for the lower wavelengths. 

We now have to turn our attention to the arrangement 
of the parts on the baseboard. Reference to the illustra- 
tions will show that such things as by-pass condensers, 

_ chokes, and the tapped resistance are mounted on the 

~ under side of the baseboard, while the tuning coils for 

the long and short broadcast band of wavelengths, the 
yalve-holders, transformer, grid bias batteries, and the 


*) 


1 S.L.F. friction vernier condenser, 0.0005 mfd. (Jackson Bros. 
Poland Street, W.1). 
1 S.L.F. friction vernier condenser, 0.00025 mfd. (Jackson Bros., 
Poland Street, W.1). 
1 Non-pong valve ‘holder (Sterling). 
2 Valve holders, W.B. (Whiteley, Boneham & Co., 
Mansfield, Notts). 
1 8-contact switch (General Electric Co., Ltd.). 
1H. and L.T. “on” and “off” switch (Marconiphone Co.). 
1 3-pole change-over switch (Burndept Wireless, Ltd.). 
1 Fixed condenser, No. 610 type, 0.0002 mfd. (Dubilier). 
1 Fixed condenser, 5 mfd. (T.C.C.). 
-2 Fixed condensers, 2 mfd. (T:C.C.). 
_1 Fixed condenser, 0.1 mfd. (mica), (T.C.C.). 
2 Grid leaks, 0.25 megohm (Edison Swan Elec. Co., Ltd.). 
J Grid leak, 1 megohm (Edison Swan Elec, Co., Ltd.). 
3 Dumetohm grid leak holders (Dubilier Condenser Co., Ltd.). 
1 H.F. choke (Varley Magnet Co.). 
1 60,000-ohm anode resistance, tapped in six places (Varley 
Magnet Co.). 
1 32-henry choke (Pye). 
1 Transformer, A.F.3, 34 to 1 (Ferranti). 
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filament resistance are fixed to the upper surface. This 
arrangement of parts was adopted first in order that the 
space ayailable should be used to the best advantage, 
and secondly for the sake of neatness and convenience 
in wiring. The illustrations show that the wiring is par- 
ticularly neat and orderly, that it is not likely to be 
moved when inserting valves or making other adjustments, 
and that the important wires, suchas those carrying high- 
frequency currents or connected to grids, are run in short, 
clear paths. Notice also that the wires are all covered, 
this being because experience has shown that there is less 
risk of damage to valves and components, while the high- 
frequency circuits are not in any way affected. This 


2 9-volt grid bias batteries (Ever Ready). 

9 Ebonite shrouded terminals (Belling & Lee). 

2 Dial indicators. 

1 Paxolin tube, 3in.x 3hin. (Micanite & Insulators Co. Ltd., 
Blackhorse Lane, Walthamstow, E.17). 

20 yds. Litzen wire (P. Ormiston & Sons, Ltd., 79, Clerkenwell 
Road, E.C.1). 

1 6-ohm “ Preset” resistor (Igrante Pacent). 

Ebonite panel, 18in.X 9in.X 4in. (The British Ebonite Co., Lid., 
Hanwell, W.7). 

Ebonite terminal strip, 18in.X 34 in. 
Co., Lid., Hanwell, W.7). 

Wood base, 18in. x 9łin.X łin., and strips. 

1 “ Camco” cabinet (Carrington Man. Co., Ltd., 
Bldgs., Central Street, E.C.1). 

3 “ Wearite”’ low loss coil mounts: 1, LL,; 2, L, (Wright & 
Weaire, Ltd., 740, High Road, Tottenham, N.17). 

1 Set Eddystone absorbos (Stratton & Co., Ltd., Balmoral Works, 
Bromsgrove Street, Birmingham). 

Sistoflex (Spicers, Ltd., New Bridge Street, E.C.4). 

Flex—-4 wander plugs—screws, etc. 


xin. (The British Ebonite 
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In the “ List of Parts” included in the dese-iplions of THE WIRELESS WORLD receivers are detailed the components 
_ actually used by the designer and illustrated in the photographs of the instrument. 
© that particular components should be used in preference to others, 
p7 In all other cases the constructor can use his discretion as to thz choice of components, provided they are of equal quality 
E _ to those listed and that he takes info consideration in the dimensions and layout of the set any variations in the size of 
‘ alternative. components he may use. 


Where the designer considers if necessary 
these components are mentioned in the article itself. 
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Fig. 6.—Arrangement of parts on the top side of the baseboard. 


method of construction has been used by the writer several 

times and has proved to possess many advantages, 
Continuing with the construction of the receiver, we 

have in Iig. 6 the arrangement of the parts on the upper 


~ 


Rear view of the completed receiver. 
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surface of the baseboard, which measures 18in, x gin. 
x #in., and is supported on two strips of wood, g#in. x 


2gin. x. ğin. 


Fig. 6, with the illustration below it, 


shows the exact position of the parts. It will be noticed 


ee x OTST RT 
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that the Sterling valve- 
holder is used in the detector 


` position. N 


On the under side of the 
baseboard two wooden strips, 
6łin. x rfin. x gin. and 
3in. x 2ğin, x Bin. respec- 


_tively, are screwed. ‘Three 


parts, viz., the tapped anode 
resistance, o.r mfd. mica 
coupling condenser and high- 
frequency choke are fastened 
to the larger piece of wood, 
while the 5 mfd. condenser 
1s screwed to the short piece. 

Grid leak holders R,, R,, 
and choke L, are fastened 
direct to the baseboard. 
while the 2 mfd. condenser, 
C,, is screwed to one of the 
end supports. On the back 
edge is fastened the terminal 
strip... It will be noticed 


© that the: illustration of the 


under side of the set shows 

one grid leak only, while 

two are used in the recciver 
A 36 
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Quality Three.— 
as indicated in Fig. 7. This 
is because the photograph 
happened to have been taken 
during a time when the grid 
leak, R,, was removed from 
the _set in an endeavour to 
fnd whether it was abso- 
lutely essential. It was 
found that occasionally when 
using critical reaction the set 
was more stable with the 
grid leak, R,, connected. 
When the parts have been 
assembled and the base fitted 
to the panel, the position of 
the holes to be diilled in the 


necting wires should be 
marked. Many of these 
holes can be seen in the 
Wires con- 
necting the filament circuit 
and tbe rheostat, for in- 
stance, are run beneath the 
baseboard and passed 
through holes to the contacts of the valve-holders and 
theostat. Positive H.F. wires and several others are run 
from contacts above the baseboard to contacts below. 

A good deal of the wiring can be done with the panel 
remoyed from the baseboard and several wires, such as 
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WOODEN PLATFORM 
13⁄4 DEEP X A THICK 


WOODEN END PIECE 
27/5 DEEP x 5% THICK 


View of the under side of the receiver. 


those for the tapped resistance, can be run and cut to 
length before the panel is finally fixed. The last two 
studs of the tapping switch are connected together and 
to stud 6, as an ‘‘ off ’’ position is not required. 
Particular attention will have to be given to the wiring 
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: Fig. 7.—Arrangement of parts on the under side of the baseboard. 
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Fig. 8.— Wiring diagram. Many of the wires can be run before the panel is fastened to the past 
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of the coils and the change-over switch. Those wires are the same as those in Fig. P on eing aeria 
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be put on first; then those marked X, Y, Z, and finally, the secondary, and d the flament DE 
the wires marked 2. The letters against the coil contacts reaction coil connected to the reaction ¢ 
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R Fig. 2); and f, the end of the reaction coil connected — 


to the anode of the valve (R (P) Fig. 2). 
= For wiring No. 18 or 20-gauge “tinned copper wire, 
with sleeving to suit, should be used. 

With the wiring finished, put a high voltage factor 
valve in the detector circuit, a valve with a moderate 
A.C. resistance in the first .L. F. position, and a valve of 
the so-called ‘‘ Super Power ”’ type in the output stage. 

Adjust the grid bias according to the valves uscd ; 
GB,, which is connected to the return wire of the detector 
circuit, should be put into the positive end of the grid bat- 
- tery; for a 6-volt valve plug GB should be connected to 
a point 3 volts negative with respect to GB,. For a 
2-volt valve, GB may be 14 volts negative, that is, con- 
nected to the next .cell of the grid battery to GB,. 


of the first amplifying valve V,. Probably a grid bias 
of negative. 14 to 3 volts would be sufficient ; therefore 
GB, should be connected to the first or second cell away 
from plug GB, plug GB being considered as having zero 
potential. 


For the last valve a much bigger grid bias will have : . 


be used, and if a high anode voltage, such as 150, 
employed, the full voltage available, that is, 18 less Fs 
will have to be used. 

In the long-wave circuit three coils are required f 
Lewcos plug-in coils are recommended. A No. 100 will 
be required for the aerial circuit L,, No. 250 for the 
secondary circuit L,, and No. 100 for reaction, L,. 

The next thing to be done is to set the resistance R,. 


Most valves of the 6-volt.type work quite well with a | 


voltage of 5 across the filaments ;. resistance R, should 
therefore be adjusted when listening to the local station, 
with condenser C,, which is the reaction condenser, set 
at zero. Before distant stations can be tuned in the 
reaction coil provided on the lower wavelength unit 


will have to be adjusted. To do this, set the reaction | 


condenser C, at maximum; probably the valve will 
oscillate violently ; how switch off the set and remove one 
or two. turns from the reaction coil until it is found that 
_ Teaction is smooth over the whole tuning range of the 
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s. G. Brown, Ltd., Western Avenue, 
North Acton, W. 3 The “Brown 
Budget ” for February, 1927, containing 
articles on wireless, window dressing, 
high velocity service, new instruments, 
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_ applies grid bias through resistances R,, R,, to the grid - 
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lower wavelength coil. It is possible so to adjust-this 
circuit that the receiver will not oscillate, it being neces- 
sary only to remove a few more turns from the reaction 
coil. The coils employed in the long-wave circuit have 
been found satisfactory and should not require adjusting 
under usual conditions. : 


VALVE TABLE. 


Anode Grid 
Position. | . _ Maker and Type. Volts Bias 
Detector. f Cossor 210H, Red Band..... | 120 7 4 75 
2-volt OS A exis E EN 120 + 1.5- 
| OOM H.F. Cees hs leeks digs l 120 +15 
o.. Cossor 410H, Red Band..... 120 +3. 
4-volt SLAP E A 120 + 3 
d PM? e aa E 120 +3 
Cossor 610H, Red Band..... 120 +3 - 
| STOL s aoaaa aa 120 + 3 
CEMI aE ET 120 + 3 
6-volt Marconi or Osram : = , 
| DES5b ...asonananssnnena 120. | +8 
DES H.E. - e422 ba gees = 120- + 3 
Ist L.F Cossor 210D, Black Band 120 — 1.5 
2-volt oe oo eh ciate athe ais = 120 — 3 
|| PMI LE. .....:.......0. < | 120 ey 
Cossor 410D, Black Band... 120 — 3 
4-volt. SE era a cot oe hae ee 120 — 3 
82 WPMD earen aee tee Bot avons 120 — 3 
a Cossor 610H, Red Band..... 120 — 3 
SG bats cine Svea et aces 120 — 3 
6-vol PMG eeann oa nea oss i 120 — 3 
Marconi or Osram 
DED. oo teteun sated Sees 120 — 7.5 
| DES L.F. sees teense 120 — 6 
2nd L.F. Cossor 215P ........... Bae 150 — 2 
ST23 sikivicuoksence.anetase te, 120 — 9 
2-volt PM Soret ahead is 120 — 9. 
-|| Marconi or Osram DEP215.. 120 —12 
i Cossor 410P ...........%.. P 120 —15 
4-volt ST43 .........0.55 oan 120 —15 
Mullard DP425 ...... RERE 120 —15 
Cossor 610P ...........-. Sy 150 —15 |, 
6-volt Í STOI 2 hase wed ae keke be 150 —15 
| Mullard DP625 mcrae Coons 150 © —15 
. || Marconi or Osram DE5a.... 150 —15 
ARRETE TE ES = ‘‘Pelapone,” 41, Baker Street, Lon- 


. don, W. Booklet 150, containing illus- 


Received. trated particulars of ‘s Pelapone ” elec- 
tric generating plants. | 
TRE. ANE EET British Thomson-Houston Co., Ltd., 


-~ ete. Crown House, Aldwych, London, W.C. 2. 
Fuller Accumulator Co. ` (1926), Ltd... transformers, coupling units, condensers, Leaflet R7335-2, dealing with B.T.H. 
Woodland Works, Chadwell Heath, and other accessories. radio receivers and amplifiers. Leaflet 
Essex. List No. 265, dealing with the Watmel Wireless Co., Ltd., 332a, Gos- R7432-2, dealing with B.T.H. low-fre- 
R.H.G. 20-volt high- tension battery with well Road, London, E. Č.1. Catalogue of quency transformers. 
rubber insulated cells and ‘ outside”  “ Watmel » fixed condensers, rid leaks General Electric Co., Ltd., Magnet 


terminals. 
The Electron Co., Ltd., Triumph House, 
189, Regent Street, London, W.1. Illus- 
trated leaflet ` dealing with the ‘ Six- 
' Sixty” range of receiving - valyes. 

E. K. Cole, Ltd., 513, London ` Road, 
Westcliff-on-Sea. 


and D.C. mains. 


Formo (Arthur Preen & Co. Ks ‘Lid.), . 


Crown Works, Cricklewood Lane, Lon- 
don, N W.2. . Catalogue of mpormo 
_ A 39 


r 


Leaflet - descriptive of. 
the “ Ekco ” high-tension units for A. C. 


and anode resistances, and other acces- 


- sories. 
Wright & Weaire, Ltd., 740, High, 
Road, Tottenham, N.17. Tllustr ated’ 


leaflet describing ‘‘ Wearite’’ compo- 
nents, including low loss coils and stands, 


. anode resistances, valve holders, etc., etc. 


Philips Lamps, Limited, 145, Charin 
Cross Road, London; W. C. 2. Leaflets 7 
and 78, giving particulars of the Philips 
type 450 rectifier and high- tension supply 
unit mespectively: 


. voltmeters, 


$.W.1. 


‘House, Kingsway, London, W.C.2. Thus- 


trated folder giving details of the “ Geco: 


Weston Electrical Instrument Co., 
Ltd., 15, Gt. Saffron Hill, London, E.C.1. 
Illustrated folder describing ‘Weston 
with instructions’for testing 
circuits under working conditions. 

-E.G: Machinery and Apparatus Co., 
Ttd., 76, Victoria Street, Westminster, 
Leaflet describing the .A.E.G.° 
automatic creme: breaker fuse substitute. 


phone’ H.T. battery eliminators. 
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International Amateur Prefixes. 


It becomes daily more evident that the 
list of International Prefixes devised by 
the LA.R.U. at Hartford, Conn., was 
drawn up hastily, and without due con- 
sultation with other countries interested, 
It has already led to considerable con- 
fusion, some European countries having 
adopted the American prefixes, 
others retain those to which they are 
accustomed, either, as in the case of 
Great Britain, because they have been 
officially sanctioned after due considera- 
tion and by agreement between the 
Governments concerned, or because com- 
paratively long use has rendered them 
familiar to European transmitters. We 
hope, however, that the laudable efforts 
of the IL.A.R.U. to bring about a gener- 
ally established and systematic arrange- 
ment of Amateur Nationality Prefixes 
will eventually result in the regular and 
official apportionment of suitable and 
agreed prefixes among all countries con- 


cerned. 
0000 


Amateur transmitters in the Irish Free 
State are also in disagreement 


by the following outspoken remarks of 
GW 14C in our contemporary, the Jrish 
Radio and Musical Review :—“ Apart 
from the fact that we amateurs were not 
consulted in this, our Government was 
not, so far as we know, asked if they 
agreed with the change. The Govern- 
ment authorities of each country are, of 
course, the only people in a position to 
change intermediates. The “ Yankee,” in 
his usual high-handed manner, pushed the 
new intermediates on us and gave us no 
time to -discuss or make provision for 
them, but we are glad to see that for 
once he has not succeeded in “ putting 
une over” on us, as the Government has 
not adopted them here nor has the British 
P.M.G. allowed their use in England. 
Incidentally, the intermediate that GW 
stations were “granted” by our Ameri- 
can friends was EQ, and the fact that 
E was the easiest letter to get lost in 
atmospherics was altogether ignored by 
the devisor of these intermediates.” 
ooo0oo 


General Notes. 
Mr. W. K. Alford (G2DX), Rosedene, 


Camberley, was sucessful jn working two- 
way speech with Hong Kong on Sunday, 
January 30th, on a wavelength of 44.8 
metres. Ife was transmitting with an 
input of 42 watts to Osram L.S.5B and 
DETI valves, crystal controlled, the re- 
ceiver being fitted with Osram V.24 and 
L.S.5 valves. 
o000 


Mr. F. Mayer (G 2LZ), Stilemans, Wick- 
ford, Essex, tells us that he was in com- 
munication with ARDI, the Norwegian 
whaler, s.s. Larson, when that vessel 


while . 


with- 
the proposed new prefixes, if we may judge 


puse ppopppue ug pup pen 


The 


was in’ the Ross Sea, Antarctic. 
wavelength used by ARDI was 33 metres, 


and his signals were very good. Com- 
munication was maintained from 9.0 to 
10.30 a.m., G.M.T. 


o000 


Mr. R. H. Harris (G 6TG), Long 
Crichel Rectory, Wimborne, Dorset, states 
that at ‘1920 G.M.T. on February 18th, he 
was in two-way communication with a 
Danish vessel between Iceland and Green- 
land, which gave OFT as her call-sign. 
He was working with 5 watts input to an 
Osram D.E.5B valve on a wavelength of 
45 metres, and his signals were. reported 
as R8. According to the “Berne List” 
the call-sign OFT belongs to the British 
s.s. Airedale. 7 | 

| 0000 


M. Louis Era (B B1), 46, Avenue Van 
Put, Antwerp, gives us 
particulars of steamers fitted with short- 


wave transmitters :—SJB, s.s. Laponia, 


which at the time of writing (February 
6th) was bound from Narvik, Norway, to 
Boston,’ Cuba, and back; SFN, s.s. 
Louisa; SKA, M/S Axel Johnson; SGT, 
M/S Suecia, and several other vessels 
owned by the Axel Johnson Company, 
of Stockholm. He states that Göteberg 
station, SAB, calls CQ at 1200 and 2300 
G.M.T. for 5 minutes for Swedish vessels 
fitted with shortwave sets. The Swedish 
Government has fitted several vessels with 
experimental sets to see if the 35-45 metre 
waveband is suitable for regular working. 
oo0oo0oo0o 


Spanish Amateurs. 


We are indebted to Señor Miguel Moya, 
Madrid (EAR 1), for the following 
list of amateur transmitters in Spain. 


EAR1 M. Moya, Mejia I.equerica, 4. Madrid. 

EAR 2 F. Castaño, Fermindez de los Rios, 25. 
Madrid. 

EAR 3 T. H. Gasque, San Migucl, 8. Zaragoza. 


E. Valor, Jorge Juan, 17. Valencia. 

J. D. Galcerán, Centro de Lectura. Reus, 

.J. R. de Arcaute, Ibai Gain, Tolosa 
(Guipúzcoa). i 

A. Prieto, Garcia de Paredes, 31. Madrid. 

R. Montoro, Guillén de Castro, 47. Valencia. 

C. S. Peguero, Paseo. de Pamplona, 11. 
Zaragoza. 

F. Roldán, Garcia de Paredes, 47. Madrid. 

L. G. López, Oficinas de- Telégrafos, 
Guadalajara. 

A. Uriarte, Alberto Aguilera, 29. Madrid. 

E. Butrón, Alameda de Urquijo, 22. Bilbao. 

J. Illera, Velázquez, 8. Madrıd. 

J. Borrás, Rosellón, 656. Barcelona. 

J. Soler, Hernan Cortés, 8. Santander. 

J. de la Fuente, Sol, 14. Santander. 

F. Delgado, Instituto, 5. Teruel. 

P. Careaga, Ondategui, 9. Las - Arenas 
(Vizcaya). 

R. de L. Galdames, Estación, 5. Bilbao. 

A. Escauriaza, Avenida de los Aliados. Bilbao. 

J. Portela, Cervantes, 14. Cádiz. 

L. Garav, Toki Eder. Oñate (Guipúzcoa). 
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Radio Club Cataluña, Plaza de Santa Ana, 
4. Barcelona. - 
E. Estalella, Avenida del Puerto, . 65. 
Valencia. . ee ` 
A. Merino y Ballesteros, Plaza Mayor, 14 
al 20. Palencia. - 
J. B. Novo, Patio de Madres, 13. Santiago 
(Coruña). 
A. Lagoma, Jovellanos, 9. Barcelona. 
J. Castell, San Antonio, 44. Sans (Barcelona). 
A. Estublier, Jaime I, 9. Barcelona. 
J. M. Bayarri, Gonzalo Rarrachina. Alcoy. 
eee Angel Guimerda, Sarria (Barce- 
ona), 
F. Sucarana, Asturias, 13. Barcelona. 
I’. Baqué, Paseo de Gracia, 103. Barcelona. 
C. Salvador, Nueva, 7. Almansa (Albacete). 
M. M. Morante, Camino Nuevo, 17. Santiago 

de Compostela. de cn 
I.. Navarro, Matemático Marzal, 21. Valencia. ` 
F. Hervera, Jesús del Valle, 23 v 25. Madrid. 
V. Ayuso, Valencia, 360. Barcelona. 
. Golf, Chapa, 11. Valencia. 
. Arrillaga, Hotel Vega. Marquina (Vizcaya), 
. G. Civera, Paz, 44. Valencia. 

R. Balmis, Paseo del Principe, 10. 
Almeria. ; - 
- G. Aybar, Mendizábal, 7. Madrid. 
L. Sanjuán, Rios Rosas, 14. Madrid. 
L. Ferrer, Reina Maria Cristina, 6. Palma de 
Mallorca. 
Varela, Juana de Vega, 15. La Coruña. 
. Corella, Salmerón, 45. Barcelona. 
Llinás, Moncada, 16. Játiva. 
. Escudero, Plaza de Aragón, 8. Zaragoza. 
- R. Cuevas, Plaza Mavor. Aguilarde 
Campéo (Palencai). $ 
l. I. de la Puente, Cinco de Marzo, 7.Zaragoza. 
. B Elias, Cortes, 564. Barcelona. 
A. G. Banús, Plaza Trilla, 4. Barcelona. 
o0o0o0 
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New Call-signs 
Identified. 


G5BD A. C. Simons, Lynwood, Mablethorpe, Lincs. 
(Change of address.) Transmits on 45 
metres. .- ; 

G 5KL (Ex 2AZS) O. B. Kellett, 11, Allerton Rd., 

5 Southport, Lancs.: Transmits on 45 metres. 

G 6FW (Ex 2AGR) S. Fallows, 68, Warbreck Rd., 

. Orrell Pk., Liverpool. ae 

R10RA (Ex RIKA) Karl Abolin, Zwezdinka 23, 
app. 1, Nijni Novgorod. ` 

‘@6XS John Monckton, Jnr., 15, Berkeley Road, 

. Bishopston, Bristol; transmits on 8, 23 and 


45 metres. | e: 
2 ADA A. r a Adye, 3, Vale Avenue, Tunbridge 
ells. 


P 1AF A. Faria Praca, Marques Pombal 3, Lisbon. 

TP AJ P. Leon Góralski, 1, pulk Strz. Konnych, 
Garwolin, Poland. 

FM 8AFA — Frémont, Aviation, Ajadir, South 

f Morocco. f 

M. Cardeñosa, Caseros 960, Cordoba, Argen- 


tina. . . 

Y2ZX — Perkins, 25, Bodyguard Lines, Raisina, 
Delhi, India. 

NL 1P (ex SM 1P) P. J. Frigerio, St. Martin Island, 
West Indies. 

FM 1TZ J. Bardin, Sergt. Aviation, Rabat, Morocco. 

(This call-sign was formerly used by M. 

Truxler, Taza.) 

A. Gagan, The Wireless Station, Demerara, 


British Guiana. (Transmits on 44 metres 
and will welcome reports.) 


We are indebted to. correspondents for 
the following, of which, however, we have - 
not yet been able to obtain formal con- 
firmation : — l 
NH HVW F. H. Harvey, Vila Radio, New Hebrides 

Islands. 
BAM G. Bambridge, Papeete, Tahiti. 
SH 6BR M, Solomon, 125, Carmichae! St., Georgetown, 
' British Guiana. 
C2AX W.G. Southam, 15, Grove Park, Westmount, 


uel . 

Al ACS b a Jones, “ A ” Corps Signals, Karachi, 
ndia. = 

MIDA C.W. Liversedge, Radio 1DA, Kirkuk, Iraq. 

6 OHK Radio Austria, Ltd., Rengasse 14, Vienna 1. 

I 1UU A. Criscuoli, Via Legni 52, Turin, Italy. 
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ANTI-PHONIC ADAPTER. 


‘To prevent the passing on of micro- 
phonic vibration from the baseboard of 
4 receiver to the valve in cases where a 
suitable sprung valve holder is not em- 
Foged, an antiphonic adapter is now 
It consists of four pin connectors, 
which terminate on an indiarubber pad, 
the latter giving support to four valve 
holder sockets. By inserting the adapter 
M an unsprung valve holder and trans- 
ferring the valve, an antiphonic mounting 
48 obtained. Spring-sided pin connectors 
are employed in the construction of the 
dapter, wnile the top is hollow on the 
underside to serve as a cover for the 
holder to which it is fitted. 


ter fitted with an indiarubber 
interposing between valye and 
_ valveholder to prevent the transference of 


a microphonic vibration. 

p This adapter is a product of Harlie 
me Wilton Road, Dalston, Lon- 
don, 
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D.C, BATTERY ELIMINATOR. 

_ As a substitute for the H.T. battery 
the Regent Radio Supply Co., 45, Fleet 
“reet, London, E.C.4, have produced « 
“9. mains battery eliminator of liberal 
p ænsions. Practically all apparatus of 
uns type follows a common design, differ- 
“aces existing as regards minor practical 
details in the dimensions of the smoothing 
Nokes and condensers. 

af i interesting feature in this instance 
Sthat both the aerial and earth terminals 
p ounected through terminals on the 
“mimator, and a two-position plunger 


A Review of the 
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switch makes provision for the use of the 
eliminator on supplies where either the 
positive or the negative is earth con- 
nected. The various output voltages are 
obtained by means of a potential divider 
connected across the supply after smooth- 
ing, three wander plugs being fitted to 
give three different output potentials. 
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The Regentone battery eliminator for use 
with D.C. supply. 


The eliminator is well finished ex- 
ternally, being enclosed in a polished 
mahogany case with a Mahoganite front 
panel and gilded engraving. 


o0o0o00 


THE BOWYER-LOWE JACK. 


A new form of construction has been 
adopted in the new break-jack produced 
by the Bowyer-Lowe Co., Ltd., Radio 
Works, Letchworth, Herts. Jacks are 
usually assembled on a brass casting or 
a substantial bent piece of metal. In the 


The new Bowyer-Lowe break-jack 


Latest Products of the 


— er 


26, 


Manufacturers. 


Bowyer-Lowe jack, however, a light 
presšing is employed, which, although only 
made from thin sheet metal, is of ample 
strength owing to the provision of the 
stiffening pieces at the sides. 

The contacts are carried on good stout 
springs, the connecting tags being spread 
out to facilitate the making of connec- 
tions. The fixing nut has a smooth, 
rounded face giving a more pleasing. ap- 
pearance on the front of the panel than 
the usual sharp-edged nut. The frame is 
nickel-plated and the bronze springs 
plated with zinc to prevent corrosion and 
to facilitate soldering. Although of light 
construction the jack is thoroughly 


durable. 
oo0oo0o 


BATTERY CABLE PLUG. 


The making of battery connections is 
very much simplified by using a plug con- 
nector. 

In the design adopted by A. F. Bulgin 
and Co., 9-11, Cursitor Street, Chancery 


The Deckorem four-plus connector is 
suitable for connecting the L.T. as well as 
three H.T. leads, one pin connector being 


common to the negative connections. 
The spacing of the connectors is the same 
as that used for the pins of a valve. 


Lane, London, E.C.4, in their Deckorem 
plug the spacing of the connecting 
pins is the same as that of the pins of 
a valve, so that the socket is, of course, 
an ordinary valve holder, A four-pin 
connector of this sort can be used when 
joining the two L.T. battery leads aa 
well as three Jeads from the H.T. battery. 
Thus five wires are passed to the plug 
from the batteries, the two negatives 


being common, so that. the pins ‘become - 


t 


Ea by Google | | 
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H.T. and L.T.—, L.T.+, H.T.+ low 


voltage, and H.T. -+ high voltage..- 


- The connector is well made, and is - 
taken apart by means of a screw joint, 


so that no metal screws are to be seen. 
The pin connectors’ are hollow, cross 
slotted, and -expanded in the middle so 
that they make a smooth and reliable 
contact suitable for passing a heavy cur- 
vent such as may be required for the many. 
valves of a superheterodyne. ` 22 
0000 noo oT 


THE CABINETTE AMPLION. 


To meet the demand of listeners who 
are not prepared to purchase one of the 
rather more costly  “‘ Radiovox ”* 
Amplion loud-speakers, Graham Amplion, 
Ltd., 25, Saville Row, London, W.1, have 
recently produced a less ‘expensive loud- 
speaker -though designed on somewhat 
similar lines. 

A standard Amplion movement is pro- 
vided of the floating diaphragm Amplion 
type, which is accessible through a door 
on the right-hand end of the cabinet. 
The sound is taken by a short tube to a 
cavity behind an ornamental grille. 

The aim in design has been to produce 
a ‘loud-speaker of pleasing appearance 
with the object of superseding the 
unsightly horn type of loud-speaker. 
Good reproduction is obtainable with 


Where the small 
horn-type loud- 

speaker is considered unsightly 
the new Amplion Cabinette 
model can be substituted. 


this instrument, and one need not hesi- 
tate to change an existing small horn 
type for this new model. 

The cabinet is of dark fumed oak and 
of japanned' style and measures 16} x 
$ x6in. deep. 
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POCKET MOVING-COIL VOLTMETER. 


It is becoming more generally realised 
that unless a voltmeter is available for 
verifying the correctness of filament, 
grid, and anode potentials, a receiving set 
cannot be adjusted to give the best per- 
formance either as to range or quality of 
reception. Voltmeters are therefore im 
more general demand, and in consequence 
several useful instruments have become 
available. 

A new and compact form of voltmeter 
has recently been introduced by the 
A.E.G. Machinery and Apparatus Co., 
Ltd., 131, Victoria Street, Westminster, 


relless 
. .. World 
London, S.W.1, with a double scale read- 


ing:to. 6, and 120 - volts. sd. 
moving coil movement, this meter im- 


“poses an exceedingly small load’ on the 


battery under test, and thereforc gives 


a true reading when measuring the 


potential across the terminals of a battery 
of high internal resistance. So high is 
the resistance of the meter, in fact, on 
the 120-volt scale that it is suitable for 
giving reliable indication of the voltage 


The portable two- 
range A.E.G. volt- 
meter, Aithougn of 


compact design, it is 

fitted with a high-grade movement giving 

a full-scale reading with a current of 
1.5 milliamperes. 


output of a battery eliminator and is one 
of the very few instruments available in 


any way suitable for this purpose. If a 
current of only a few milliamperes is 
passed by the testing voltmeter a false 
reading is invariably obtained owing to 
the voltage drop produced in the recti- 
fying potential dividing equipment. 
This meter has a resistance of 80,000 
ohms when reading to 120 volts, so that 
a full scale reading is obtained with a 
eurrent of only 1.5 milliamperes. Simi- 
larly, on the 6-volt scale the resistance 
is 4,0C0 ohms. i | 
‘In spite of the small overall dimensions 
a substantial permanent magnet is fitted 
and the moving coil action is exceedingly 
well constructed, while the pointer is 
probably of aluminium tube about No. 26 
S.W.G. gauge flattened at the end to 
form a fine knife edge. The movement is 
particularly dead beat and the readings 
accurate to within a very small limit 
throughout the-whole scale. 


‘Fitted. with a ` 
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The outer case is of brass and forms a 
screening box and _ measures overall 
23 x.28 x lŝin., all corners and edges being 
rounded, rendering the instrument robust 
and suitable for pocket use. The case, 
too, is entirely dust and damp proof, and 
has a black japanned finish. The three 
terminals are ebonite shrouded: 

It is not. intended that the instrament 
in its present form should be built into 
a receiving set, and the three terminals 
providing the two ranges therefore have 
a common positive in preference to the 
use of a common negative terminal. 


T 9000 


-WET H.T. BATTERIES. 


Considerable keennešs-, is- at present 
being shown in the adoption of wet cells 
for constructing high. tension batteries, 
the principal reason being that the 
battery can be recharged at small’ 
cost. ; Pact oars 

Batteries of this type sgmetimes 
fail owing to the corrosion which 
arises through the “ creeping ”. of 
the electrolyte and .in.order that a 
wet cell battery may give reliable 
service it is essential to. take every 
precaution to prevent corrosion: taking 
place around the joints, terminals, 
and connections between the’ celis. 
Tt is in this respect that the Harte 
H.T. battery, manufactured by the York- 
shire Ignition Co., Ltd., 1 and 3, Broom- 
hall Street, Sheffield, is well constructed, 
for not only are the tops of the glass con- 
tainers liberally treated with beeswax, 
but the entire top of each of the positive 
elements as well as the sack containers 
and the connecting leads are well covered 
with a black’ wax compound through 
which the electrolyte does not percolate 
and to which crystals produced by creep- 
ing do not adhere. 

In order that the action of the 
depolariser may be uniform throughout 
the material contained in the sack sur- 
rounding the carbon rod, a piece of waxed 
card is secured to the outside of the 
sack immediately facing the zinc so as 
to prevent the action taking place across 
the shortest path between the _zinc and 


The Hartel 


60-volt wet high-tension 
battery. 


carbon, The battery presents a somewhat 
rough appearance, but it is, of course, 
unnecessary to increase the cost of the 
production by devoting attention to 
a good finish. The inside of the box 
is treated with damp-resisting paint, 
though the box itself is of rough con- 
struction 
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eethoven Centenary. 


T BY rind Beethoven Centenary concert 
re biog arranged by the B.B.C. for 
ee 26th. An outside hall will be 
ngaged for the purpose, and in view 
Of the success which Herman Scherchen 
met with when he conducted the national 
0 concert for the B.B.C. at the Albert Hall 
ebruary 3rd, it is hoped that he may 


f b available to direct the Beethoven pro- 
ramme 
i i e000 


An Es VE Experimenters’ Paradise. 
The engineers at Keston will probably 
resent the suggestion I am about to make, 
aw, that the Keston receiving station is 
a experimenters’ paradise. They will, 
Sep insist that the job of roping in 
an’ amplifying unconscionably distant and 
abate Signals for the sake of an un- 
> ful public is the very deuce, with 
ements “about it which: are the exact 
Spor o ‘paradisaical. For all this 
bp” the flesh, however, there are 
npensations. 

-0000 


D Europe, 


ins ance, Keston possesses a stan- 
4" Wavemeter; a useful little 
1, hich adds flavour to the enjoy- 
Dering the of exploring the European ether. 
‘been he past two or three weeks Keston 
tha touring ” Spain, with results 
he light oy flattering to that country 
Bureau tnt of its association with the 
' ie Spanish ernational de Radiophonie. 
Bclare; nih authorities have themselves 
4 Bhar Gane of utmost gravity, 
| ile eee representative was a 
from the last meeting 
la Thational C it b hi 
; y able dpat ommittee, but this 
he present ; etemps hardly eee 
lions towa 3 titude of thè Spanish 
rds the Geneva scheme. 
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« Tours” Spain—‘‘ Mañana !’’— 
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NEWS FROM 
ALL QUARTERS. 


By Our Special Correspondent. 


FUTURE FEATURES, 
Sunday, March 6th. 


BIRMINGHAM.— Fifth Concert of the 
Becthoven Centenary Series. 
MANCHESTER.—Special Service from 

Manchester Cathedral. 
Monday, March 7th. 
Lonpon.—Request Programme of 
Fox-trots. 

Carpirr.—‘‘ Four Hats, a Duo- 
logue by John H. Bennett. 
Tuesday, March 8th. 
Lonpon.—Sheffield University Con- 

cert S.B. from Sheffield. 
Betrast.—The Death of Cuchu- 
Jainn, a Tragedy of the Gael. 
Wednesday, March 9th. 
Lonpown.— Military Band Pro- 
gramme. 
Brrmincuam.—‘‘ The Evolution of 
Syncopated Music.” 
Newcastte.—‘‘ Dinner for ‘Two, 
Comedy in one act. 
Griascow.—Two Playlets by A. F. 
Hyslop 
ABERDEEN.—Scottish Concert. 
Thursday, March 10th. 


” 


Lonpon.—‘‘Our Mr. Lohengrin,” 
Burlesque Sketch by Fred 
Bowyer. 


Betrast.—The Round Table Singers. 
Friday, March lith. 
Lonpon.—‘‘My Programme,” by 

Capt. Harry Graham. 
BouRNEMOUTH.—P rogramme of 
music by Bournemouth Resi- 
dents. 
Carpirr.—A Bristol Programme. 
Betrast.—Oratorio, “ Elijah.” 
Saturday, March 12th. 
Lonpon.—‘‘ Irene,” 
in two acts. 


musical comedy 
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Our Blasé Announcers—Pianoforte Transmissions— 
A Guide Sete “« Pirates ”—B.B.C. at Olympia. 


What the Wavemeter Showed. 

The results of Keston’s investigations 
are best shown in tabular form, Six 
stations were calibrated against the stan- 
dard wavemeter, which gave the follow 
ing readings :— 

Actual 
Wavelength. 


Geneva 
Wavelength. 


Madrid, EAJ? -.. 375- 374.5 
Bilbao, EAJ11 ... 294.1 420.25 
Cadiz, EAJ3 . 297.7 362.25 


Cartagena, EAJ16 277.8 297 
Salamanca, HAJ22 400 402.5 
Barcelona, EAJ 344.3 525-331 

There are a good many more stations 
in the Unione Radio Group, but in view 
of the above readings one can hardly 
blame Keston for giving up the search 
as a bad job! 

0000 
Manana ! 

The suggestion has been made that the 
Spanish Unione Radio openly defies the 
Bureau International, but I am inclined 
to think that their extraordinary attitude 
is summed in the country’s watchword 
—Manana ! 

OoO000 
A Keston Coup. 

In successfully relaying the major por- 
tion of President Coolidge’s speech last 
week, Keston deserves every congratula- 
tion. The success of the attempt was the 
more remarkable in view of the fact that 
almost complete failure attended the 
specially arranged test between Keston 
and Schenectady on the previous day. 

The President’s speech was picked up 
from Schenectady on 22 metres at a time 
when practically the whole of the At 
lantic was in daylight. 

0600 
The Blasé Announcer. 

Many listeners must have been struck 

by the calm, matter-of-fact manner ir 
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which the announcer said, at the con- 
clusion of the speech, ‘‘ We have now 
finished the transmission of President 
Coolidge’s speech, and are back again in 
the London studio for the London Radio 
Dance Band.” 

Are our announcers becoming too 
blasé? Shall we hear, not far hence: 
“ You will now listen to the Grand Lama 
of Tibet,” followed by a half-stifled 
yawn? 

oo0oo0o0 


An Elusive Effect. 


I understand from Capt. West that the 
elusive “hall effect” is still absent in 
the new Savoy Hill studio, despite its 
abnormal height. Consequently no 
musical combination: larger than an 
octette is likely to make use of it in the 
near future, and large orchestras will 
continue to use studios which rely on an 

“echo room.” . 

— 0000 


Suspending the Microphone. 


The suspended microphone is coming 
into favour at Savoy Hill; indeed, there 
are indications that the four-legged 


microphone stand, which has held the 


studio floor for four years, may disappear 
entirely. In No. 1 studio, where big 
orchestral works are. performed, the 
microphone is now suspended about 9ft. 
from the floor, and this arrangement is 
said to result in clearer definition. 


: (om omeke) 
Pianoforte Quality. 


The question of whether the quality of 
B.B.C. pianoforte transmissions is con- 
stant under all conditions was raised by 
a correspondent whose letter appeared in 
The Wireless World of February 16th. 
This letter came under the eye of the 
authorities at Savoy Hill, from whom 
I have received tne interesting avowal 
that pianoforte quality is noé constant 
and that in this respect the receiver is 
not to blame. go 

Following upon recent investigations, it 
is explained, certain of the Savoy Hill 
studios have been found to be unsuitable 
for pianoforte transmissions. ‘The obvi- 
ous course will be to remove the pianos 
from those studios. 
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From the Shaftesbury. 


An excerpt from ‘“‘My Son John” 
will be relayed by the B.B.C. from the 
Shaftesbury Theatre, London, on March 
16th. The artists taking part are Billy 
Merson, Reginald Sharland, Henry 
Latimer, Betty Chester, and Annie Croft. 

ao000 i 


The Actor at the Microphone. 


I wonder whether the next few weeks 
will see the inception of a new.era in 


broadcast dramatic art? Just a hint that 


such may be the case is contained in the 
news that the Royal Academy of Drama- 
tic Art is about to conclude its first half- 
yearly term, during which an interesting 
experiment has been tried.. 

Readers may remember that in August 
last a Committee which included “Mr. 
Kenneth Barnes, of the R.A.D.A., and 
Mr. R. E. Jeffrey. of the B.B.C., offered 


‘may hear its ‘‘ note’’? 
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prizes in connection with special classes 
in broadcast acting. The tuition afforded 
to dramatic students has given them 
every opportunity of making the most of 


the studio atmosphere, a ‘“‘ studio” with 


a microphone havihg been installed at 
the Academy. The lessens aim princi- 
pally at improving enunciation, but the 
students also learn how to obtain effects 
by methods which are not available on 


the ordinary stage. 


oo0oo0oo0 
Reproducing Broadcast Conditions. 


The results are judged, not in the 
studio, but on a loud-speaker in another 
part of the building, consequently the 
students learn to appreciate from the 
very beginning the peculiar conditions in 
which the broadcast listener is placed. 

I hear that the first term’s work has 
aroused great enthusiasm; let us hope 
that this will be reflected in an influx of 
new and original broadcast talent. 


One of the latest 
whippet tanks equipped with a wireless 


TANK WIRELESS. 


transmitter and receiver. The use of 

wireless promises to revolutionise tank 

tactics in warfare, particularly in securing 
co-ordination between sections. 


“Blue Vinny.” 


How many listeners outside the con- 
fines of Dorset experience a responsive 
thrill at the mere mention of Blue 
Vinny? Miss A. Bolch is to talk to 
farmers on the subject from the Bourne- 


. mouth station on March 15th, and in case 


any reader may be uncertain as to what 
Blue Vinny is I would mention that Miss 
Bolch describes it as a beautiful, crumbly 
cheese made in Dorset. 

-Perhaps Miss Bolch will place a. speci- 
men before the microphone so that we 


Some cheeses give a raw A.C. note, 

but toasting might rectify this. 
o -0000 
The Poor Pirate. 

The ladies and gentlemen who obtain 
broadcast entertainment without securing 
licences are having rather a bad time, 
if we may judge from the newspaper 


-doubt relish this omission. 


s - 
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reports of recent prosecutions. The 
pirates’ great trouble at the moment 
seems to be a distressing shortage of 
excuses. Time'was when a courageous 
pirate could clear himself by exclaiming 
between sobs: ‘‘ Believe me, Your 
Honour, I never, never knew that a 
licence was required ! ”’ — 

Nowadays magistrates are ` growing 
stern, and the old excuses simply won't 
do: l oo0oo0o0 
The Pirate’s Guide. 

Rather than desert the poor pirate in 
his hour of need I propose setting forth, 
in homely and understandable language, 
a few new excuses. They should, of 
course, be used sparingly and only at 
times when the pirate is unwilling to 
shoot himself and no- other avenue of 
escape seems handy. 

(a) I’m stone deaf. 

(b) I was waiting for the collector to 
call. 

(c) I thought that the Wireless Tele- 
graphy Act was repealed by Mr. Glad- 
stone in 1893. 

(d) I didn’t know a 
needed.* 

(e) I’m only an ordinary human being; 
wireless expert (strike out as required). 

(A I’m only 14, 25, 37, 43, 59, 72 
(strike out age not required). © 

(g) It’s a blinkin’ shime. 

* Inserted by error; this excuse 
secures double fine. | oo I 
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B.B.C. at Olympia. 
This year’s exhibit of the B.B.C. at 


licence was 


“the Ideal Home Exhibition now being 


held at Olympia is devoted mainly to 
the question of broadcast: reception, 8 
matter of greater interest to the average 
listener than the transmission service, to 
which more space has been given m 
previous years. The exhibits show by 
means of three different types of re- 


‘ceivers what. the B.B.C. considers the 


quality of loud-speaker reception should 
be within the ordinary range of B.B.C. 
stations. By listening to these sets, 
which have been built by the B.B.C., 
listeners will be able to form com- 
parisons. Models, complete in every 
detail, of Daventry station and of 3 


- studio and the control room at Savoy 


Hill will be on view. 
©0000 
How Programmes Are Built Up. 
Another exhibit of particular interest 
now that broadcast programmes provide 
so much controversy is a printed descrip: 
tion with specimen* programmes showing 
the stages through which programmes 
pass from the time of the Programme 
Board “meeting up to the actual broad- 
cast. There is also a display of valves, 
from the largest to the smallest, as use 


_ by the B.B.C. both for transmission an 


reception. Visitors will also find an 
exhibit of microphones showing those 
used in the early days and those in use 
to-day. |. | 
This: year the B.B.C. is dispensing with 
the full-sized studio installed at previous 
exhibitions. Broadcast artists will n0 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specificalions obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Js each. 


High-frequency Amplifier. provided for rectification purposes. The  ceivers by including chokes in series. The 

(No. 261,088.) anode circuit contains a reaction coil L,, diagram shows a method of carrying 

eet. > which is coupled in fixed relationship to the invention into effect, where the 
tppication Date: August 12th, 1925. the inductance L,. The aerial is not con- output transformer from the receiver com- 
» A high-frequency amplifier is described nected directly to the end of the grid - prises a primary winding P and a second- 
in the above British patent by Radio coil, but is joined through a resistance R. ary winding S. The telephones or loud- 


"Patents Corporation and W. Dubilier, Readers will be aware, of course, that speakers are connected across the second- 
pone arrangement being shown in the the aerial system, which consists of an ary of the transformer in the normal 
‘accompanying illustration. Incoming manner at XY, but in series, of course, 
"signal voltages are applied between the with two chokes L, and L,, which offer 
mid G and the filament F of a valve considerable impedance. to currents- of 
Va the anode circuit of which contains frequencies of the order of those of the 
an inductance L,, comprising the primary ripple. 

winding of a high-frequency transformer, 
the usual anode battery being omitted 
tor the sake of clearness. The secondary 
“winding comprises an inductance L,, 
having a very much larger number of 
‘tums than the primary winding L,, and 
i§ connected between the grid G, and 
‘the common filament lead F, or a grid 
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Condenser Microphone. 
(No. 263,300.) 

Application date: December 21st, 1925. 

An interesting form of condenser micro- 
phone is described by P. G. A. H. Voight 
in the above British patent, The micro- 
phone consists of two electrodes, one in 
the form of a rigid plate and the other 


Series aerial resistance for stabilising an area of thin metal foil. In the accom- 
reaction. (263,560.) panying illustration the rigid electrode 


consists of a metal plate P, which is 
damped with felt or similar material F, 
the plate being secured to another in- 
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inductance, capacity, and resistance con- 
nected, of course, to the tuned circuit L, 
C,, will materially affect it, but the in- 
clusion of the resistance greatly reduces 
the effect upon the tuned circuit. By 
” ea suitably adjusting the remainder of the 
System of H.F. coupling. (No. 261,088.) resistance it is possible to obtain a value 
ox? : of reaction coupling such that the receiver 


- bias battery if desired. Coupled to L, Will not oscillate over the whole range of 
and L, is another inductance L,, tuned the tuning condenser. The inclusion of 
bya condenser C,, the dered circuit. the resistance, however, will tend to 
D C, being tuned to the same frequency reduce the signal strength. 

as the incoming signals. The specifica- 


$ 


. 
» 
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Condenser microphone. (No. 263,300.) 


stated in the specification that the natural 
frequency of the system is about 16,000 
cycles. The foil shown in the accom- 
panying diagram is attached to a ring 
R, which, in turn, is fixed to the in- 
the 11 sulating plate I. In order to protect the 
Series with the aerial lead and suitably microphone from stray capacity effects 
arrange the circuit so that the reaction a metal screen H is used, and is arranged 
5 fairly constant over the whole con- Chokes included in telephone leads to as shown, It is mentioned that it is 
“Menser range. In the illustration the re- eliminate A.C. hum. (No. 262,979.) important for the air to be dry, and 
fiver comprises an ordinary tuned input means may be provided for removing the 
Gremt, consisting of an inductance L, is still audible in the telephones. moisture from the air between the back 
‘ined by a variable condenser C,, con- W. E. H. Humphreys describes in the electrode and the foil. The specificatior 


Haan . 


“Application date: October 6th. 1925. 

© A receiver employing constant reaction 
Wntrol is described in the above British 
Patent by M. A. Robinson. The idea of 
tbe invention is to include a resistance in 


a 


= 3 valve, the usual grid condenser being eliminating hum from the telephone re- - tive forms of construction 


” 
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Mon states that this arrangement gives ee sulating plate I by means of screws S. 
amplification which is sometimes 50 per Eliminating Hum. The other electrode comprises a sheet of 
cent. greater than that obtained with the (No. 262,979.) aluminium foil A about 1-2,000th inch 
More normal form of high-frequency ye: : natok thick, and is separated from the back- 
transformer, Application date: October 6th, 1925, electrode P by an air cushion, i.e., a 
kacs" o 5000 Although most of the hum or ripple in layer of air G about ẹṣin. thick. Some 
a rectified A.C, current should be SBi: very thin silk L is interposed between 
Constant Reaction. ated before it is applied to a receiver, it the foil and the back plate to prevent 

(No. 263,560.) frequently happens that a certain amount the two becoming short-circuited. It is 


Mected between the grid and filament of above British patent a method of is very detailed, and gives several alterna- 
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274 
Non-radiating Receiver. 
; (No. 252,691.) 
Con. date (U.S.A.): May 26th, 1925. 


A rather unusual form of receiver is 
described in the above British patent by 
the Hazeltine Corporation and W. A. 
MacDonald. The main feature of the 
invention, which is illustrated by the 
diagram below, lies in the use of 
a valve connected directly to the aerial 
without any tuned input circuit. It will 
be seen that the aerial A is connected 


to the grid G of the valve V,, which is — 


the supply valve referred to. The anode 
circuit of this valve contains the primary 
winding of a transformer L, L, the 
secondary of which is tuned by a conden- 
ser C,. This secondary circuit is con- 
nected to the grid of the first ordinary 


- 
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high-frequency voltages occurring at the 
aerial terminal. It is claimed that even- 
if the circuit oscillates the radiation will 
be small, since the oscillations have to 
pass to the aerial through the inter- 
electrode capacity of the valve V,, and, 
since the aerial circuit is untuned, the 
radiation will be practically nil. 


o000 


A Stable High-frequeney Amplifier. 

(No. 241,185.) 

Convention date (U.S.A.): October 12th, 
1924. ' : 


R. E. Manufacturing Co. and B. 


Phelps describe in the above British 


patent a form of stable high-frequency 
amplifier which is stabilised by coupling 
back a certain proportion of the poten- 


Non-radiating five-valve receiver. 


amplifying ai V, on the left of the 
illustration. The valve V, acts as an 
ordinary neutralised high-frequency am- 
plifier, while the valve V, acts as a de- 
tector, this portion of the circuit, of 


course, being quite straightforward. The 


output of the detector valve contains the 
‘primary winding of a low-frequency 


transformer LF,, the secondary of which- 


is connected to earth and also the grid 
of the valve V,, which thus acts as a 
low-frequency amplifier, the output. of 
this valve being coupled by another low- 
frequency transformer LF, to the grid- 
filament circuit of the last valve Vi 
which operates the loud-speaker. With 
the arrangement shown the high-fre- 
quency potentials derived from the aerial 
would normally be by-passed to earth 
through the condenser across 
secondary winding of tbe first low- 
frequency transformer. However, a re- 
sistance is connected in series with 
this grid circuit. While this will not 
have any appreciable effect upon the mag- 


nitude of the low-frequency potentials. 


applied to the grid of'the valve V, it 
will offer a very high impedance to any 


the. 


(No. 252,691.) 


tials produced in the anode circuit into 


the grid circuit by means of a resistance. 
The inductance L, is coupled to a closed 
grid circuit comprising an inductance L, 
tuned by a variable condenser C,. The 
anode circuit contains the primary wind- 
ing of a high-frequency transformer L,, 

L, the secondary being tuned by a con- 
denser C.. The amplified potentials pro- 
duced across this circuit are shown to be 


rectified by a crystal detector D in series 


with the usual telephones T. Instead of 
connecting the negative pole of the high- 
tension battery and the lower end of the 
grid circuit directly to the filament, con- 
nection is made through a resistance R. 
Since this resistance is included in the 
anode circuit a portion of the potentials 
occurring in the anode circuit will be pro- 
duced across it. But as this resistance is 


. in-the grid circuit of the valve the same 


potential will be applied to the grid of 
the valve. But it must be remembered 
that the voltages occurring in the anode 
circuit are of opposite phase to those in 
the grid circuit, which causes the pro- 
duction of the ‘potentials in the anode 


circuit. Hence the function of the resist- 
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ance will be materially to lower the over-. 


all amplification of the valve. Thus, 


` supposing there is sufficient stray inter- 
or stray- magnetic 


electrode coupling, 


: Stabilising with a resistance common to 
the grid and anode circuits. (No. 241 185.) 


coupling to cause the valve normally to 
generate continuous oscillations, by suit- 
ably adjusting the value of this resistance. 
it is possible to introduce voltages into 


the grid circuit, which will counteract 


those tending to maintain the generation 
of oscillations. - : 


oo00 


Smoothing Direct-current Supply. i 
(No. 241,944.) 
Con. Date (U.S.A.): October 24th, 1924. 


The Dubilier Condenser Co.- (1925), 
Ltd., and H. W. Houck claim in the 
above patent a smoothing circuit suitable 
for use with direct-current supply mains. 
The smoothing circuit is shown in the 
accompanying illustration, where the 
direct current mains are introduced at 
A and B, which are positive and negative 
respectively. Across the mains are two 
condensers C, and C, connected in series, 


‘the centre point being earthed at E. The 


current is next passed through two chokes 
L, and L, arranged on a common core 
K.. The two chokes are shunted by a 

thitd condenser C,. Another choke L, 


Smoothing circuit for D.C. mains, 
(No. 241,944. ) 


Is shea included in the negative lead, and 
another condenser C, is placed on the 
other side. The earth connection to the - 
set is taken through a safety condenser 
Cs The highest voltage smoothing 
supply is taken across X and Y, ne 

representing respectively the positive and 
negative terminals. A lower voltage for 
working, perhaps, a detector valve of a 
receiving system is derived thripugh a 
series resistance R,, which, of course, is 
shunted by a by-pass condenser C,. 
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THE “EVERYMAN FOUR.” 

Sir,—For some considerable time I have been experimenting 
ith the above remarkable four-yalve set, and can certainly say 
others I have tried, especially as regards volume and selectivity. 
Tshould be glad if you will kindly insert the following notes 
“in your paper, so as to enable other enthusiasts to get the very 
best results from this circuit. 

_ Practically every make of valve, of -any note, has been used 
_ and compared as regards selectivity, volume, and purity, also 
Many combinations. - 

__ In the first instance I obtained very good results with Marconi 
D.E.5b in valve No. 1, Cosmos 8.P.18 Green Spot valve No. 2, 
E.5b in valve No. 3, and D.E.5 in valve No. 4. Subsequently 
lave experimented with other makes of valves, and ‘during 
jonth I have used the following valves with splendid results ; 
fact, far beyond my expectations, viz. :—Valve No. 1, Mullard 
PN 5X; valve No, 2, P.M.5X; valve No. 3, Mullard P.M.6; 
and yalve No. 4, Mullard P.M.256. The H.T. should be 120 
volts H.T. 1 and 3, and 60 to 90 volts H.T. 2. G.B.2 is 14 to 
4} volts, and G.B.3 is-15 to 24 volts. Resistor R, is 1 ohm, and 
R, 7ohms. To short-circuit R, is not so good as having a small 
esistance. Rheostat R, should be 6 ohms, and R., 35 ohms; 
this will save a considerable amount of L.T, current and give a 


9 
. 
T 


>e 


"greater amount of control. 
The tuning of L 
ee of 


vermin 


0.0003 mfd. in series with the Daventry 


lhe set when used with these valves is quite silent and no 
hummit ng or microphonie noises can be heard, no matter how 
the cabinet is shaken. | 

= T have given this information to many friends, who are 
delighted with the results they have obtained. Over forty 
tions can easily be had at full loud-speaker strength after 
0 p.m. an 7. , ‘ 

-Ihave ae with the Mullard Company whatever, and 
am only giving this information for the benefit of others. 
Bournville. S. LAMBERT. 
- February 11th, 1927. 


WET BATTERIES FOR H.T. SUPPLY. 

=) ,—Having read of the experiences of various users of 
léclanche type H.T. batteries, I am prompted to give the results 
$ my own tests with this type of battery. R 
It is not generally understood that the wet battery is similar 
0 the dry type, the difference being that the latter is sealed 
, with precautions taken against the electrolyte becoming dry. 
he wet battery, therefore, in many respects is identical with 
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output of the wet battery can be greater (using the same 

depolariser or sack) than the diy battery, but this advantage 

bends on two things. First, the depolariser or sack element 

ust be made from the right proportions and best quality man- 

nese dioxide and graphite, ete., and it should be compressed 

0 KA his is important, the electrolyte should be 
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(200 coil) is much sharpened by placing a | 


The Editor does not hold himself responsible for the opinions of his correspondents. 
or spondence should be addressed to the Editor, "The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


made from the right chemicals, and there must be sufficient of 
it. With the above two requirements satisfactorily met, the 
wet battery will give 50 to 50 per cent. more output than a 
dry battery of the best quality using the identical size de- 
polariser. The reason for the increased output of the wet battery 
is due to the ample quantity of electrolyte provided in the usual 
size container for this class of cell. 

Wet batteries have the further advantage that used up parts 


can he replaced instead of having to throw the whole battery = 


away. Wet batteries are therefore cheaper in the long run, and 
if properly constructed give reception with a perfectly silent 
background. 

Now to explain the causes of the short life that some of your 
correspondents complain of. This, I think, is chiefly due to 
using the wrong electrolyte. The best electrolyte is a solution 
of ammonium chloride (sal-ammoniac), 6 oz., and zinc chloride, 
4 oZz., to 20 oz. of boiled water. The electrolyte when dissolved 
should be strained through fine muslin or linen, and, of course, 
be used cold. The usual size of container, 24in. high by ł4in. 
square, using the flash-lamp size of sack element, will require 
just under one ounce of electrolyte, which is ample for the whole 
life of the sack element. Using the larger size sack element 
(about Zin. in diameter) in the same size container, the electro- 
lyte should be renewed when the voltage of the cells drops 
to 1.1 volts. 

It is advisable to use rubber bands to prevent any possibility 
of a short-circuit between the zinc and the sack clement. 
Elements taken from dry batteries are usually half used up 
and in some cases quite useless. If the voltage drops as low 
as 0.7 per cell the sacks should be thrown away. | 

Evaporation is best reduced by having a layer of liquid paraffin 
ov thin machine oil on the top of electrolyte, and any evapora- 
tion that does take place should be made good by adding boiled 
water cold. The jars should be well waxed to stop creeping, 
and the connections and the brass cap on sack element shellac 
varnished and smeared with vaseline as a double precaution to 
prevent. corrosion. 

It must not be assumed that the Leclanche type battery will 
Jast for ever, nor will they give a greater current than a similar 
size dry battery, although the total output can be considerably 
greater. It is probable that a number of your correspondents 
are taking an excessive current from cells which will naturally 
give satisfactory results. 

I am at present using a battery of 70 cells with the small sack 
element on a four-valve (neutrodyne) set taking 44 milliamps., 
and after four months’ service it is giving excellent. results, the 
voltage being now 85. RESEARCH. 

London, S.E.5. 

February 22nd, 1927. 
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RECEPTION OF MOSCOW (RDW). i 


Sir, —It is an extraordinary fact that Moseow (Central) RDW  — | 
' time of the day it is — 
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You can receive this station very well on Sundays any time 
after 10.30 a.m., G.M.T., and I should imagine, in view of 
amount of anode current by an anode bend rectifier being 
greater here than some German stations, it would be easily 
receivable on a straight 1 H.F. and detector set. I have not, 
howéver, tried, as I use a larger amplification set with a frame 
aerial (loaded and therefore inefficient) loosely coupled to a 
tuned aerial. 


The power this Moscow station uses must be very great indeed, 


Identification is certain from the station call of ‘‘ Moskwa Pere- 
dacha’’ and wavelength. Needless to say, that it is this day- 
light reception which astonishes me.. Using low-frequency ampli- 
fication one can blow the house out on a loud-speaker with it. 
Market Harborough. CECIL R. BATES. 


February 17th, 1927. 
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B.B.C. TRANSMISSION OF PIANOFORTE MUSIC. 


Sir, —I can thoroughly endorse the remarks of Mr. E. C. 
Richardson in reference to the quality of pianoforte tone in 
the B.B.C. transmissions. Judging by the results, the technique 
ot such transmissions receives the minimum attention by the 
B.B.C. engineers, or on the other hand, the problems in con- 
nection with it are unusually diffieult. 

It should be stated at once that there is a corresponding 
difficulty in realistic loud-speaker reproduction of this type of 
music, and I am aware that ihe performance of most receivers 
leaves much to be desired. Even a poor receiver does moderate 
justice to stringed instruments of the violin type, but with a 
poor receiver piano tone is a parody of the real thing. » 

Having a preference for pianoforte music I have taken all 
ordinary steps on my’ side to ensure that my receiver does 
justice to the transmission. The receiver has two resistance 
coupled L.F. stages (with alternative transformer coupling— 
27:1 ratio for the second stage). Accumulators are used for 
supplying filament and anode current, and valves are operated 


at their optimum potentials for filament, grid, and anode. The- 
speaker is a coil driven cone, and is connected to the anode . 


cirenit of the last valve through a filter circnit. The last valve 
is of 4,000 ohms impedance, and two can be connected in 
parallel when necessary for full volume. An improvement 
would possibly be effected by using anode bend rectification 
instead of the cumulative grid method adopted in the receiver, 
but distance from the transmitter (Daventry) precludes this. 
Such a receiving equipment should and does give good repro- 
duction with bass-drums and organ pedal notes which can be 
felt. l E j 

Possibly I am situated too far away from Daventry to obtain 
consistently good reception. But it is curious that quality 
should vary so much in one evening or even ın the same half- 
hour. And, curiously enough, it is often a piano solo, for 
which one would think there`would be a specially adapted 
studio, that comes through worst. One can often hear, say, a 
Chopin “ Etude’ come through with dull woolly tone, to be 
followed immediately by a variety programme in. which the 
piano tone is brilhant and full, ` ' 

The usual form the distortion takes is a lack of brilliancy 
in the middle and lower registers of the piano with a disagree- 
able blurring effect from about middle C to two octaves below ; 
further down in the bass tone is rather beiter. The B.B.C. 
can transmit the piano well if they will, for I have listened 
with real enjoyment to some of the pianoforte transmissions, but 
vood quality transmissions are the exception. 

Teignmouth, G. F. ROSSITER. 

February 18th, 1927. 


Sir,—I read with interest the letter from Mr. E. C. Richard- 
son on the quality of the piano transmissions now being put out 
hy the B.B.C., as I have recently been in communication with 
them on the subject. 

My complaint is that for some months past there has been 
a deterioration in quality compared with that previously sent 
out, the principal fault being blasting on bass notes. The 
effect is similar to that produced by silent-point oscillation in 
a neighbouring aerial. | 

The replies I have received from the B.B.C. are most un- 
satisfactory, for, whilé admitting that complaints from other 
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listeners are being received, they persist in the suggestion. that - 
the fault is at my end. Naturally, I took great care to asces- 
tain that this was not the case before writing them. a 
Cambridge, -© W. K. ISLIP. 
February 17th, 1927. Š a 


HOW TO TUNE-IN AMERICA! 


Sir,—Recently I received a letter in which the writer gave 
an account of the methods he employs and the precautions he 
finds it necessary to take when receiving American broad- 
casting on very low wavelengths under considerable difficulties 
caused mainly by the fact that the receiving set used was never 
intended for reception below 200 metres at the lowest, and 


_further aggravated by other circumstances such as locality, 


and the impossibility of erecting a decent aerial and making 
any sort of a direct ‘‘earth’’ connection at all. . 
As many of your readers may have to contend with similar 
difficulties perhaps the following extract from the letter referred 
io may prove helpful :— ar SE 
“ Tuning is accomplished thus: Fix S- on couch with 
phones on and book to read. Rest of household must be*in 
bed. Kittens locked in kitchen. No flies in room. Police- 
man asleep on beat outside. Find a howl. Let it howl. 
Then move away from set until silent point reached. Regard- 
less of howls or vanishing of signals, back-off reaction until, 
when leaning back, the station is ‘in.’ The great trick is 
. so to arrange that when station is tuned-in one has just 
arrived at a reclining position (or as one ` might say, a` 
recumbent posture) in chair. Final’ deft ‘touches may be 
given to the tuning by wrinkling the nose or elevating the 
eyebrows.”’ i 
London, 8.W.5, J. H. S. FILDES. 
February 14th, 1927. 
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RETAIL SALE SERVICE. 


Sir,+I should like to bring to your notice the extremely 
poor service offered by the retailers in wireless accessories and 
equipment, Living as I do in London, and being: desirous of 
purchasing the ordinary accessories from time to time, I find- 
it extremely difficult to find any shop where I can be sure of 
having my wants supplied without a latent period varyizg 
from days to weeks of a salesman whose intelligence is 
measureable. ‘I believe that it would be quite impossible to 
find a shop in England where one would be supplied from stock ~ 
with an S.P. 55B valve, a Hellison grid battery, a Dubilier 
grid leak chp, and a Pye 32H choke, to take but an example. 
As a potential buyer of a ‘‘Kone’’ loud-speaker I have been . 
through the horror of hearing it attached to a one-valve set 
anchored to a 46-volt H.T. battery. 

I have been informed in the showrooms of a great retailing 
company that the inductance of the primary of a certain trans- 
former was ten ohms, and that another customer had used a 
D.E.5b in the last stage of a power amplifier with great success 
(sic). 

I am informed that there is little money in the wireless 
retailing business, which I cannot believe to be true. : There 
must be many desirous of buying if they knew but where. 
London and the provinces need first-class, well-stocked wireless 
shops, attended by salesmen of intelligence and some know- 
ledge, and not associated with cameras, bicycles, gramophcnes 
or vegetables. I, for one, would support them. 

London, S.W.3. y : E. J. H. ROTH. ~ 

February 17th, 1927. 


AMATEUR INTERNATIONAL PREFIXES. 


Sir, —To me the suggested scheme for International Prefixes 
appears one of the most ‘‘muddleheaded ” ideas going, from 
whatever point of view it is looked at. - In the first place, as 
Mr. Hinderlich points out, they have been chosen without 
“rhyme or reason,” and in the second place, as is shown by. 
Mr. Fergus, who has been consulted about it? Thirdly, the 
latter E, which, it has been proposed, will be allotted to all 
Europe, in the Morse code would never be recognised, if eve: 
R3, amid the usual QRN and QSS of a DX signal; everyone 
knows that the Post Office never allots. the call 2EE or 5EI 
owing, presumably, to the obvious difficulty in reading it among 
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interferences. For instance, if someone listens to EO 2XX 
(which would be the Irish Free State) and hears only, the 
0 2XX how is he to know where the signal is coming from? 
present- system Rhodesia is the answer. 
sent badly from Melanesia might be quite easily mistaken by 
a misguided Austrian for one of his own countrymen (— ——.). 

I foresee innumerable mistakes occurring, for how easy will 
it be to introduce these new prefixes! It will be like relearning 


-In the 


the Morse code again ! 


Mr. Hinderlich is most decidedly right over the political 
point of view, and for myself I see no difference between trying 
to compel all the governments of every place in the world to 
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Zaria, Nigeria. 
October-December, 1996. 


- USA: —~U 1AIR, 1AJ, 1AG, 1AGN, 
IAXX, 1BF, 1CH, 1CKP, -1CMX, 
1M, . 1LU, 1XU, 1AXA, 2AKZ, 
2APA, 2APV, 2ATU, 2BO, 2BX, 
2KW, 2XG, 2RA, 2TY, 3ATN, ZGP,, 
SLD, 3ZM, 4FT, 4IT, 8AB, "BADG, 
8AMD, SBF, 8BPL, 8BZ, 8BTH, 
8BYT, 8FA, -8FO 8BZQ, 8PD, PL, 
ST TL, 9EBJ, 2XÅD. Great Britain :— 
G OXY, BAD, GBJ, 2D0, 5UW. 
France :—F 8CA. 8CX, BIJ, 8QRT. 
Argentine :—R DB2, ‘BAI, AAT. Uru- 
. guay :—X 1BU. “Germany :—AGB, POF. 
Brazil :—BZ 2AG, 1AX. Dutch East 
Indies :-—AND, AN E, ANF, PKH. 


South Africa : :—O A4Z, ADSZ, ISR. 
Egypt: — SUG. Chile: — CH 2AB, 
2AS. Australia :—A 5HG. Canada: Anes 


C2GZ. Switzerland :—H 6Y. Miscel- 
laneous:—ABI, LPI, UNB, VNB, 
KEL, SPI, “PUA, PWX,- ? CHILE, 
MCHT, IŠL, SPR, HIK, K44, 
FC6, YAE4. G. C. Wilmot 

0n°30-50 metres {0-v-1).- (KMI). 
Friern Barnet, London, N.11. 

Jan. ist to 18th, 1927. 

U.S.A. :—U 1 AMD, BHS, RD, BEZ, 


AVL, CJC, BES, BNW, "ASA, KL, 
CH, UZ, 2CTN, YM, AGM, AK, 
DH, MM, AAS, AYJ, CVJ, BUM, 
GPK, MK, AGP, CJB, FO, AGN, 
BQH, FO, CUQ, AOC, 3 CAH, CKL, 
AY, ER, AFQ, GP, ARV, 4 CV, LG, 
RM, 8 DRJ, BTH, ADK, RH, QDR. 
Brazil : :—BZ 1AD. Czecho- Slovakia : :— 
CS 2YD. Canada :—C 1CX, 1AK. 
Costa Rica :—CR 10. Portugal :—P TAF, 
1A0. Spain :—EAR 44, 38, 42, 30. 
French Algeria :—FA sVX, -8RIT, 
830. Austria:—O PY. Poland _— 
- TPAV. Italy:—I 1MT, 1PN, 
1D0,-1CN, 1BD. Finland :-—S 5NB. 
Denmark :—D 7YO, 7NI. Lithuania :— 
TL 2XA. Yugo- Slavia :—YS  7KK. 
Africa :—0 ASX. Miscellaneous :— 
W AA, S KTR, EERV 
J. Clarricoats 
(G 6CL). 


Bagor, Co. Down. 
Dec, 15th, 1926, to Jan. 29th, 1927. 


Gt. Britain and Ireland :—Q 5GQ, ` 


SBY, 5UP, 2VQ,-5AD, 5TD, 2BI, 


MW, 6DA, SVL, 
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85, H4, 


1DM, 


2RG, 6VP, 6BD, 
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commercial ones! 


Again, OE 
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Extracts from Readers 
Logs. 


6BQ, 2UN, 2XY, 


6PA, SHT, 


5MS, SUW, 


Q 
2AK, 
.2AĞG, 2PZ, 2TH, i 
GI 5MO, 5WD, 5NJ, 6YW, 6MU, 
6WG, 5ZY, 211, 2BX, GW 18B, 11B, 
11Z, 14C, G@C6KO., SNW, 6NX. 
France :—F 8FFR, 8FY, 8VAA, 8TIS, 


8UT, 8DGU, SHLL, "8N OX, 8DGS, 
sVVIL, 8CL, 8UEL, 8IH, 8AKL, 
8ZET, 8GOB, 8WEL, SHU, 80LU;, 


8DX, 8ER, 8EAR, 80L, SPJ, 8SST, 
FA 8VX. "Germany : —K ‘AYA, 4Y AE, 
4YF, 4XU, 4G0,. 4MCA, 
AGC, ABC. Sweden :--SMWF, SMVJ, 
SMVR, SMSV, SMTO, SMUR, 
SMON SMUA. 


ARG. Denmark :—D 7FP, 
IMT, TF J, TVK, 
-—U 1CKI, OX AF, 1DH, 1JK, 

9PY, IAW, 1ADM, 2OR, 
1AWE, 1GA, 2MK, 1BEZ, 
WIZ, KDKA. Others :—-J 59, NI OWG, 
P1A0, 100, NI OWR, SPM, SPR, 
H 2AT, TPAI, I 1BD, LIAS, 
RINN, PCMM, PCRR, PCPP, B P7, 
EARM. . Jameson 
(GI 6J A). 


London, N.16. ~ 

England and Wales. —G 2AU, 2AQ, 
2AV, 2BM, 2BO, 2BZ, 2 DA. 2 DU, 
apy, 2G0, 2FQ, 2J, 2KT, 2LJ, 2LU, 
2LZ, OMI, ONE, ONT, ONM, 20D, 
20M, 20N, "200, 20T, 20U, 20Y, 202, 
2PU 2PX, "2PZ, "2QN, 2RD, ORK, 2SH, 
28Q, 2UD, 2VJ, 2VS, 2VR, 2X0, oxP. 
2XR, OXY, 2YY, 2YŻ, 2ZB, 22K, 5AD, 


. France :—F 80F, 8EZ, 
'8LA, 8LC, BALG, SIE, BJD, SHT, 


London, N.10. ° 


4ENX, - 


Belgium :—B 4AA,’ 
H5, 4VT,: 4ZZ, 3CV, S4, 


7JO. 
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change the amateur prefixes and asking them to change the 
Until now I always held a 
the I.A.R.U., but I regret to say that I consider that they have 
overstepped the mark this time. 

I sincerely trust that all effort will be ünde to do away with 
the absurd idea; perhaps it will answer in the 
amateurs are no longer ‘‘amateurs’’ but private telegraph 
establishments, with a power that would make. the foundations 
of the G.P.O. tremble. 


high opinion of 


U.S.A., where 


America may be a go-ahead country, 


but nobody tolerates direct’ interference. 
Pau, France. 
January 31st, 1927. 


A. E. LIVESEY (G 2BZT). 


5AQ, 5BG, SBY, 5BD, 5CF, 5CT, 5DC, 
SDT, 5DY, 5FQ, 5GO, BG, 51S, 5IY, 
5J N? SLI, ’5MS. BLU, 5PU, 5QP, "BPW, 
5PZ, 5QK, 5QV, 5RW, 5RD, 581, 5SL, 
STR, 5TZ, 5UL, 5US, 5VG, SVR, 5ZA, 
5VY, 5YM, 5XW, 5ZY, 52G, 6AO, 6AT, 
6BO, 6BT, 6CL, 6HY, 6KA, -6KC, 6LB, 
6LL, 6LY, 60H, 600, 60U, 60Z, 6PD, 
6PU, 6QH, 6Q0, 6QY, 6TA, 6UZ, 6UT, 
60T, 6WF, 6XF, 6YG, 6ZA, 6ZY, 6QL. 
OPA. 2HQ, 5JM. ‘Scotland :-—GC 
6VO, 6GY, 6GU, 5JK. Northern Ire- 


land :—GI 2AFD, 2PLR, 6MU, 6NJ. 


Irish Frec State :— QW 11B, 13Ġ, 17B. 
8BJ, 8XJT, 


8J VX. 
5AM, 


Italy :—I ’1BD, 1RR, INO, 
1AZ, 3TR. Various 7 4AS. 


U OX AV, U 1EU, U WF, E 


IAA, FO 8GG,. P6PE, BN SKI, 
Z TAO, MIXAY, U 2XG, K V8, 
Saat SMUI, A OLR, A 3KB, A 6SR, 
R QAS, RUAT,. CHIER, BZ 5AB, K 
AYY, K 4ABF, DF 7J0, K 422, KY 
1vP, O JAI, R BHO. 
(0-v-2 Reinartz.) On 15 to 180 metres. 
F. C. Mason (Q 2BXM). 


2BK, 


Australia :—A 2AA, 2CM, 
XO, 5JA, 6BL, TCW, (LA. 
Brazil : :—BZ 1AA, TAE; 2AA, 2BG, 
5AA, 6QA. Canada =E 1EL, 1FG, 
2AR, 3BY, 3XI. Denmark :—D TGN, 
OHK, ON C. Italy :—I 1AM, 1BW, 
1CX, 1ER. Japan :—J 1PP, 3KK, 
FMW. Scandinavia. :-—SMXR, gs 2NM, 
SBM, SAE. ` United States : 0 1ADM, 
1PL, 1QL, 1ZB, 2AYU, 2GP, 2TP, 
SBY, 6ADB, 6CAE, '6DDO, 601 
6ZAT, 7EK, 8ADE. Miscellaneous : — 
WIK, PCLL, GBK, AGB, Z 2XA. 

J. Hum | 
(2AJI). 


(0-v-1) On 20 to 26 metres. 


Streatham, S.W.2. 
Great Britain :—G 2AJC, 2IT, SBY, 


"SLI, 5MA, 5MF, 5TZ, 5WD, 5WH. 


6AL, 6DN, 6FA, 6FD, 6J S, 6LR, 
6NX, 6RD, 6WG. Belgium : :—B É4, 
GAR. France :—F 8BP, 8BRI, 8K, 
8SWMA, 8WY, 8YPM, 8ZB. Hol- 
land :—N oww, OHB.. Norway :— 
LA 1A. - Sweden: :—SMSH, SMZV. 
Spain :—EARI18. -EAR26. ` . Various :-- 
SUC. D. H. C, Rudd ' 
(0-v-0) On .39- 46 metres. ._ (2BWR). 
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Questions should be concisely worded and headed “ Information Department.” Each separate question must be accompanied by a 


Inductance of Single-layer. Coils. 

l wish to calculate: the inductance of a 
single-layer coil, Would you mind 
giving mea formula and working out 
an example? l W. W. 


The inductance of a single-layer coil 
can be calculated from the following 
formula :— 

L=7° n? D? 1K where 

L=the: inductance in centimetres. 

(For inductance in micvohenries divide 
the above result by 1,000.) ; 

m=3.1416 and 7? =9.87, 


n=number of turns of wire per centi- | 


metre length of coil, a 

D=the mean diameter of the coil in 
centimetres, >. - 

l=the total length of the winding in 
centimetres, _ are 

K=a factor (Nagaoka’s) which depends 
upon the-ratio of diameter to the length 
of the coi. 


If, the ratio T 
is 0.6884. - 


A few other values are given in the 
table helow :— ` i 


is one, the value of K 


D K -D K’ 

1 Sei ry ~ el 

0.10 0.9588 0.85 0.7228 
0.15 0.9391 0.9 0.7110 
0.20 0.9201 0.95 - 0.6995 
0.25 0.0016 10 OBSS E 
0.39 0.8838 1.41 0.6673 
0,35 0.8665 . 12 0.6175 
04 0.8499 1.3 - 0.6290 
0.45 0.8337 © LA 0.6115 
0.5 0.S181 1.5 0,5950 
0.55 0.8031 LG 0.5795; 
0,6 0.7885 1.7 0.5649 - 
0,65 0.7745 18  O.5511 | 
0.7 0.7609 LY 2 | 70.5399 
0,79 0.74178 20 70.5255 
OS 0.7351 | f ` 


a= 


As an example, suppose we have a coil 
10 centimetres in diameter and 5° centi- 
metres long wound with 40°turns of wire. 


Then, 7*=9.87, n°=64, D?=100, 1=5, |. 
K =0.5255. ar oT ae oe 
and L =9.87 x 64x 100 x 5x0.5255- 1,000 


microhenries, 
or L=166nH. 

It will be seen that for a coil of certain 
physical dimensions the inductance de- 
pends upon the number of turns per centi- 
metre squared. Thus, if one coil has 10 
turns per centimetre and the second coil 
has 20 turns per centimetre, both coils 
having the same physical dimensions, the 
inductance of the second coil is 4 times 


r 


slamped addressed envelope for postal reply. 


that of the first. The formula also shows 
that the inductance of the coil depends 


„upon the square of the diameter, while’ 


it is directly proportional to the length, 
allowance having to be made, of course, 
for the factor K. 


oo0oo0oo0 


E A Low-power Transmitter. 


‘IT would like to have a circuit for a small 


transmitter for telephony and C.W. 
Efficiency is not of primary import- 
“ance: and a receiving valve of the 
power type will be used as the 
oscillator. D. P. ` 


A circuit diagram of a single valve 
transmitter working on the shorter wave- 
lengths, such as 50 metres, is given 
below: In-the aerial circuit is included 


` 0:001 mfd 
0-0005 mfd 


‘MICROPHONE 
ZN! 


Circuit arrangement for low-power 
transmitter working on short wave- 
: lengths. 


‘a tuning condenser of 0.00025 mfd. suit- 


ably insulated, and a tapped coil of 5 
turns of No. 16 copper wire 4 in, in 
diameter. i 

The valve has a filament resistance 
R,, and in its grid circuit is included a 
0.001 mfd. grid condenser, an adjustable 
grid leak R, having a fairly low maximum ' 


value such as 50,000 ohms, and a 0.0005 


. mfd. condenser shunting the secondary of 


the microphone transformer. 


The amount of the grid circuit includec 
between. the grid and filament can be 
varied by the taps provided. This cir 
cuit is tuned by’ a 0.0002 mfd. variable 
condenser and the coil has 20 turns 4 in. 
in diameter, the number of turns included 
in the circuit being adjustable. by means 
of tapping clips. The key. K is connected 
in the negative H.T. ‘wire to the valve 
and this can be short-circuited by switch 
S when the set is used for telephony. 
The H.F. choke should have a low 
capacity and may consist of 100-200 turns 
of No. 36 D.S.C. wire, wound on a former 
1s in. in diameter. The coil should be of 
the single-layer type. | 

It is important ‘to use a microphone 
transformer which is suited to the micro- 
phone, and if a volume control is found 
necessary a variable high resistance may 
be used across the secondary winding of 
the transformer. Tests with a small 
transmitter of this type are much more 
interesting and instructive if meters are 
included in the various circuits. ` 

As the valve to be used is of the 
ordinary receiving .power type, the H.T. 
voltage required will be of the order of 
150-200 volts, and may conveniently be 
obtained from accumulators. This is a 
very simple transmitter; but it can be 
made to work quite ‘nicely. 
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THE SILEN T PERIOD. 


N- many occasions 


discussed. The 
desire for a silent 
period arose from 
the fact that those living in the 
vicinity of oné of our broadcast- 
ing stations found it very difficult 
to eliminate that station in order 
to be able to listen to programmes 
of the other British stations or 
stations on the Continent working 
at the same time. With very 
selective sets, evén if one is, so 
to speak, under the shadow of the 
local station, it is still possible 
to have a wide choice of pro- 
grammes, but there are many 
users of sets not designed for ex- 
treme selectivity, but which, 
nevertheless, would be capable. of 
receiving other British and Conti- 
hental programmes if it were not 


for the-presence of the swamping - 


effect-of the local station. 
Why the Demand’ Arose. 


Originally. it was only the ex- 
Perimenters who urged that the 


B.B.C. should close down every station in turn for, s say, 
half an hour each week during the regular broadcasting 
and because these experimenters were ‘in the 
minority the B.B.C. did not respond to the request, or 
the grounds that they had to cater for the requirements 
of the majority, who would prefer that, their local pro- 
gramme should not. be interrupted ; but the position- has- 
changed since the early gaye and now we believe that 


f hours, 


B 


since 
m started in this country the question of 
the desirability of providing an occasional 
silent period during the evening has been- 


_ would not be infringing patents. 


broadcasting 
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the great majority of users of valve sets would gladly 
avail themselves of an opportunity for listening to other 
programmes if their local station closed down for a short 
period, say, once a week. 
British broadcasting stations overlap the 
times of practically all of the Continental stations, so 


The hours of working of the 
transmitting 


that there is no opportunity for 


hearing these stations except for 


those comparatively few fortunate 
owners of sclective sets. 


A Contradictory Attitude. 


The B.B.C. itself obviously 
recognises the considerable inte- 
rest in reception of programmes 
other than those from the local 
station, otherwise they would not 
publish a weekly paper devoted 
to those programmes. 


A Reasonable Demand. 


What is asked for is surely no 
unreasonable request; it is merely 
required that each of the British 
stations in turn on different nights 
at predetermined times should 
arrange an interval long enough 
for us to get a taste of distant 
transmissions. Silent periods 
have been adopted by certain 
stations on the Continent for the 
benefit of their local listeners, 
and it scems unreasonable that ad-~ 


vantages should be granted so readily to some of our 
Continental friends whilst they are denied. us. 
of a silent period could quite well be introduced by the 
B.B.C. as an éxperiment, to be continued or abandoned 
depending upon the extent of: the popularity of the: 
innovation which we imagine would be readily expressed. 
The views and suggestions of.our readers would be 


The idea 
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A New and Inexpensive Scheme 
for Loudespeaker Working. 
By A. P. CASTELLAIN, B.Sc., A.C.G.1, D.I.C. 


HERE comes a time when the owner of a crystal : 


set gets rather tired of always having to use the 
earphones, and would like sometimes to be able to 
use a loud-speaker. 

Perhaps the simplest way to do this is to use a micro- 
phone amplifier, which requires only two or three large 
size dry cells as battery power, but unless a good and 
well-designed type of microphone amplifier is used—and 
these are relatively expensive—the quality of reproduction 
is not likely to be nearly so good as that to which the 
crystal user 1s accustomed. 

Another, and more usual, way of obtaining amplifica- 


tion is by means of a valve, and this method can be. 


relied on to give good quality reproduction provided that 
good components and correct battery values are used. 
The long-wave two- station crystal set described by the 
writer in last week’s Wireless World is a suitable set to 
which to add a valve amplifier, both for working a loud- 
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Fig. 1.—The theoretical circuit diagram of the four-electrode 


amplifier 


speaker from the local station and Daventry and for 
obtaining louder signals in the telephones from the dis- 
tant Continental stations. Constructional details given in 
this article refer to the above-mentioned crystal set, but 
of course the arrangement, using the same components, 
may-be applied to any crystal set. 


The Cost of Adding a Valve. 


One of the most important considerations to the average 
crystal user is the question of cost, so that it is desirable 
to keep the cost both of installing and running an 
amplifier as low as possible consistent with good quality 


cell high-tension batteries, 


ras 


+. 


Tor good quality reproduction it is essen- 


reprod uction. 
tial to use good components, and with the usual type of 
valve the voltage of the high-tension battery must be at 


the very least 100, 


120 volts would be nearer the mark. Also, 


and probably a minimum value of- 
the normal © 


plate current of an L.F. valve is fairly large—s milli- - 


amperes or more—so that the small type of high- 


tension battery using the very smallest cells will not last 
pointed. 


very long—and, as the writer has elsewhere’ 
out, the quality of reproduction is likely to suffer ‘long 
before the battery voltage drops right down. 


The High Tension Supply. = 


For this reason, it is advisable to use cither high-tension ` 
the large size dry- 
which are more expensiye` in’ 
first cost than the small size, but are much cheaper ih the 
they last so“very’ 


accumulators, which are expensive, or 


long run—or the short run, cither—since 
much longer. The small size battery usually gets hope- 
lessly overrun and its life is correspondingly short, while 
the large cells take the load comfortably and quietly, 
and last much longer than the difference in size would 
seem to indicate. s 


From the foregoing remarks it will be seen that ib the 
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Fig. 2.—Showing the dimensions of the _ terminal Strip 
A=3/8in, dia, holes; B=7/32in. dia. holes; C—1/8in. dia. holes, 
countersunk for No. 4 wood screws. 


1925. 
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Fou-Electrode Amplifer.— 

matter of H.T., at any rate, 

it Simply does not pay -to 
emomise in’ first- cost by 
buying a small-cell battery — 
but there is another way of 
conomising in’ battery: ‘power 
which is a real saving and 
does not involve a ae main- . 
tenance cost. 

This way consists in- ne 
use of a new. type of valve 
—or rather in an- improved 
version of an old, friend.of | 
the experimenter—the - four- 
electrode Or two-grid valve. 

The writer pointed out 
some time ago? a few of the | 
possibilities ‘of the twod-grid 
valve, especially from “the: 
point of view of high-tension 
economy, and showed the — 
essential points required in a- 


World 
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two-grid valve for satis- Fig. 3—Showing the lay-out of the additional components on the baseboard of the crystal set 


factorily dealing with com- 
paratively large input voltages such as are met with in 
low-frequency amplifiers—in other words, he showed 
what the essential features of a two-grid power valve 
should be. 

As a result of these suggestions, a two-grid power 


Smee 


>The Wireless World, July 21st, 1926. 


valve is now obtainable from Messrs. Aneloy Products, 
Ltd., at the same price as the corresponding ordinary 
power valve, and in operation it is perfectly successful in 
dealing with quite large loud-speaker volumes without 
distortion and with much lower high-tension voltages than 

the usual three-electrode valve. 
Perhaps the experimenter who has used four-clectrode 
valves will rather wonder at 
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dr, 


R + 4 
A rear view of the set, showing the valve and transformer in position 


B9 


for the two-grid power 
valve, but it must be remem- 
bered that this valve has to 
handle large input voltages 
and to give lafge current 
fluctuations in its plate cir- 
cuit in order to operate the 
Joud-speaker. The ordinary 
type of loud-speaker re? 
quired at least twenty volts 
(peak value) for normal 
A | operation, so that the mini- 
mum plate voltage must be 
twice this value, or 40 volts. 
The writer does not intend to 
elaborate this point or the 
theory of the two-grid valve 
in the present article, but 
will go very fully into 
theoretical considerations and 
practical applications. of 
two-grid valves in a future 
series of articles. 

The main point that is of 
interest to the crystal user is 
that the two-grid power 
valve will give as good loud- 
speaker results on -> 40-50 
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our-Electrode Amplifier.— 
olts as the usual type on 100-120 volts high-tension— 
nd, incidentally, the power efficiency is much greater, 
nce the total current taken from the H.T. battery is 
ctually Jess than that taken by a three-electrode valve 

ealing with thesame grid swing (7.¢., input volts). 

As the name implies, the two-grid valve has an -extra 
rid, and this is brought out to a terminal on the base 
f the valve. The two-grid power valve is designed for 
edium power work. (like the P.M.4 or the S.T.42 
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grid is used -with a 
The plate volt- 
e should be from 40 to 60 volts—when very near the 
al broadcast station, so that loud-telephone signals are 
ceived with the crystal only, it is advisable to use 50 


lves), and the extra or ‘‘ inner ” 
sitive potential of from 10 to 15 volts. 


6o volts. Apart from the connection of the inner grid 
a tapping point on the H.T. battery, the two-grid 
wer valve is used exactly as an ordinary falve, the grid 


is for the outer, or ‘* working,” grid being —,6 volts 
r gov. H.T., — 73 v. for 50 v. HT and — 9 v. for 
jee le be 
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MARCH oth, 1927. 
The circuit is shown in Fig. 1, which gives the com- 
ponents and their connections for the complete amplifier to 
add to any crystal set. The transformer used should be 
of the ig% ratio type, since the resistance of the average 
crystal, especially on loud signals, is very low compared 
to the input resistance of a valve, so that a Marconiphone 
8—1 transformer is used in the amplifier described. The 
additions required to the crystal set described last week 
consist of this transformer, an ordinary baseboard mount- 
ing valve-holder, an ebonite terminal block, and the neces- 
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Fig..4 —The wiring diagram. The old wires of the crystal feet 
are shown dotted and the new wires to be insertéd are show by 


full lines. The flexible lead ending at X is connected NO rthe. 
inner grid terminal on the valve. ie 
_ . 
È. 


sary battery terminals, and the arrangement of thes tom: 
ponents is shown in the accompanying figures. Thefe is 
plenty of room on the baseboard of the crystal sel 
scribed last week to incorporate the extra comp 
without altering the positions of any of.the others. 

One special “feature in the terminal block- has” 
adopted for the benefit of those who are not very 
with valves, n namely, the provision of a different arrange- 
ment for connection of the L.T. or filament battery: tò 
that for the H.T. battery, so that there will be no chy BCe 
of blowing up the filament of the valye when first n- 
necting up. The arrangement used, namely, a Burn ept 
standard telephone plug; not only ensures that. the $. F, 
battery is connected the right way round in virtue Of. the 
different sizes of its plugs, but also may be used to 
switch off the set when not in use by being pulled’o pee of 


the sockets. A - 


The`high-tension battery used may consist of one 48- 
or 60-volt large size dry-cell type and should last at least 
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- 1 Ideal transformer, 8-1 (Marconiphone Co., | 
1 W.B. valve holder (Whiteley, Boneham & Co., Ltd., Mans- | 


i field, Notts). 
: 4 Terminals (Belling-Lee). 
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nine months of normal operation, while the low-tension 
battery should be a 4-volt of about 15 to 20 ampere hours’ 


actual capacity. 


The values of the various voltages—H.T., 
and grid bias—as given in this article should be ised in 
order to ensure good quality of reproduction. 


Transmissions from. Iceland. 


Mr. Arthur Gook (IC 3PF), A 


Iceland, is transmitting on. 175-200 metres 
with`an „output of 15 Kw, and will wel- 
come reports, which may ‘be sent via Mr. 
L. A..C. Lawler (G 6LR), 67; Lucien 
Road, S. W.17. oo 


2 oO o. o 
Norwegian Amateurs. 


We are asked by Mr, 1 Diesen (LA 1A} ; 
_to state that QSL cards for Norwegian 


amateurs should be seht to Norsk Radio- 
forbund, QRA and QSL Section, Oslo, in- 


stead of to LA 1A. He also -states that 
the prefix LA will in future be incorpor- - 


ated in their call-signs (e.g., ‘LA1A) in the 
same manner as SM is incor "porated in the 
Swedish call-signs, and that they propose 
using the intermediate EL suggested by 
the I.A.R.U. of America. 


0000" 
A Japanese Station: 

J KZB, the station of the Tokyo Elec- 
tric Co., ‘Kawasaki, Kanagawaken, 
Japan, is tr ansmitting regularly on 38 
metres on Tuesdays, ‘Thursdays and Fri- 


nes 


-G 5KZ, the amateur transmittin 
_ at Woodstock, 


RII Pi 


British amateurs. 
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LIST OF PARTS. 
Ltd.). 


inner grid 


use such a valve. 
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_ TRANSMITTERS’ NOTES 


AND QUERIES. 
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days, between 0800 and 1300 G.M.T., 
sending CQ for three minutes every 20 
minutes, and will welcome _reports from 
The operator’s name is 


Y. Imaoka. He wishes to test also on 


. 20 and 5 metres with an input of 5C0 


watts, and would like to get into touch 


with any British amateur willing to co- 


operate in these tests. 
ooon 
British Experimental Station. 
Mr. R. Mitchell (G 5KZ) has sent us 


`- a description- of his experimental station 


at Woodstock, View Road, Keighley, of 


which we are able to reproduce a photo- 


graph. 


station owned and operated by Mr. R. Mitchell 
iew Road, Keighley, 


orkshire. 


1 Two-grid, 425, power valve (Aneloy Products, Eton Works, 
Dulwich, S.E 22). 

! 1 Telephone plug and sockets (Burndept). 

i 1 Ebonite strip, 2}in. x Gin. 


_ Approximate cost, inclusive of valve, but exclusive of batteries 


The transmitter is made up from re- 


- f? 


10 0 


The saving effected by using a two-grid power valve 
in place of an ordinary power valve is in first cost for 
H.T. batteries as well as in H.T. 
the prime costs of broadcast reception, and since it gives 
equally good results it is certainly well worth while to 


maintenance, one of 


- 


ceiving apparatus, and is the conventional 
coupled Hartley ` circuit. The input 
varies from 10 to 28 watts derived from 
the D.C.. lighting mains and H.T. accu- 
mulators. An indoor aerial is used of the 
half-wave Hertz type. During the late 
low-power tests arranged by the T. and 
R. Section of the R.S.G.B. signals were 
reported as R5 in Rawalpindi when the 
input to the LSS valve was only 4.8 
watts. oar 

The receiver is a Grebe CR18, using 
REL plug-in coils. Mr, Mitchell has 
worked Brazil, Palestine, districts 1, 2 
and 8 in U.S.A.,-and ships in the Atlan- 
tic and Arctic with inputs of 18 watts 


or less, .and has for ‘five consecutive 
nights. been in two-way communication 
with Mr. R. G. Reid (C 8RG) in St. 


John’s, Newfoundland, with inputs vary- 
ing between 15 and 20 watts. -He in- 
forms us, incidentally, that 8RG is now 
using the prefix “NE” which, in the 
I.A.R.U. list, is marked “ unassigned,” 
instead of the “ C ” to which transmitters 
have grown accustomed. 


eon a 
QSL Forwarding Bureau. 


We are asked to state that the Radio 
Association has established a Forwarding 
Bureau for QSL cards, which may be ad- 
dressed c/o BM/DAIFL, London, W.C.1. 
All cards must be sent under cover, with 
forwarding fee. The forwarding fee,- 
charged to cover expenses, is 13d. for 
each card, this being the actual postage on 
cards for abroad. The fee should be sent 


‘in stamps and not attached to the cards. 


Cards are forwarded to the Continent of 


Europe on Tuesday and Friday of each 


week, and to other parts of the world as 
mails permit: 

Cards received from abroad for British 
stations are forwarded once a week, no 


charge being made for this service 


l 0000 
New Call-signs Allotted and Stations 
Identified. 
Q@2AY W. H. Morris-Airey, 16, Villiers Road» 


Southsea, Hants. 
G5BV H.N. Ryan, 22, Woodhayes Road, Wimble- 
‘don Common, S.W. (Change of address.) 


G6JH J. Hartley, Jnr., 10, Kingsmere Aves 
address) Manchester. (Change of'` 

- ; address \ ` 

G6WS S. T. Weston, 38, Folkestone Road, 


o. Portsmouth. (Change of address.) 
GI 6YW T. P. Allen, 59, Marlborough Park North 
Belfast. (Change of address.) 
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A Section Devoted to New Ideas and Practical Devices. 


BASEBOARD HINT. 


When building a new receiver to 
replace an obsolete one in an existing 
cabinet it is convenient to be able to 
make use of the old panel and base- 
board. 

Many suggestions have been put 
forward in these pages for treating 
panels in order to obscure the holes 
left by previous components, and 
there is no reason why baseboards 
should not be treated in the same way. 
Before screwing down the new com- 
ponents, it is a good plan to cover the 
surface of the baseboard with a sheet 
of fairly thick presspahn. This will 
lie perfectly flar, and, besides having 
a better surface insulation than wood, 
will improve the interior appearance 
of the set. WA: G, 


ooo0oo 


GUY WIRE PROTECTION. 

Failure of guy wires generally 
occurs at the ends where a loop is 
formed for attachment to the ground 
an-Lorage. The usual method of pre- 
venting fraying of the stranded wire 
at this point is to insert a steel rope 
“thimble? when making the loop, 
but an equally effective protection is 
afforded by a short length of closely 


Spring covering for guy wire loops. 


wound steel spring, as shown in the 
sketch. Springs of this type are ob- 
tainable from dealers in cycle and 
motor accessories, Bowden wire casing 
heing suitable for small diameters and 


spring belting for speedometers or 
cooling fans for wire of large dia- 
meter. The spring is cut to the re- 
quired length, and passed over the 
end of the wire before making the 
Joop. BE. La 
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BATTERY CONNECTOR. 


The diagram shows a convenient 
and cheap method of making contact 
with the brass terminal strips of 


SPLIT 
PIN 


SOLDER RUBBER 


PRESSURE 
TUBING 


An inexpensive battery connector. 


flash-lamp batteries, which are fre- 
quently used for high-tension and 
grid batteries. The clip consists of 
an ordinary split pin, and the con- 
necting wire is soldered to the loop. 

To prevent the pin from opening 
through continued use a rubber sleeve 
is fitted as shown. This consists of 
a short length of chemical pressure 


tubing which is thick-walled and has . 


a small bore. It serves, in addition, 
as an insulator which will prevent 
shocks when handling, and also re- 
duce the possibility of a short circuit 
should the connector accidentally fall 
on another part of the circuit. 
 M.R.W. 


coat. 


WOOD STAIN AND POLISH. á 


Dissolve a teaspoonful of perman- 
ganate of potash in a teacupful of 
warm water, and apply with a soft 
brush to the cabinet, which should be 
first rubbed down with glass-paper. 
Permit to dry after applying each 
Three or four coats will give 
a mid-brown oak colour, but it is 


necessary to give six coats to obtain 


a rich old oak tone. 

On completing the staining, rub in 
a fairly liberal application of brown 
boot polish. Finally polish vigor- 


ously for some minutes, when a pleas- 


ing old oak effect will be obtained. 
PHONE CONNECTIONS. ` 


For use with modern low-inped- 
ance valves the impedance of 4)000- 


ohm phones is on the high side; and 


an improvement in power output will 
be obtained by connecting the wind- 


ings in parallel, as shown in the right- 
hand diagram. r, 
of connection | will 


This method 


rent of a low-impedance valve is“ 
generally higher than that of the’ 
general-purpose type of valve for. 
which the windings were originally ~ 
designed. CoG; C. 
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A Regular Feature of American Programmes Now Gaining Popularity 
| in This Country. 


2 i By H. de A. DONISTHORPE. 


HE broadcasting of running commentaries of foot- 

| ball matches by the new B.B.C. cannot-but be con- 

sidered as having been responsible for considerably 
increasing the public. interest in broadcasting. 

Until 1927, owing to certain arrangements made-with 
the Press, the old, B.B.C. were unable to give any run- 
ning description of sporting events, and consequently the 
public had to be satisfied with such ‘‘ stunts’’ as the 


- broadcasting of the sound of the horses’ hoofs'as they 


came round Tattenham Corner on Derby Day. 
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Fig. 1.—Broadcasting Epinard’s first American race from the timekeeper’s stand. 
photograph was taken during the preliminary announcements. 
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Possibly we have to thank sport for giving us broad- 
casting at all, as America’s first effort was the broadcast- 
ing of a great fight, and from this commencement broad- 
casting has flourished all over the world beyond the 
dreams of the original promoters of that first event. 

On my return from America twelve months ago I was 
very astonished to find that the broadcasting of sporting 
events was prohibited in this country, as during my three 
years on the other side of the Atlantic I had the oppor- 
tunity of listening to many different kinds of sporting 
cvents being broadcast.. All 
these events were most in- 
teresting, and I found 
myself taking a wholesome 
interest. in those sports of 
which hitherto I knew little 
or nothing, such as baseball 
and the .American football 
game. 

Broadcasting and the 

Press. 

I believe that in the past 
the newspapers here were 
afraid that this type of 
broadcasting would sorely- 
affect their sales and that 
potential readers, . having 
heard the running commen- 
tary of an event ‘‘ over the 
air,’ would no longer pur- 
chase a paper: to read its 
descriptive version of. that 
event. 

This did not prove to be 
the case in America ; in fact, 
I believe that sales of news- . 
papers were ‘stimulated by 
the broadcasting. | 

There is another section 
of the community which still 
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Broadcasting Sporting Eventis. 

views this form of broadcast 
ing with alarm; this em 
bodies the promoters of 
sporting events, who feat 
that their gate-money may 
be adversely affected. “There 
is little fear of this, hoy 


ever, as at most of the bigger 


events there is rarely suffi- 
cient accommodation to meet 
the needs of all the enthu- 
siasts that ‘attend © these 
affairs; they certainly will 
not be kept away by a mere 
broadcast. Broadcasting is, 
therefore, a help to the less 
fortunate public who are un 
able to attend these events 


f 


personally, as it enables 
t] 


1C] 


1 to obtain at least a 

wireless glimpse SOL thie 
proceedings, and produces 
potential enthusiasts of the 
future. 


Notable American Events. 


Fig. 2.—Broadcasting the ‘‘ Gold Cup ” boat races in Long Island Sound, New York, through a 


Ín my humble opinion the relay station located on a motor launch. 


broadcasting of the running 


commentaries of sporting events in America enhanced the 


public interest in broadcasting on a scale comparable with 
that brought about by the broadcasting of the better 
concerts with well-known artists. 


I mvself was associated with the broadcasting of the 


Fig. 3.—A contrast in weather conditions! Mr. L. M. Magee broadcasting 
running commentary on the International Rugby match between Ireland 


February 26th. 


through 2RN 
and Scotland on 


international horse races held in New York, and perhaps 
my experiences in connection with them may be of interest 
to my readers. 

international race was that between 
Papyrus and Zev, which ended 


so disastrously for our can- 
didate. In this instance 
arrdngements were made to 
broadcast only wireless tele- 
graph signals relating to the 
race, which were addressed 
to ships at sea. 

The race was held on a 
Saturday, October 2oth to 
be exact ; Saturdays in New 
York arë the big sailing 
days, and most of the large 
liners leave for Europe on 
that day. It was therefore 
considered that the instanta- 
neous flashing of news items 
regarding this race might be 
of interest to those passen- 
vers who had left New York 
that morning and had 
therefore been unable to 
attend that great race and 
social event. 

Telegraphic arrangements 
were made whereby the mes- 
sages could be sent direct 
from the course to a wireless 
coast station, and the start 
and finish were flashed out to: 
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Broadcasting Sporting Events.— 


the ‘ships - aş the event took - place. next 


The | 


efort. was of a more ambitious character, vas it was ` 
running commentary of 


arranged ` to. broadcast a 
the fist Epinard - race. This was a much harder task, 
asthe number of- horses -conipeting was greater and the 
face was Tun at a greater speed owing to the better 
weather arid the corisequently faster. track. 

‘The site of the microphone in each of the Epinard 
races was in the ‘timekeeper’s stand, an elevated cabin 
located. directly: opposite the judge’s box, from which the 
whole course could be” plainly seeil, 

‘Ecannot say that this broadcasting was an. easy matter, 
but the results were much: appreciated, and were eagerly 


sought after iby the. stay-at- home Sportsmen, so that our - 


endeavours. were not wasted. : 

Ht-niust : be appreciated that an event of this nature 
requires that ‘the describer shall maintain a calm de- 
meanour, as it is all over in such a short space of time 
that ‘any hesitancy ön the: part of the broadcaster will 
caise the Joss of ‘nearly all the details. | 

During’ the first Epinard race, which was held on 
‘the American holiday—Labour Day—September rst, 
1924, the temperature was 96° in the shade, a climatic 
condition which did -not go to help the bodete. 
especially as the broadcast was carried out from a‘smal]l 
oe which was subjected to the sun’s scorching rays. 

A glance at the photograph in the title of this article 
taken from this cabin gives a very fair indication of the 
heat, and also shows the land-line wires carrying the tele- 
phone description to the broadcasting station WJZ, which 
was located in New York. 

The Prince -of. Wales was present during this race, 
and watched it from the judge’s box, shown in the photo- 
graph. It is understood that His ‘Royal Highness ex- 


pressed considerable interest in the fact that’ the ev rent’ 


Was being broadcast. It is well known that he is an 
ardent wireless listener as well as a‘ sportsman. 

The Continent, too, seems’ to have taken a fancy to 
this type of: broadcasting, as on one Sunday afternoon 


Octron Price Reduction. 

Messrs. Octron, Limited, of - 52, Char- 
lotte St., Birmingham, ndvise us ‘of the — 
price reduction to 10s. of the series of 
Octron valves originally priced at 12s. 6d. 
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- hits and applause, not to mention the. ‘* hoching 


. the result that it is lost to the listening public. 
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during a recent.wireless tour of Germany: I tuned into 
a station broadcasting a boxing contest, the running com- 
mentary of which was coupled with the sounds of the 
> and 
clinking of beer mugs. 


As has been stated before, we in this country have 


_started*with the broadcasting of running commentaries of 
the Saturday afternoon football matches. 


“These are an 
excellent start, and we are further promised that all. 
the big sporting ev ents of this year are to be put * over 
the air. 

The employment, howev er, of two people describing the 
football events from the. microphone in my opinion is 
not a good feature, as frequently the two broadcasters 
talk> at once when something exciting takes place, with 
The | 
‘powers that be °’ here. would do well to follow the 
example of America, and employ only one ‘broadcaster, 
as this has been found to be the only possible way over 
there of faithfully broadcasting these events. 

. It is an interesting fact that well-known and efficient 
sporting reporters who: are able to write illuminating and 
truly descriptive stories of such events after the ev ent are 
many of them quite useless for the broadcasting of run- 
ning commentaries, as they become nonplussed before the 
microphone. It is, therefore, essential to find people for 
this work who are familiar both with the sport being 
broadcast ‘as well as with the microphone. 

There is no doubt whatsoever that this form of broad- 
casting will find considerable space allotted to it m the 
programmes of the future, and this cannot do any harm 
to this new art, as much will be learnt about outdoor 
acoustics, and no doubt new effects will be dealt with 
which will make such events still more realistic to the 
stay-at- -home sportsman. 

- Tt is to be hoped that’ the public wail give every en- 


'couragemęnt to this new form of broadcasting, as the 
. present efforts are really worthy of their utmost support 


and help to associate broadcasting with. the great outdoor 


— Tife. 
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shone Set, type XMCT, this: POE 

has alread proved its efficiency under 
severe tondi ua, notably in the’ service 
of whaling vessels in the ‘Antarctic. Con- 
versations have been maintained between 


Despite ‘this reduction the manufacturer's 
Bive ev assurance that the high 
standard o 


the manufacturers undertaking to replace 
free of charge any faulty valve returned 
to them within a reasonable time. 
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New “Camco? Address. EE 


„ Owing to the increasing demand tes 
“Camco ” cabinets, Messfs. The Carring- 
ton Manufacturing Co., Ltd., 


will enable them to give more efficient 
service than hitherto. In future vans 
will deliver in the London area daily. 
The new address of the Company is 
“Camco” Works, Sanderstead Road, 
South Croydon: 


B 15 


f production will be maintained.. ` 
All Octron valves are fully guaranteed, 


~ whic 


have . 
acquired larger works at ‘Croydon which 


New. s Cosmos " Valves. 
In- distr ibuting 


Messrs. .Metro-Vick- Suppli ies, 
Ltd., draw attention to a new valve in 


this popular range known as the S.P, 16/R, 
1,18 & low- -consumption general-pur-, 


pose ‘dull emitter. - Two new rectifying 
valves are also announced, namely, eae 


SP. 41/0 and 8.P.42/U. . 


o000. 


| Wireless Telephony for the, Unskilled. 
An interesting wireless . telephony ` “set 

specially designed for use under severe 

service conditions by unskilled personnel, 


has been produced by Marconi’s Wire- 
less Telegraph Co., Ltd., and is described 
in Leaflet No. 1 061. Known as the Mar- 
coni 500-Watt Fixed Wavelength Tele- 


the latest Dated 
brochure describing “ Cosmos” Shortpath 
- valves, 


vessels over distances consider ably in in ex- 
cess of 1,000 miles. 
‘9000 - 
Loewe Valves. F. 
We understand that the Ln agency 


for the Loewe multiple valves referred 
to in The Wireless World ‘of November 


rd _ has been secured by Mr. 
4, Gt. Russell St,, W.C.1. 
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J. Dorn, — 


For the Trader. - 

-Houghton’s Radio. News for Pabranty: 
published. by .Hovghton-Butcher (Great 
Britain), ..Ltd.,. 88-89,. High Holborn, 
W.C.1, contains. a number of valuable 


suggestions of assistance to the vetailer, 


besides useful information on wir eless 


topics of the day. Descriptions of new 


“apparatus aeeie with revised prices are 
- included. 


‘ turing Co., Ltd., 


Latest Products of the Manufacturers. 


ORPHEAN DE LUXE LOUD- 
SPEAKER. 


Although much has been written 
recently on the design of loud-speakers 
in which parchment diaphragms are em- 
ployed, it must not be concluded that the 
horn type is becoming obsolete. To suit 
normal home conditions it is admitted 
that several of the special forms of con- 
struction recommended for hornless loud- 
speakers are scarcely suitable, requiring 
very considerable input and. expensive 
amplifiers to be operated so as to give 
very considerable volume. 

New designs in loud-speakers of the 
horn type are being produced, and a 
model which has recently made its 
appearance is the Orphean De Luxe loud- 
speaker of the London Radio Manufac- 
Station Road, Merton 
Abbey, London, S.W.1 


The new Orphean de luxe loud-speaker. 

The movement is contained in a clean 

Bakelite moulding. M overall height is 
n. 


Iu general outline it is similar to many 
other loud- speakers, though it is obvious 
that the several impor tant details that 
govern quality in sound reproduction 
have been considered. The base which 
houses the movement is a clean moulding 
resembling Bakelite in appearance, and 
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being non-metallic it has the effect of 
preventıng the transference of vibrations 
between diaphragm and horn. To avoid 
resonances it is necessary to prevent 
vibration occurring -of the horn itself. 
The sound emitted from the horn should 
not cause it to vibrate, and for this 


reason mechanical insulation between the 


diaphragm and horn would seem to be 
desirable, and is provided in this in- 
stance by the use of moulded mounting. 
By using four small rubber feet, more- 
over, the tendency to set up vibration on 
the surface on which the loud-speaker 
stands with possible transference to the 
valves of the receiving set is avoided. 
Adjustment of the diaphragm is provided 
by a large-diameter milled wheel under 
the base, its rotation being limited to 
provide quick adjustment and prevent 
the pole pieces being forced hard against 
the diaphragm. 

Tested with the small input obtainable 
from a two-valve set at a distance of 
five miles from 2LO, ample volume was 
obtained sufficient to fill an ordinary 
living-room, showing the loud-speaker to 
be sensitive. The quality was found to, 
be good with absence of well-defined 
resonances and the reproduction pleasing 
in tone. Loud signals can be handled 
without the setting up of rattling noises 
or buzzing, and a sensitive and critical 
adjustment is easily obtained. 

The loud-speaker is of good appear- 
ance and its weight carefully distributed 
60 that with the aid of the four exten- 


sion .feet it stands firmly and is not 
readily overbalanced. 
ooog 


RESIN CORED SOLDER. 


The vse of resin cored solder has been 
frequently advocated in constructional 
articles in the pages of this journal, 
though readers often experience difficulty 
in obtaining supplies. Much of the resin 


cored solder which is available js of poor 


quality, being of unsuitable gauge, the 
solder itself too hard and the flux not 
entirely non-corrosive. 

W. H. Agar, 19. Whitecross Place, 
Wilson Street, London, E.C.2, 
supplying a’ small carton containing 
approximately’ a yard of resin cored 
solder of reliable Seade, The particular 
merit of using cored solder is that flux 
is entirely safe as regards any chance of 
poor insulation being produced, - Only 
the requisite quantity is applied. to the 
joint, which remains bright and clean, 


are now. 


aud there is no need to subsequently 
wash the joint to remove surplus’ flux. 
Tne application of flux in the form of 
cored solder is both convenient and 
clean, and is the safest method that can 
Le adopted. 

The specimen of solder submitted con- 
tained a liberal content of tin, and was. 
found to be particularly suited for 
making joints in wiring. 


ooo°0 
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A NEW PLUG AND SOCKET. 


Some useful modifications in plug and 
socket design are to be found iñ the 
new Tapa connector, a product of W. J. 
Charlesworth, 88-89, Aston Street, Bir- 
mingham. l 

Instead of the usual cylindrical insn- 
lating handle customarily fitted to plug 
connectors a circular insulator is pro- 
vided which is particularly convenient 
for gripping between the thumb and 
finger when the plug is withdrawn; The 
socket is particularly compact, occapying 
a space behind the panel of about lin, 
in diameter by ğin. depth. It is, of 
course, only a connector and not a break 


' jack, but the small space occupied will 
sel construction owing 


recommend it for 


A new form of plug-and-socket connector. 
It occupies much less space behind the 
panel than the usual form of jack. 


to the difficulty which usually arises in 
accommodating a jack behind the instru- 
ment panel. The contact is perfectly 
reliable, and the one-hole-fixing bush 13 
SO arranged that the adjustment of the 
contact is independent of the thickness 
of the panel. | 
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THE LOCAL STATION OR 
` DAVENTRY. 
Due to the central situation of the 


high-power station, a very consider- 


able proportion of listeners are able 
` to receive its signals, in addition to 
those from the local one, with com- 
paratively simple and insensitive re- 
celvers, There is, however, some little 
difficulty in arranging for a really 
simple change-over from one wave- 
band to the other—simple enough to 


be operated by the entirely uninitiated | 


members of the household. Even such 
a simple operation as the changing of 
the coils will present difficulties in 
certain cases, and a switching device 
_ 1s certainly preferable from the point 
of view of convenience. | 

The plan of using separate aerial 
and reaction coils, together with a 
separate tuning condenser for each 


at 
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band of wavelengths, is to be recom- 
mended, but is rather expensive, and 
a receiver built on these lines is in- 
clined to be bulky; where signals 
from both short- and long-wave sta- 
tions are easily received, the simpli- 
fied circuit shown in Fig. 1 will be 
found - useful. Three coils are 
mounted in the usual ‘‘ three-way ”’ 
holder. The (fixed) centre one is the 
reaction coil, while those carried in 
the movable sockets are the aerial 
tuning inductances ; that required for 
the wavelength to be received is 
thrown into circuit by the operation 
of a switch. Readjustment of the 
variable condenser, which is con- 
nected across whichever coil happens 
to be in circuit, will as a rule be re- 
quired when changing over. 

It is hardly possible to choose a 
reaction coil which is really suitable 
for use on both long and short waves ; 
in this matter a compromise must be 
effected, depending on local condi- 
tions. Where signals from the high- 


power station are receivable at great 


strength, no reaction will be required, 


O 
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Fig. 1.—A simple receiver for covering two separate wavebands. 
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so a coil may be selected in view of 
requirements for short-wave reception. 

This simple method of changing- 
over is obviously adaptable to sets 
using one or two stages of either 
transformer- or _ resistance-coupled 
low-frequency amplification, as well 
as to the simple arrangement shown 
in the diagram. When interference 
from the local station is experienced, 
the selectivity of the receiver may be 
improved by inserting a fixed con- 
denser of about 0.0002 mfi., in series 


with the aerial. 
* ©0000 


L.F. OSCILLATION. . 

Reproduction of poor quality is not 
infrequently attributable to incipient 
oscillation in the’ ‘low-frequency 
amplifier. This trouble ‘is, as often 
as not, due to the presente of a com- 
parativety high internal resistance in 
the H.T. battery. A resistance in 
this part of the circuit will be 
common to all the valves, and thus 
acts as a coupling between them. It 
is quite possible that the ustial con- 
densers of one or two mfds. which 
are commonly connected ‘across the 
sections of the battery may not be 
sufficiently large to prevent this form 
of back-coupling. It should be 
realised that capacities of the order 
mentioned offer a by-no-means_ in- 
considerable reactance to alternating 


currents corresponding to the lower 


audible frequencies, so it may be 
necessary to shunt larger condensers 
—up to 5 mfds.—across theni. 

= It is a fairly easy matter to 
decide if the observed distortion. is 
caused by low-frequency reaction due 
to battery resistance. If this trouble 
is suspected a variable resistance with 
a maximum value of some two to fou 
hundred chms (a potentiometer wind- 
ing will serve) should be inserted in 
the positive high-tensiort ‘lead (or 
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leads) feeding the anodes of the L.F. 
valves. Resistance should gradually 
be put in circuit, when it may be 
noticed that the particular form of 
distortion previously noticed becomes 
worse, until finally an L.F. howl is 
produced.~ If, on the other hand, 
- the addition of quite a large resist- 
ance does not make any noticeable 
difference, and does not produce 
actual oscillation, the trouble must 
be looked for elsewhere. 
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A PUZZLING FAULT. 


It will sometimes be observed, 
when switching on a second stage of 
low-frequency amplification, that sig-. 
nals, instead of increasing in strength 
very considerably, are only slightly 
louder or, at worst, are not magnified 
at all. At the same time, a dis- 
tinct falling-off in quality may be 
evident. If the usual tests of the 


_ components associated with the extra 
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amplifying valve show that everything — 


is apparently in order, it may be as- 


sumed with some confidence that the 
high-tension battery is at fault. - 

An accumulator or dry battery may 
yield fairly satisfactory results on the 
comparatively small current taken by - 
one or two valves, in spite of the fact 
that it is nearly exhausted. When the 
extra load of another valve is thrown 
on it, however, there may be ' a very 
appreċiable drop in voltage. ` 


Practical Points in Design and Construction. 
No. 62.—A 2-valve Resistance-—coupled Receiver for Short Ranges. 


The present series of diagrams is intended to show in an easily “understandable manner the various 
points to which special attention should be paid in designing various typical wireless receivers, 


It is 


hoped that they will also be of assistance to those readers who have not yet mastered the art—really a 


very simple one—of reading circuit diagrams. 
loud-speaker reproduction of a medium-powered station at distances up to some ten miles, 


- The filaments of the two valves, which 
are controlled by separate rheostats, are 
connected in parallel across the L.T. 
battery. V, functions as a ‘bottom 
bend" detector, while V, is the L.F. 

amplifier. 


HE resistance values of the fila- 

ment rheostats R, and R, will 
depend on the characteristics of the 
valves and the voltage of the L.T. 
battery, and must be chosen in 
accordance with the rule given in 
this section of The Wireless World 
for February 23rd, 1927. The first 
valve (V,) must have a very high 
amplification factor, of 35 or over, 
if loud-speaker results are to be 
obtained at the ranges mentioned 
above. V, is a power valve, and 
must be capable of handling input 
voltages sufficiently great to give the 
i desired volume. 


to local conditions. 
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Aerial and earth are connected across a 
coil shunted by a variable condenser. 
This tuned circuit is joined to grid and 
filament of the detector valve, a negative 


bias battery being interposed for 
rectification. 
In Fig. 2 the aerial inductance L 


may be an ordinary plug-in coil, No. 
35 to 50 for short-wave broadcasting, 
and about No. 150 for the high- 
power station. The aerial-earth 
system should be moderately effec- 
tive, or the range will, be consider- 
ably reduced, as this set docs not 
make use of H.F. 
reaction. The majority of detector 
valves suitable for this receiver will 
require a negative grid bias of about 
1} volts (a single dry cell). 
Referring to Fig. 3, the anode 
resistance R, should have a resistance 
several times greater than that of the 


amplification or ~ 


The set illustrated below is suitable for high-quality 


according 


A resistance, shunted by a condenser, is 
inserted in the plate circuit of the detec- 
tor valve, which is coupled to the L.F. 
amplifier through a condenser fitted 
with a leak. The anode circuit of the 
L.F. valve is completed through the 
loud-speaker and H.T. battery. 

valve under working conditions. A 
value of from o.5 to 1 megohm 1S 
recommended; a so-called ‘*‘ metal- 
lised ’’ grid-leak is generally suitable 
for this purpose. The shunting con- 
denser C, improves the efficiency of 
the detector and also tends to reduce 
in strength the. higher audible’ fre- 
quencies, as is often desirable. Its 
value should generally not be greater 
than o.ooor1 mfd. The grid leak R; 
should be chosen next, ang must be 
several times larger than the anode 
resistance. From 3 to 5 megohms is 
suggested, with a coupling condensef 
(C,) of from 0.001 to 0.005 mfd. 
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_A TRANSATLANTIC CONSULTATION. 

A Paris physician travelled to London 
last week to consult a New York patient 
tia the Post Office. Transatlantic Tele- 
phone Service. The conversation cost 
about £36. 


lomeeme) 

' NEW USE FOR PHOTO-TELEGRAPHY. 

The Chinese Post Office is reported to 
be interested 11. the possibilities of photo- 
telegraphy in the transmission of Chinese 
characters which cannot be sent by Morse 
code. 
° COu90 
WHAT ARE THEY? 


A North London reader -has asked uns- 
for details concerning a circuit embody- 


ing two meghorns. l 
It is believed that these accessories 
somewhat resemble megaphonic megohms. 
0000 ar, ` 

BEAM TELEPHONY TO CANADA. 
Great success has attended wireless 


telephone tests on the Marconi short-wave - 


beam system between this country- and 
Canada, A feature of the tests has been 
the absence of-atmospheric disturbance. 
= F . f da p es ; 

POLICE AND PHOTO=TELEGRAPHY. 

_ The Wireless World learns that the 
Baker-Fulton system of wireless photo 
transmission, as described in the issue of 
March 24th, 1926, has: been demonstrated 
before the Chief of the Vienna Criminal 
Investigation Department. It is’ under- 
stood that the Vienna police contemplate 
the possibility of adapting the system for 
use in tracking law breakers. l 


a 0000 . car 
WHERE THE ETHER IS FREE. 
_A reminder of .the sweet freedom en- 
Joyed by’ transmitters in cértain -lands 
beyond the sea comes with the news that 
a motor company in. South America has 
installed a -wireless telephony system for 
communication between its various 
ranches, The firm in question is thie 
General Motors Export. Company of. New 
fork, and the new telephony system has 
hem adopted ‘by its ‘South. American 
branches. “Short-wave stations have. been 
installed “in Valparaiso; Buendés-~-Aires, 
Montevideo, and Sao Paulo, and similar 
ejuipment is being installed at two points 
19 Northern Brazil, ; 7 
-One trembles to think what attitude 
‘ould be taken up by the Postmaster- 
(leneral if enterprise of the same sort were 
to break out in this country! 
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LICENCE JUMP IN CZECHO-SLOVAKIA. 

On December 3lst last the Prague Post 
Office had issued 175,000 licences to 
listeners in Czecho-Slovakia. In Decem- 
ber, 1925, the number was only 17,000. 


o0o00 


ANOTHER TRANSATLANTIC TELE- 
PHONY SERVICE? 
Regular wireless telephonic communica- 
tion between Spain and the Argentine 
within six months is the prospect held out 


by negotiations now in progress. 


oa00 
LIGHTHOUSE WIRELESS. 
The Daily News Wireless for Light- 
houses and Lightships Fund, which. closed 
several weeks ago, has been augmented 
by a number of late subscriptions, reach- 
ing thé total of £2,540 16s. ao 
a . 0000: l x 
BROADCAST ADVERTISEMENTS. IN 
: MALAYA, . 
In accordance with the recommenda- 
tions of the Malayan Wireless Committee, 
approved by the Government, an exclusive 
broadcasting licence is to be issued to one 
company for a period of five vears. The 
company will have the right to broadcast, 
advertising matter to the amount of 10 
per cent. of the total daily broadcast time. 


OUR YOUNGEST READER? 
In a letter to the Information Depart- 
ment a reader states that he is not yet 
eighteen and has been taking 7'he Wuere- 
less World since it started. This means 
he was thumbing our pages at the age of 
five. Can anyone beat it? 


oo0oo0o0o 
U.S. RADIO EXPORTS DROP. 

Foreign competition is said to be re- 
sponsible. for the pronounced drop in 
U.S. radio exports in 1926 as compared 
with the previous year. The value of the 
1926 exports totalled $8,793,000, as 
against $9,904,000 in -1925. ` 
l e000 

ALEXANDERSON ON TELEVISION. 

On the question of whether we may ex- 
‘pect. television in the very near future, 
Dr. E. F. W. Alexanderson, the famous 
American engineer,’is not so sanguine as 
other workers in the same field. ‘‘ Our 
work has already proved that the expecta- 
tion of television is not unreasonable,” 
he declares, ‘‘ and it may be accomplished 
with means that are in our possession at 
the present day. How long it will take us 
to attain practical television I do not ven- 
ture io say. It is easy enough to design 
a television system with something like 


2LO IN MINIATURE. A model of one of the large studios at Savoy Hill now on view 


in the ‘Listeners’ Hall ” at the ‘* Daily Mail” Ideal Home Exhibition 
box in the right foreground. 


Note the control 
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£0,000 picture units a second, -but the 
images so obtained are so crude that they 
have no practical value; an operating 
speed of 300,000 picture units per second 
will be needed to give pleasing results.” 
ooo0o°0 è 
PROGRESS WITH THE BEAM. 

During recent tests of- the Marconi 
beam ‘wireless telegraphy system between 
this country and Australia, transmission 
was maintained from Australia without a 
breuk for twenty-four hours. Two-way 
communication was carried on for several 
hours . 

0000 : 

CINEMATOGRAPH AND WIRELESS. 

A successful demonstration—the first of 
its kind—has been given in Berlin of the 
synchronisation of wireless with the cine- 
matograph (says the Morniny Post). 

Two medical films which were shown in 
-the auditorium of a medical schcol were 
explained as they were shown by a doctor 
speaking from the headquarters of the 
Telefunkengesellschaft. Perfect syn- 
chronisation was maintained all through 
between the loud-speakers and the pic- 
tures on the screen. 

The transmission was conducted from 
the K6nigswusterhansen broadcasting 
station on 1,250 metres. 
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STRANGE INTERFERENCE. 

A Northampton reader is experiencing 
a form of interference on the lower band 
of wavelengths which may have been 
noticed by residents in the same district. 
The disturbance, which closely resembles 
spark transmission, is heard most loudly 
on about 500 metres, and consists of half- 
second dashes spaced by alternate in- 
tervals of one and two seconds. Have 
other readers noticed this unusual trans- 
mission ? i 

oo0920 
BROADCAST CHANGES IN ITALY. 

A Commission for the control of the 
Italian broadcasting services has been set 
up in Rome by Royal Decree. according 
to information received by the Depart- 
ment of Overseas Trade. The Commission 
will examine and report on all aspects of 
broadcasting, both technical and artistic. 
It will bè interesting to see whether 
Signor Mussolini intends to take a per- 
sonal interest in 
ministration. 

oo0oo0o0 


DE FOREST OSCILLATION PATENT 
UPHELD. 

The U.S. District Court of Delaware 
has awarded priority of invention for ob- 
taining sustained oscillations, in connec- 
tion with a three-electrode vacuum tube. 


the broadcasting ad- , 
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to Lee De Forest, says a message from 
our Washington correspondent. The case 


` involved alleged interferences between the | 


Alexander Meissner, Lee De Forest, Lang- 
muir and Armstrong patents and ther | 
assignees. It was taken up by the United 
States Government. and Meissner against 
the De Forest Radio Telephone and Tele- 
graph Co. and others in a suit of equity, 
following an award of priority to De 
Forest in 1924 by the District of Columbia — 
Court of Appeals. The date of the De | 
Forest patent as awarded by the Patent 
Office was August, 1912, whereas the 


Langmuir, Meissner and Armstrong- 
patents were as of 1913. i i 
oo0oo0oo y 
ALTERNATIVE BROADCAST 
PROGRAMMES. : 


. In the -House of Commons last’ week 
Lieut.-Comdr. Kenworthy asked the Post- 
master-General whether the British Broad: 
casting Corporation had decided- on its 
policy, with regard to the building:of high- 
power.stations in order to provide alterna- 
tive programmes all over the country. Sir 
W. Mitchell-Thomson. replied that the 
present position was that the British 
Broadcasting Corporation were arranging 
to carry out certain experiments, and 
when those were concluded they might be 
in a position to submit proposals. 


RADIO-TELEPHONY EXPERIMENT AT CROYDON.  . 


N experiment is at present being 

tried out at the London Ter- 

minal Aerodrome, Croydon, by 
which the Air Superintendent’ of 
Imperial Airways is enabled to listen 
to the radio-telephone conversations taking 
place ‘between the Croydon wireless 
station and aircraft operating on the 
air routes, 

Hitherto information of the arrivals 
and departures of aircraft, and of their 
progress along the routes, has been ob- 
tained by the Air Superintendent, as a 
matter of common routine, from the Con- 
trol Tower at Croydon, where all mes- 
sages to and from aircraft and other air 
ports are dealt with. Though this service 
was a reliable one and gave the operating 
companies the information they required 
concerning their particular machines, it 
was thought that quicker notice would 
be received of incidents, and routine re- 


ports would take less time to reach the 


company, if a loud-speaker were connected 
by a direct line to the Croydon receiver 
and transmitter circuits, so that every- 
thing received by that station and trans- 
mitted by it would be heard in the office 
where the loud-speaker was situated. As 
the Air Superintendent was the official 
most concerned, the lond-speaker was 
duly installed in his office. 

This arrangement means, of course, 
that either he or someone representing 
him must always be in the office to note 
what is said, an arrangement which is 
obviously not so good as a wrilten message 
in black and white which can be filed for 
reference and produced as evidence subse- 
quently in case of dispute. The photo- 
graph shows the Air Superintenderg 
(Major G. Brackley, D.S.0.), of Imperial 


Airways, at his desk with the loud-speaker 
behind him—and rather uncomfortably 
close ! 

If this experiment is unsuccessful, as 
there is rather a probability that it will 
be, compared to the normal method, it 


will be removed in due course, `` In the 
meanwhile it is an interesting test and 
may show the way to a more suitable 
means of rapidly disseminating advice 
and reports of aircraft movements to the 
various offices concerned. ; 


AN INNOVATION AT CROYDON 


Major G. Brackley, D.S.O., of Imperial Airways, 
with the loud-speaker which has been installed in his office to enable him to follow 


the movements of aircraft en route. 
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A Complete Loud=-zspeaker Receiving Installation for £12. 


HE purchaser of the G.R.C.15 receiver does not 
have to enter into technicalities regarding the 
choice of valves, batteries, and other accessories, 

as is often the case with other receivers, for a complete 
set of accessories is sent out with each set. However in- 


teresting it may be to the wireless enthusiast to weigh 


an 


the pros and cons of two- and six-volt valves, of H.T. 
ind grid-bias valves, there must always be a very large 
section of the public for whom these things have no 
appeal, and who merely wish to have “ the wireless ”’ 


installed in their homes. with the least possible expense 
and “trouble. oe Ue : 


- Accessories and Equipment. 


The General ‘Radio Co., Ltd., have been quick to 
appreciate the commercial possibilities of a complete re- 


ceiving equipment at a réasonable figure that can be in- 


stalled."by the handyman, of average ability. Assuming 


that conditions are’favourable for the erection: of a suit- 
able aerial, there is no. reason why broadcasting should. 
not be received within a few hours of taking delivery of 


this set. The instructions for erection and’ operation are 


both. lucid and. complete, and every possible requirement - 


has been anticipated.. In addition ‘to the usual valves, 
batteries and loud-speaker, there are a pair of headphones 
complete. with. jack for tuning. purposes and long-distance 
work, and: a complete -aerial ‘anid. earth equipment, which 


includes wire and insulators, screws for fixing ‘the aerial - 


and earth terminal boards,’ and insulated staples’ for lay- 
me the earth wire... >> 


The. price of -the complete outfit is fi 12, an extremely 


seasanable figure made possible, no doubt, by simplified 


onstruction. in the receiver itself. The photograph of the - 
interior of the receiver clearly shows the simplicity” dE the’ 


layout. ‘The front panel and baseboard is cut in one 
piece from sheet metal, bent at right angles, and hinged 
in the cabinet to facilitate the removal of valves and ad- 
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‘tector 


“°C” tothe :‘' A”? terminal, or vice vérsa. 


justment of the aerial coil tapping. The metal panel and 
baseboard is at earth potential, and serves as the connec- 
tion between — L.T. and earth. It therefore acts as an 
effective capacity screen, which will be at once appre- 


ciated when making fine adjustments of the reaction and 


vernicr tuning controls. A further consequence of this 
method of construction is the simplification of the cabinet, 
as there is no necessity for a hinged top or back. 


Features of the Circuit. 


The first valve of the receiver is employed as a de- 
with reaction, the second valve being a low- 
frequency amplifier with transformer coupling to the first 
valve. ‘The aerial tuning coil consists of a single layer 
of enamelled wire on a cylindrical Paxolin former. This 
coil is tapped at three points, leads being brought out to 
three sockets at the edge of the former marked ‘‘ Short 
Waves,” ‘‘-Medium .Waves,’’ and ‘‘ Long Waves.” A 
flexible ‘lead with wander plug inserted into the appro- 


priate socket gives the wavelength band required, the total 


range of wav ‘elengths covered “by the receiver being 2 50 
to 2,400 metres on an average aerial. This range is 
covered with the assistance of a fixed series aerial con- 
denser: provided with two terminals “A” and “C” 
for -the aerial, so that it m may be excluded from the cir- 
cuit when.required. In passing, it might be mentioned 
that the aerial and earth leads enter. through two holes 
in the left-hand side of the cabinet, and cross over the 
tuning coil when the panel is pulled forward, and care 
must be taken that the aerial lead does not foul any 
part of the interior of the set after changing from the 
The aerial 
tuning condenser is of the well-known General Radio type, 
which is éompletely enclosed in the dial itself. The full 
range of the condenser is obtained by two revolutions of 
the: dial, which is rather stiff in action by comparison 
with other types. This, however, is not a serious dis- 
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Broadcast Receivers— 
‘advantage as one soon becomes accustomed to the “‘ feel ” 


of. the movement. . 
The reaction coil is wound on a cylindrical Paxolin 


former of small diameter, and is mounted on a spindle to 
The coil is attached with - 
As will be 


‘rotate inside the aerial coil. 
-its axis at an angle of 45° to the spindle. 
“seen in the photograph of the interior of the set, the aerial 
‘coil is also set at 45° to the axis of the spindle. 
By these means a go® variation of coupling is obtained 
by rotating the reaction contro] through 180°. It will 
be at once apparent that this is equivalent to fitting a 
slow-motion dial with a 2: x ratio. The reaction control 
knob is on the: left-hand side of the front panel, and is 
matched on the right-hand side by a vernier condenser 
control for fine tuning. 


Valves and Batteries. 


The valves are mounted in spring valve holders of in- 
The permissible lateral movement 
excessive, but no trouble should 


genious construction. 
of the valves is rather 


The equipment of the G.R.C.15 receiver is unusually complete and includes all necessary accessories. 


be encountered on this score under normal conditions. No 
attempt should be made, however, to transport the set 
from place to place with the valves 77 situ. Both valves 
ave. of the LEF, type. (Six Sixty, SSSA, ,L.8.) each 
taking o.1 amp. at 2 volts. 

Battery connections are made through a multi-cored 
cable, a feature which has many advantages over the 
more usual terminal board. Two of the leads are fitted 
with spade connectors for the terminals of the L.T. accu- 
mulator, which is of the D.T.G. type (20 amp.-hour). 
The remaining four leads are provided with wander plugs 
for attachment to the 100- volt dry cell battery, which not 
only provides anode current for the valves, but also grid 
bias for the L.F. amplifier. For this purpose the nega- 
tive end of the battery is provided with 13-volt tappings 
The negative grid bias lead is inserted permanently in 
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the negative ‘terminal, -and the lead usually regarded as 
`— H.T: 


+ 100 volts for the detector and L. F~ 
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is inserted at a point higher up the battery, 
depending on the grid bias required for the last valve. 
The two remaining plugs are inserted at about + 50 and 
valves respectively. 
` 


Output Plug and Jack. 


The telephone and loud-speaker connections are made 
through the medium of a plug and jack situated on the 
front panel below the tuning condenser. A separate pair 
of contacts is incorporated in this jack for switching on 
the filament current to the valves when the loud-speaker 
plug is inserted. The construction of the plugs calls for 
special comment, as it is a very simple matter to corinect 
or disconnect the loud-speaker leads. Instead of the, usual 
interior terminals with set screws for clamping the tag 
connections at the end of the Joud-speaker leads, two 

spring contacts are provided, 
and it is only necessary to 
push in the tags to obtain a- 
firm electrical contact. Thus 


— 


the single jack provided serves both for the HOH and 
loud-speaker both of which are provided with Jeads 

terminating in tag connectors, ; 

Performance. ; 
Tested at a distance of approximately four miles’ “from 
zLO and sixty-five miles from Daventry, ample Joud- 
speaker volume was obtained from both stations, and on 
the former station the reaction control had_to be reduced 
to zero and the set slightly detuned to preyent ‘over- 
loading the last valve. Several Continental stations 
were also received on the 300- to 500-metre jave- 
band with the aid of critical reaction, but the some- 
what ‘uneven distribution of capacity over the condenser 
scale increases tuning difficulties when searching for 
distant stations. : 
The loud-speaker volume is excellent for two valves, 
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_ Broadcast Receivers— 

but the quality was charac- 
» terised in the particular speci- 
men under test by a peculiar 
metallic ring which could 
not be eliminated by any 
adjustment of the dia- 
phragm or of the controls 
in the receiver. How- 
ever, it is difficult to 


Tbe hypercritical in view 
d of the extremely reason- 
Fable price of the whole 


outfit, and the performance 
Foof the set as a whole is 
Fue to give satisfaction 
i in the market for which it 
iş intended. 

_ A three-yalve set known as 
E the G.R. C. Type 17, incor- 
T porating a further stage of 
f LT. amplification, is avail- 
“able for use at considerable 
distances from the nearest 
‘broadcast station or where 
“greater volume is required. 
The price of ‘this set com- 
~ plete with equipment is £15, 
and both this and the two- 
valve set may be purchased 
“om the instalment plan. 
The address of the manu- 
Tacturers is. General Radio 


(O  — = 


L 
t: 


¥ ; Ctd., Radio House, 
A. ent St., London, W.r. 
Y - i “A ae i 

| ing Collection. 


‘February 18th, was ‘‘ Experi- 
ght for the Bristol and Dis- 
Radio Society. There was a large 
lance of members and visitors in 
hysics Lecture Theatre at Bristol 
sity and also a large array of re- 
milt by members, including two 
per-hets, an ‘‘ Everyman’s Four,’ a 
~ three-valve ‘‘ Hartley,” a two-valve short 
Wave. and a crystal-valve receiver, to- 
gether with several wavemeters, a ‘‘ One- 
meter’’ and a quartz crystal. 

The chairman made the interesting 
announcement that the society would hold 
4 Special meeting with a display of wire- 
less films at the Central Hall, Old Market 
Street, Bristol, on March 16th, the pro- 
ceeds to be divided between the Lord 
Mayor’s Wireless for Hospitals Fund and 
the Sets for the Sick Fund. It is hoped 
that every member and at least two 
thousand of the radio public of Bristol 
will be able to attend. 

Hon. secretary: Mr. S. J. Hurley, 46, 
_ Cotswold Road, Bedminster, Bristol. 
3 0000 
~ Across Europe with a Wireless Car. 


A most interesting lecture, entitled 
' “My Experiences in Kurope with a Wire- 
| less Set, a Dictaphone and a Motor Car,” 
| Was given by Capt. C. Plugge, B.Sc., 
~ at the last meeting of the Golders Green 
© aml Hendon Radio Society. 
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An interior view of the receiver with the hinged front panel pulled forward. 
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Simplicity and 


sturdiness are outstanding features of the design. 
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NEWS FROM 
‘THE CLUBS. 


The lecture was preceded by an in- 
spection of the lecturer’s car, which was 
equipped with a complete wireless instal- 
lation and an artistically concealed loud- 
speaker. On test it was found that no 
interference was caused by the car's 
electrical equipment, although there was 
a considerable amount of fading when 
the car was travelling. 

Describing his journey across Europe, 
Capt. Plugge referred to the great 
advance made by Germany in the diréc- 
tion of wireless, and he sounded a warn- 
ing that this country would have to look 
to its laurels. The lecturer was especially 
interesting in his aecount of his trip 
nearly to the boundaries of Turkey and 
the return journey through Italy and 
France. The lecture was admirably illus- 
trated with lantern slides. 

Hon. secretary: Lt.-Col. H. A. Scar- 
lett, 357a, Finchley Road, N.W.3. 
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Testing Well-known Sets. 


At the last meeting of the Sheffield and 
District Wireless Society a description 


well-known 
sets 
the 

for 


of two 
receiving 
Bagshaw, 

responsible 


and demonstration 
and widely advertised 
were given. by Mr. G. 
designer, who is also 
their manufacture. 


The first set was a straightforward 
two-valve (Det and L.F.) which gave 
remarkably good quality and sufficient 


volume to work a medium-sized loud 
speaker on the local relay station. 

The second set was a four-valye 
(2 H.F. Det and 1 L.I’.) with neutralised 
tuned anode coupling for the H.F. valves 
and transformer coupling for the L.F., 
the design being adapted from a circuit 
given in Zhe Wireless World by Mr. W. 
James. 

Hon. Secretary : Mr. T. A. W. Blower, 
129, Ringinglow Road, Sheffield. 
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Experiences with D.C. Supply. 


“Your Juice from the D.C. Mains ” 
was the attractive title of a lecture given 
by the hon. secretary, Mr. E. C. Wilson, 
at the meeting of the Southport and Dis- 
trict Radio Society on February 21st. 
Mr. Wilson carefully explained the 
method he employs for reducing the volt- 
age of the mains by means of lamps of 
suitable wattage in conjunction with a 


potentiometer and suitable smoothing cir- 


cuits. The speaker pointed out that 
while the reduction in voltage was easily 


Bioitized by Google 
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accomplished, the removal of commutator 
ripple and mechanical noises required 
some patience and ingenuity. D.C. mains 
ehminators, Mr. Wilson pointed out, 
«could be rather erratic in operation, and 
the cited a case where two eliminators of 


identical design were in use in houses- 


eight doors apart giving widely different 
results, one having practically no ripple 
and the other giving more ripple than 
music! 

Hon. secretary: Mr. E. ©. Wilson, 
“ Lingmell,? Kirklees Road, Birkdale, 
Lanes. : 

0000 


Demonstration of Wireless Control. 


Under the auspices of the Croydon 
Wireless and Physical Society Major Ray- 
mond Phillips will give a lecture and 
demonstration this evening (Wednesday) 
entitled ‘* Wireless Control and its 

~ Future.” The meeting will be held at 
8. o'clock (doors open 7.30) in the North 
End Hall, Croydon, and the chair will 
be taken by the Mayor of Croydon. 
Reserved seats are 5s. and 2s. 6d. (plus 
tax); unreserved seats are is. (plus tax); 
and balcony 6d. Tickets can be obtained 
from the hon. secretary, Mr. H. T. P. 
Gee, 51-52,. Chancery Lane, W.C.2, or 
from Kinnairds, North End, Croydon, 
and other agencies. 

as) oooo 


Evening with a Short-wave Set. 


A profitable evening was spent on Mon- 
day, February 21st, by members of the 


Croydon Wireless and Physical Society | 


when experiments were conducted with a 
two-valve short-wave receiver brought by 
a member. Morse signals from America 
and other short-wave stations were tuned 
in, and an opportunity was thus afforded 
to beginners of testing their knowledge 
gained at the fortnightly Morse instruc- 
tion class. This practical experience 
proved very welcome, and beginners 
learnt much regarding the international 
call-signs and abbreviations used by the 
various transmitters. 

The society’s syllabus will be sent on 
application to the hon. secretary, Mr. 
H. T. P. Gee, 51-52, Chancery Lane, 
W.C.2. Visitors are cordially welcomed 
at any of the meetings, which are held 
every Monday at 8 p.n. at 1284, George 
Street, Croydon. =. piss ig A 
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. The Story of Short-wave Work. 


The growing number of members. of 
the Bristol. and District Radio Society 
„who are attracted by the subject of short- 


wave wireless were given much valuable 


information’ on Friday, February 25th, 
when Mr. W. A. Andrews, B.Sc., gave 
an -address of absorbing mterest. 


short-wave communication, poiuting out 


that the earliest wireless work was done. 


on very sort wavelengths. He told how 
amateur stations, first. allotted a wave 
length of 1,000 metres, were forced to 
reduce their wavelengths as the needs 
of other services increased, and how 
amateurs had made the 
opportunities on the lower wave bands. 
He considered, however, that amateur 


$  Bdinburgh and District’ Radio Society — 


Mr. 
Andrews provided a historical résumé of 


most of their- 


Wireless 
o World 


An active amateur station in Japan. The 
transmitter of J KZB owned by the Tokyo 
Electric Co., Ltd., Kawasaki, near Yoko- 

hama and operated by Mr. Y. Imaoka.. 


transmitters, although they had made 
great strides in technique, had not made 
any great discoveries in the fundamental 
principles of radio. The speaker gave 
some useful hints towards obtaining effi- 
ciency on the short wave lengths, provid- 
ing detailed particulars of a number of 
satisfactory circuits, and emphasising the 
need for care in the choice and placing 
of coils and variable condensers. 

Mr. L. E. Rogers won the society’s 
weekly ballot, the prize being a set of 


. FORTHCOMING EVENTS. 


WEDNESDAY, MARCH Sth. : 
Muswell Hill and District Radio Society. 3 
(Ab 8- pm. -At Tollington- School; : 

Tetherdown, N.10. Sale and Erchango 
Evening. OR E. 
Croydon Wireless and Physical Socicty.— 
At 8 pm. At North End Hall, Crou- 
don, Lecture and Demonstration: 
“Wireless Control and its Future.” 
: Tottenham Wireless Socicty—At 8 pm... 
: At the Institute, 10, Bruce Grove, Tot- 


weoteparethesace aveese 


: tenham. Lantern Lecture: " Reminis- 2 
7 cences of the Society's Activities," by : 
: Mr. F. E. R. Neate, ' : 


z (Iu the R.S S.A., Hall.) Exhibition of 
: Ap peratus, . : 
>: ss THU .SDAY, MARCH 10th. ioe 


> - Stretford and District Radio Socicty—At : 

: the Café Imperial, . Stretford.. A Talk : 
on Valves, followed by a demonstration : 
of the “Straight Eight” by the Mar- : 
coniphone Co., Ltd, k 


FRIDAY, MARGH ith. | ; 


Leeds Radio-- Society —At? Bpm. At 
Callinson’s Cafi, . Wellington - Street. 
Lecture: " Loud-speakera and Phones,” 

: by Mr. E. M. Washington, = 

>. Sheffield and District Wireless Society, At 
: the Dept. of Applied Science, St. George's 
: Square, The Month's Wireless News. 


MONDAY, MARCH tth- 


Southport and District Radio Society. —At 
8 p.m. At 20, Scarisbrick Street, Lee- 
t- č Pure:- Simple- Superheterodyne ` Re- 
ceivers,” by Mr. Me V Catbeecl. > ' 
: Northampton and District Amateur -Radio : 
: Nocicety.—At 8 pm. At the Cosmo Café, 
The Drapery. Lecture: ** Loud-speakers,” 

: by Mr. H. B. Care. 
: Croydon Wireless and Physical Societu.— 
: At 8 pam. At 128a, George Strect, Croy- 
: don. Lecture: " Modulation,” by Mr. 
: J. H. A. Whitchouse, of the B.B.C. : 
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short wave coils kindly presented by 
Messrs. Igranic Electric Co., Ltd. 


The K.L.1. Valve. . TE oe 
A sample of the new K.L.1 valve was 
shown by Mr. Harwood, of the Marconi- 
phone Co., Ltd., at the February meet- 
ing of the Kensington Radio Society. 
Mr. Harwood: explained the unique design 
of the new valve and expounded its work- 
ing principles. l 
An interesting talk was given on the 
Marconiphone “‘ Straight-8”’ receiver, 
and the lecturer tuned in a number of 
stations with a volume and quality which 
left nothing to be desired. . j 
Hon. secretay > Mr. G. T. Hoyes, 29, 
meee Phillimore Place, Kensington, 
as 9000 


A New Loud-speaker. 


Mr. Darvel, a member of the Ilford and 
District Radio Society, demonstrated a 
new loud-speaker at the meeting on 
Wednesday, February 23rd. The flare of 
the horn was 14in. in diameter, and Mr. 
Darvel explained that the curve had been 
worked out logarithmically; the instru- 
ment had been practically tested to ob- 
tain the best results. | Working on two 
different sets the loud-speaker delivered 
good volume and quality, and showed 
reasonable sensitivity. Another member, 
Mr. Haddock, demonstrated a calibrated 
buzzer wave-meter and showed the ease 
with which fine ‘tuning can be accom: 
plished by means of such an instrument. 

Acting secretary, Mr. H. H. Carr, 39, 
Lynford Gardens, Goodmayes, Essex. 
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Experiments in Selectivity. 

Considerable interest was aroused at 
the last meeting of the Tottenham Wire- 
less Society when Mr. H. T. Winter 
(G2YK) lectured on t‘ Selectivity from a 
New Angle.” | 

Before we can experiment on selec- 
tivity, the lecturer said, we must consider 
actually what we mean by the term. 
Some sets were described as ‘‘ very selec- 
tive,” and yet their owners were content 
to hear one station, while a ‘‘ back- 
ground ° was provided by another. In 
the experiments which Mr. Wimter had 
conducted he had demanded a dead 
silent ‘‘ background °” all the time. 
Three factors had to be considered. 
First, there was the distance of. the 
transmitter; secondly, the power of the 
transmitter; thirdly, the frequency dif- 
ference of the stations to be selected.. 

Describing his experiments, Mr. Winter 

said that with an average receiver tuning 
to 460 metres was necessary at six miles 
from 2L0 before that station could be 
entirely. cut out. When the receiver was 
removed to a distance of 16 miles the 
London transmission could be eliminated 
by tuning to 440 metres. At a distance 
of 30 miles the separation of Bourne- 
mouth aud London. was easy. Under 
normal conditions the strength of a signal 
varied as the square of the distance from 
the transmitter. 
- The assistant secretary, Mr. J. W. 
Wroth, of 5, Henningham Road, Totten- 
ham, has ‘been granted a transmitting 
licence with the call-sign of 2WT. 
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NEWS FROM 


Are the Dominions Interested ? 


“last week there was another fluttering 
i wings over the suggestion that the 
‘BBG. would soon experiment in broad- 
fasting on short wavelengths to the 
Dominions. ‘There is nothing new in the 
idea; indeed, it has been toyed with for 
more than a year, but we can take it as 
tertain that nothing will be done in this 
‘direction until the alternative programme 
‘scheme has been brought to maturity. 
“Charity begins at home ” is an excel- 
Tent adage which the B.B.C. is wisely 
‘keeping in mind. Moreover, it has yet 
to be shown that the Dominions are 
thirsting to hear the B.B.C. programmes : 
What doesn’t please Tooting may not 
Please Toronto. 

stag 0000 

The Short Wave. 

There is, however, a possibility that 
_ifand when the regional scheme becomes 
a fact Dominion broadcasting experi- 
ments may be conducted from Daventry 
‘Junior. Whether these transmissions 
will be on really short waves is open to 
doubt. I hear faint rumours that cer- 
tain of the engineers are losing their first 
fine frenzy of admiration for the short 
wave. 
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A Call from Los Angeles. 
© Captain West, of the B.B.C., had a 
Weary wait two Saturdays ago when he 
was “standing by” for a Post- Office 
transatlantic telephony call from Los 
_ Angeles. The call was expected at 2.30 
and came through at-6. The speaker was 
My. Earl Anthony, in charge of the Los 
_ Angeles broadcasting station KFT, and he 
put forward an interesting suggestion. His 
~ idea was-to transmit a programme from 
Los Angeles. for the benefit of British lis- 
- teners, using WGY, Schenectady, con- 
nected to KFI by land line, as a half-way 
house. ~ 
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Listen for KFI. 


elay from Los Angeles in the manner sug- 
gested was actually carried out two years 
ago? The trick was done in March, 1925, 
the relay lasting about 10 minutes, but the 
‘Yesults were very poor. I understand 
< from Captain West that an effort to fall 
itt with Mr, Anthony’s proposal may he 
‘Made before the end of this month. It 
1s possible that Los Angeles will offer a 
Special attraction in the shape of a talk 
by Douglas Fairbanks. 


BY 


_ How many readers remember that a- 
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By Our Special Correspondent. 


Programmes for the Dominions. 

—A Talk with Los Angeles.— 

The Boat Race. — B.B.C. at 
Olympia.—Oscillation. 


A 7,000-mile Talk. 


By the way, Captain West found the 
quality of telephony from Los Angeles 
rather poor, though perhaps this is 
hardly to be wondered at in view of the 
fact that the distance covered was over 
7,000 miles! Half of this distance was 
spanned by land line. There was a com- 
plete absence of fading and atmospherics. 


A CONTROL ROOM IN 


Listeners’ Hall, at the Daily Mail Ideal Home Exhibition, Olympia, 
can be seen in the background with two control tables on each side. 
receivers for London and Daventry are shown in the left-hand corner, 
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ALL QUARTERS. 


A Boat Race Doubt. 


It appears that we are to enjoy the 


thrills of the Grand National and the 
University Boat Race without stirrmg 
from our armchairs. Despite the 


threatened difficulties connected with the 
broadcasting of the former event, I hear 
that the B.B.C. engineers are more con- 
fident of success with the steeplechase 
than with the boat race. Stationary 
microphones and duplicate apparatus can 
be provided at Aintree; not so on the 
Thames. The launch following — the 
crews will be equipped with a short-wave 
transmitter, but lack of space will pre 
clude duplication. It is on this score 
that the engineers are nervous, for during 
the past year or two the duplication of 
“0.B.” gear has been ,an invariable 
rule. 
0000 

Keston in Waiting. 

The transmission from the pursuing 
launch will probably be picked up by a 
receiver on the river bank and relayed by 
land line to 2LO. But if trouble is ex 
perienced through oscillation, jamming. 
or other causes, Keston may take a 
hand. 


MINIATURE. A cleverly built model on view in the 

The * S.B.” board 

The two check 

The line cor- 

rector occupies the centre, while on the left will be seen the switchboard controlling 
the central battery + 
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In the “ Listeners’ Hall,” Olympia. 

Entering the “ Listeners’ Hall” at the 
Ideal Home Exhibition last week, I was 
struck by a certain “ glass-case’’ atmo- 
sphere suggestive of that subtle something 
which changes an exhibition into a 
museum, The signed photographs of 
broadcasting celebrities gave one the faint 
impression of departed glories. 

But the fancy passed when the orchestra 
struck up. I say-‘ orchestra’ advisedly, 
for the reproduction of Daventry’s morn- 
ing programme, using Receiver “ C,” was 
almost uncannily realistic. This receiver 
is admittedly the best of the three typical 
sets, “A,” “B” and “C,” which the 
B.B.C. are demonstrating in “order to 
prove what can be done. 
three receivers are- shown on the walls, so 
little excuse is left’ for asking awkward 
questions, 


encouraged ! 
oo000 


Overheard at Olympia. == . 
Elderly lady in the “ Listeners’ Hall” : 
“Please I want to sea the man talking 


into the microscope.” 
0000 


“Rain, Rain, go to Spain.” 

The great barrier constituted by the 
Pyrenees makes for very great differ- 
ences between the climates of France and 
Spain, and -for this reason Spanish 
listeners derive little benefit from the 
French broadcast weather forecasts. 


THE CHIEF SCOUT BROADCASTS. 
This photograph, taken two months ago, 


shows Sir Robert’ Baden-Powell 
addressing a gathering of scouts and 
guides at Cape Town, South Africa. The 
upper microphone, a Marconi Magneto- 
nhoue, conveyed the speech to the focal 
broadcasting station. Beneath it is a 
microphone operating the Murconiphone 
public-address amplifner. . 


Cirenits of all 


which, imeidentally, are not. 


° ‘ 
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An interesting step towards inde- 
pendence in this direction has been made 
by Radio Barcelona, which has in- 
augurated a new service of weather 
reports in conjunction with, the Spanish 
observatory at Tibidabo. A special land 
line has been installed between the 
station and the observatory, so that 
listeners in the north of Spain will be 
able to rely on accurate weather fore- 
casts at least twice a day. 
io. 7 l oo0oo0o0 ; 

For Esperantists. - 
' For the benefit of Esperantists I am 
asked: by the -British Esperanto ‘Associa- 


_ tion to spread the good news that we may 


expect an ‘Esperanto programme: from 
Cleveland, Ohio, in the early morning of 
sMonday next, March 14th. apwe oon 
` The station is WHK, working on 272.3 
metres, and the transmission, consisting 
of American music and ‘short’ Esperanto 
talks, will take place between 5 and 7 
a.m. (G.M.T.).. a 

Reports of reception will be welcomed 
by the station officials at Carnegie Hall, 
Cleveland, Ohio, U.S.A. . 
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Sir Oliver Lodge’s Programme Postponed. 
“ My Programme,” by Captain Harry 
Graham, originally fixed- for March 21st, 
is now changed to March 11th: and Sir 
Oliver Lodge’s proposed programme for 
the latter date has been postponed to a 
date when the great scientist can find 


more leisure than he has at present. . 
0000 | fed S 


Beau Nash to Broadcast. l 

The history of Bath is linked up with 
the story of Beau Nash. In a concert 
from the Pump Room of this famous old 
watering place, which will be relayed to 
the Cardiff station on March 24th, Beau 
Nash will talk to his contemporaries. 
The story of the spring will be given, 
the chimes of the abbey will be broadcast, 


and the Mayoress of Bath, that well- 


known novelist, Madam Sarah Grand, 
will give a good-night message. 

T oo0oo0oo0o 
New Oscillation Pamphlet. 

With the view of overcoming the oscil- 


lation nuisances the B.B.C. is preparing 


a further pamphlet on the subject, show- 
ing how listeners may avoid the trouble. 
The number of-complaints of oscillation 
now received at Savoy Hill is oyer 400 a 
week, 

oo0oo0oo 


When Noise Annoys. 

One or two outside broadcasts have 
come in for. criticism lately owing to the 
presence of extraneous noises.: The ques- 
tion of extraneous noises can be viewed 
from more than one angle. 

In the case of a running commentary 
on a football match the incidental sounds 


produced by a seething crowd undoubtedly’. 


help the listener to feet that. he is shar- 


ing in the spectators’ joy:.but when an’ 
S JOY ; 


orchestra is being broadcast from an 


hotel the sounds of the clashing of knives 


and forks are too poignant for words, 
particularly when the listener is hungry. 

Fortunately the actual noise produced 
by plate and cutlery-is generally absent 
from hotel transmissions, but the 


-i Berrast.—Irish Programme. 
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FUTURE FEATURES. 
Sunday, March 13th. ` 


Lonnon. — Military Band Pra 
gramme. | E 
: BIRMINGHAM. —Symphony Concert. 
: Monday, March 14th. 


: Carpirr.—‘ Some Summer Eve,” 
a Cameo by Gordon McConnel. 
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ABERDEEN: — “ By Virtue of a 
_+ Broadcast,” play by Frank H. 
~ Shaw. >> 
; Tuesday, March 15th. 

Daventry.—The Compositions of 

,- . -Bela Bartok. : $ 

MANCHESTER.—V andeville. 
BeLrasr.—Songs and. Dances of 

the ’Nineties. 
= Wednesday, March 16th. . 
. Lonpon.—Irish Concert. 
_BremincHam.—lIrish: Concert, 
ABERDEEN.—Scottish Concert.’ 


: MAaNcHESTER.—Romantic Music and : 
: _ Folk Songs. ; 
; Gtascow.—Popular Russian Pro- i; 
: gramme, : 


Pee cenasenece 
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= Thursday, March 17th. - 
_Lonpon.—B.B.C. National Concert 
relayed from Royal -Albert 
: Hall. 
: _. Friday, March 18th. 
i  Lonpow.—Compositions by Arm- 
strong Gibbs. 
BournemoutH.—An American Pro- 
~ gramme. Š a 
_Carpirr.— Seconds Out,” a Pro- 
"gramme with a Punch, ar- 
ranged by Jimmy Wilde. _ 
“MANCHESTER. — ‘‘Making . His 
Name,” a comedy. | 
;, GLascow.—Rimsky Korsakov Anni- 
l ' vėrsary Programme. l 
`` Saturday, March 19th. 
=- Lonpon.—‘‘ The Arcadians.” | 
- BirMincHAM. — Popular Celebrity 
l a relayed from Central 
all. - 
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“t ponging * and other disturbances which 
have crept into recent broadcasts of this 
type tome from no other source. The 
problem is a coniplex one. Hotel guests 
can hardly be asked to ‘‘ down forks.” 
. S oo0oo0oo . 
Big Business in Hungary. l 
= After, sixteen months of successful 
working the Budapest broadcasting 
station is installing a new 3-kilowatt 
transmitter built by the Telefunken Com- 
pany. Many improvements have ` been 
made iin the aerial system, and it is 
hoped that Budapest will now make 
itself heard'over a much wider area than 
hitherto. : 

But the new station will be a mere 
infant beside the hypothetical 60-kilowatt 
station which the authorities appear to 
‘be’ planning, according . to ‘information 


.¥eceived from a. Hungarian correspondent. - 


‘Estimates for such -a-station have been 
submitted by four well-known firms, viz., 
the Marconi Company, the Telefunken 
Company, Standard Telephones ` and 
Cables, and La Compagnie de T.S.F. 
Frangaise, and the decision of the Hun- 
garian Broadcasting Company is now 
being awaited with interest. 
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Part V.— The 


st article of ‘this series the contributor aptly 
at the London station control room as the 

aah of British broadcasting. A more fitting 
-could | oa. be applied, for it is from this room 

eV is programmes from the London studios are 
and linked up with the B.B-.C. stations 
Bite country. How is it alt done? What 
ae ; to allow of the smooth and rapid changes 
mmes that take place several times during an 
e o aei Why is it that when these 
re taking place there is hardly a pause between 
stems £1 or noise of any kind that one usually 
rith the changing of electrical or mechanical 
s? Everything is Teally very simple, and it is 


ial thai - this should be the case; for the whole : suc- 


bein y comprehensive but simple to operate. 
7 ely mages 
' pS 2 De 
j Bs es the layout of the various units in the 
I roc and it will be noticed that there is a central 
d acent equipped with two banks of 6-volt, 
eries for filament lighting, the total pos- 
Evae operated off this battery being 120, 
g 0.85 amp. ‘There is also a battery for 
oe two banks of aay 22 AH. 


Battery System. 


e reia "This ee is fie source “of 
€ or Fyi valves ; in the control room, In addi- 


ge 


4 connection with lys and ‘‘ engage’ 
set is made to the main switchboa rd from 
: es by means of $in. copper rod with suit- 
dos to the battery. The H.T. is wired 
er rod, the grid negative battery being con- 
amplifiers through a small separate 
ans of lead-covered wire. ‘The L.T. 
from va motor generator, and the H.T. direct 
ins, the grid negative and relay batteries 
ig charge 1 from ‘another’ small motor generator. The 
1 switchh voard is fitted in the control room proper, 
tion being made to the various units throughout 
n trol room by means of overhead copper rod, the 
‘od he ‘minating at a suitable height and being con- 
diese cable, via a plug and socket, to the 
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bak ae 
nectio ns 


tery Supp .pply, of any unit can be controlled either 
itself or from the main switchboard. 
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pi a _ Amplifying Unit. 
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L f d, “ B” amplifier, output board, and 
sllaneous an m plifier. | This baigi np ua need not — 


ne . 
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sa complete amplifying unit consisting 
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Control Room. 


By A. C. SHAW. 


as it is not for use in cennec- 
tion with transmission. The lines from the outputs of 
the “À” amplifiers, referred to in the last article 
(Part IV), run direct to the main control room via a 
central distribution panel, and from this panel radiate to 
four amplifying units, all incoming or outgoing lines on 
these units being in parallel. 

In the case of the input and output boards connection 
is made in a manner similar to that used in the Post 
Office, jacks being used for this purpose. On the input 
board Fens ER a lines, outside broadcast ‘lines. 


be seriously considered, 
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Fig. 18.—Layout of control room at Savoy Hill. 


Greenwich and Big Ben lines. It can readily be seen 
therefore, that if these lines are connected to a strip of 
jacks on one board, it 1s easy to change from one point to 
another in a very short time (see Fig. 20). These 
changes are made by means of a plug and cord con- 
“nected direct to the input of a three-stage amplifier. This 
amplifier, which is known as the ‘‘ B” amplifier, is, 
perhaps, the most important of all amplifiers in the broad- 
cast chain. The design of suitable input and output trans: 
formers has been given very considerable attention ; in 


| fact, the whole amplifier has Tay made as near pertect . 
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‘as possible, and, with an adequate factor of-. aiy to 


‘ensure no possibility of distortion when dealing -with the | 


greatest volume that may -be necessary to pass on to the 
transmitter.. - 


Volumė Control. . 


There are ‘three stages of amplification on this ampli- 
fier, separate potentiometer control being provided on the 
‘grids of the first and second valves. The last stage of the 
amplifier’ has three parallel valves to ensure that there 
is no possible. chance of overloading. > This amplifier is 
ased throughout the whole of a transmission, an engineer 
being seated at the control table-watching meters fitted on 
the amplifier to show him when the transmitter is about 
fo.run into grid current, indicating distortion, and, in 
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are checked several times a day, to avoid-any possible 


chance of a fault developing on the control room modula- 


tion meter.: The modulation meter itself is wired direct 


from the cle cheek receiver, so that there is a con- 


stant indication of the modulation of the carrier wave. 
When ihe modulation is extremely heavy or ‘‘ peaky ” 

there is a tendency for the transmitter to run into grid 
current, which would result in distortion. As the. control 


: engineer is responsible for ensuring that this does not 
occur, a grid meter is fitted which is synchronised. with 


a similar meter fitted at the transmitter. It should be 


‘noted that. whereas the volume meter gives a constant indi- 


cation; the grid meter does not indicate until the trans- 
mitter-has run inte grid current with consequent distortion. 

Connected directly to the output of the ‘‘ B ’’ ampli- 
fier is the output board, and from this board lines radiate 
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Fig. 19.—Complete amplifying unit. 


addition, watching the volume meter, which tells him 
whether his control of the output volunie is correct. He 
sits there, wearing telephones, watching these needles, 
hands on the control knobs, turning slightly this way, 
slightly that, anticipating where possible and ever alert 
to the needs of crystal user as well as the owner of the 
finest valve set. It is often necessary for him to control 
from a musical score when operas, symphonic concerts, 
etc., are being broadcast. This engineer’s work is by no 
means casy, as it means concentration throughout the 
whole of the transmission. It is therefore necessary that 
he should be a man of wireless ability and musical know- 
ledge, and it is necessary for him to undergo several 
weeks? training before heing allowed to take over control 
of any transmission. In front of him he has a modula- 
tion meter indicating to him the reading of a similar in- 
strument fitted at the transmitter. These two instrunients 


to the spare. 


to various parts of the control room and also to the 
Oxford Street transmitter. Three lines are constantly in 
use to the latter, one being utilised for the actual trans- 
mission, one for ‘ordinary telephone conversation, and one 
being kept in reserve should one of the other lines break 
down. Should trouble occur in this respect, it is a matter 
of half a second or so to make a change from one line 
Lines connect direct from the output board 
to the simultaneous switchboard, so that programmes 
being passed through the output board may be .passed 
direct to provincial “stations. In this manner the trans- 
missions of Daventry are carried out daily, passing 
through a special line amplifier, about Which more will 
he said in a later article. 

The engineer controlling must listen to the transmission 
by wireless, and to effect this the London and Daventry 
checking receivers terminate on the output board, so that 
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A Tour Round Savoy Hill.— 
‘the controlling engineer, 
‘Simply connects up a pair of 
‘phones to the appropriate 
jack, and the results he hears 
"are those that every other 
listener should hear. 

The complete amplifying 
Unit has now been described. 
‘There are four such units, 
‘and the wiring of each is so 
arranged that should one 
down or become 
faulty in any way an instan- 
taneous change can be made 
y ithout affecting trans- 
mission. As all wiring is 
arranged in parallel circuits 
it is easy to understand that 
“Similar connections are made 
On eyery board, and that 
What holds good for one 
wit must hold good for 
another. It is therefore 
“Possible to take a trans- 
Mission from one studio on 
two“ B” amplifying units. 
This would, of course, not 
be necessary, but it can also 
be seen that if it is necessary 
at the conclusion of the programme from the studio to 
fade in an O.B., this can easily be done using 
“another “B? amplifier, paralleling the outputs in a 
‘Suitable manner, gradually fading in one item while the 
other is being faded out. 

~ In the last article it was mentioned that an amplifier 
exists between the studio and the main control room. In 
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Interior of control room at Savoy Hill. This photograph should be studied in conjunction with the 


schematic plan in Fig. 18. 

the case of an O.B. there is a similar amplifier giving 
slightly more magnification to compensate for line loss. 
The conditions in the control room, therefore, are similat 
in every respect to that of a transmission being taken from 
the studio. You have often heard the announcer say 
‘Goodnight; goodnight everybody,” and at the same 
time a dance band would gradually be faded in, so that 

there was actually no 

break between the end of 
| the studio performance 

and the beginning of, the 
music. At the 
time the 


dance 
appropriate 
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Fig. 20.—Ter mination of land lines in control room. 


dance music can be heard. 
By the time the announcer 
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has concluded the dance band is at full strength, so that 
the transmission is then again normal. A later and more 
eficient method of doing this is now being introduced 
whereby the whole operation can be carried out on one 
amplifying unit | 


Foolproof Device. 


If reference is made to Fig. 20 it will be noticed that 
connected directly to the sleeves of the input and output 
board jacks are a number of engage lamps. These are 
not connected with transmission, but are a method of 
making connections on amplifying units foolproof. As 
soon as the input plug and cord of a ‘“ B”? amplifier are 
connected to any studio line a battery connected to the 
sleeve of the plug itself passes a current through a lamp 
connected to the sleeve of the jack, thus giving visible 
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indication that this particular line is engaged. The other 
input boards being in parallel with the one being used 
are also affected, so that the four lamps give warning that 
that particular line is in use. This method of indicating 
when lines are engaged also applies to the output board, 
so that there is very little likelihood of accidental dual 
connection being made of separate amplifying units. 


O.B. Line Tests. 


In connection with lines to O.B.’s, tests are carried 
out on these lines daily. There are 200 pairs of lines 
terminating on a plug and jack board in the control room, 
any of which may be utilised during the day’s transmis- 
sion. Therefore, each morning an engineer makés a test 
of each line to prove whether the insulation has fallen 
below a certain standard, whether the lines are in con- 
tact, whether they are earthing, or whether they are con- 
nected through to the place of O.B. This is the daily 
test that is carried out on all lines. In addition, tests 
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to ensure that no ‘‘ cross-talk ’’ or telephonic conversation 
gets across from an adjacent pair not running to Savoy 
Hill. These latter tests are also made to ensure that at 
the last moment the lines have not become faulty since 
the morning test and that they will be suitable in every 
way for a transmission. It sometimes happens that the 
lines become faulty a few minutes. before transmission, 
and steps must be taken at once to ensure that other lines 
are available. In 1925 a transmission had been arranged 
from the racecourse on Derby Day. Ten minutes pre- 
vious to the transmission a test had been carried out and 
the engineers in the London control room had been speak- 
ing to the engineers on the racecourse. The tests had 
proved in every way satisfactory. A few minutes before 
the transmission was due to begin the lines becanie defec- 
tive, so much so that the transmission failed entirely. 


Checking Quality. 


In a small listening room close to the main control 
room a loud-speaker is fitted, operating off the London 
or Daventry check receiver unit. In this listening room 
an enginecr sits the whole of the evening listening to the 
quality of the transmission. He sits there alone, pre- 
pared for any trouble that may arise and taking par- 
ticular notice of the difference, if any, in the types of 
transmission from the various studics. He should know 
whether the piano in Studio 1 is similar in every respect 
to that in Studio 4, whether there is too much echo or 
too little being superimposed on the transmission. Imme- 
diately he notices any defect he makes enquiry of the 
control room, who supplies him with the necessary in- 
formation and what steps have been taken to rectify the 
fault. It is also part of his duties to superintend the 
balance of musical items, and in this he is assisted by 
specialists. He has dircet communication with all studios 
so that he may quickly learn of existing studio condi- 


tions. Perhaps a talk is. being given in No. 6 studio. 
The speaker’s voice may not be ideal for broadcasting. 


There may be a distinct ‘‘ griddiness ° or nasal sound 
about the transmission. The engineer listening immedi- 
ately notices this and telephones through to the studio 
concerned, confident that no engineering fault exists. He 
is able, therefore, to localise quickly any fault that may 
arise. 


The Operation of Time Signals. 


All listeners have heard the tuning note of one minute’s 
duration, followed either by the time signal from Green- 
wich or Big Ben. The standard time signal, of course, 
is that from Greenwich, for the error is never more than 
0.002 of a second. The tuning note and Greenwich 
time signal are both operated from the same apparatus, 


and if reference is made to l'ig. 22 the actual circuit and 
operation can easily be followed. The lighting of the 
valve filaments is done by the insertion of a plug into the 
time signal line jack on the input board, operating con- 
tacts in the filament circuit by means of a relay. The 
circuit immediately becomes operative, generating a note 
of low frequency which can be varied if desired by means 


of the condenser across the reaction coil. A coupling 
coil connects to the input of the amplifier direct, but it 
will be noted that unless the Greenwich Relay is actuated 
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> the amplifier is short-circuited by the relay 
This \ort-circuit path is removed by operat- 
the relay from a key fitted on the input board, so that 
n ap of Foe oscillator i is connected to grid and filament 
e a m lifer. When this short-circuit is again made 
the position of the switch, thereby releasing 
2 “the circuit is then in readiness to be actuated 
Greenwich pe As soon as contact is made a 
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h tk h lay “again Ortes, the short-circuiting 
Nos ved, and all listeners receive the familiar six 
RA. 
E > 
non of the Big Ben time signal is a much 
ngemient. The sound waves of Big Ben 
ni phone suspended i in the tower. ‘This 
5 bound up in cotton wool, the whole being 
_ rubber. football bladder This has 
sdeopig. effect, and tends to lessen the 
“conditions. The microphone is in- 
, and on one occasion the engineer 
bi irds | fad pecked a hole in the bladder and 
a good deal of cotton wool! A line from 
s direct with Big Ben, the polarising 
icrophone being switched: into circuit 
ie signal switch key on the input board, 
rahe from the secondary of a suitable 
to the time signal jack on the input board. 
i ‘vor H h mentioning that the common battery 
dine connection with all time signal 
ind | d that current from the central 300-volt 
| ate eed to soy.) passes on the Green- 
cigs the time signal from Greenwich 
) ners between the announcer in the 
> en gine I in the control-room, and it. is 
ode of sig als used should be extremely“ 
weno perate. In addition to ordinary 
tion wat method of signalling exists — 
SSe e to the announcer and en- 
is about io commence or end., 
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Over each studio door, inside and outside, red lights are 
fitted. Inside the studio, handy to the announcer, therc 
is a buzzer push which communicates direct with the 
control room. This buzzer push, besides operating. a 
buzzer which gives an audible indication, also operates a 
relay which in turn operates green lights indicating the 
studio that is buzzing, thus providing the visual indica- 
tion of the studio in service. Whenever it is desired to 
connect the studio direct to the aerial, the announcer gives 
one short buzz, the engineer sitting at the control table 
imniediately connects up the ‘‘ B” amplifier to the 
studio, fades in on his controls, and switches on the 
studio red light. The announcer seeing this red light 
knows that he*can go ahead. At the conclusion of an 
item the announcer desires that the studio should be taken 
off the aerial. He gives two short buzzes, the engineer 
the green light indicating which studio has 
buzzed, he immediately fades down his controls. and 
switches out the red light. As soon as the red light has 
disappeared, the announcer knows that he may-carry on 
casual conversation. Occasionally it has happened that 
this casual conversation in the studio has been radiated, 
due to a slight misunderstanding, but it is not often that 
this occurs. This method of signalling applies to all 
studios. 

During the whole of the programme constant touch is 
being maintained between the announcer and the Senior 
Engineer, so that nothing will occur to endanger the 
smooth running of the programme. In case of anything 


-unforeseen happening, either due to the artist not appear- 


ing or due to a technical breakdown, there is always a 
studio in reserve and a pianist waiting for his services to 
be utilised 


General Supervision. 


There are a hundred and one small matters concerned 
with the running of a programme, both from a programme 
point of view and from an engineering point of view, and 
it is necessary that at least one person should have a 
bird’s-eye view of everything in connection with the trans- 
mission. To this end the Senior Engineer is doing nothing 
else but assign the various amplifier units in the control 
room to the different programmes to be broadcast. Some- 
times as many as four separate items are being passed! 
through the contro! room to London, Daventry, and pro: 
vincial stations, and to make these programmes work har-’ 
moniously one with the other is a matter of great import- 
ance. ‘There is nothing haphazard about it; every item 
must work to schedule time, and to this end plans are 
forwarded to the control room showing the items taken 
by stations at a specified time, so that the Senior Engineer 


can see in a moment what to arrange in connection with 


programmes of stations other than London. There is, 
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of course, an engineer operating the S.B. board corinect- 
ing up to various stations, attending to changes of lines 
where necessary, etc., but the general supervision of all 
that’ goes on in the control room is carried out by one 
man. He must be alert to any unforeseen changes in pro- 


gramme and rearrange items, perhaps on the London 
A provincial station due to- 

f 
take London at a certain time finds ‘they are likely to 


programme, accordingly. 


overrun. What should be done? Should London wait 
until the station is ready, or carry on with perhaps a very 
important item, thereby allowing the provincial station to 
miss the beginning. Rarely do these things occur with 
much more than two or three minutes for consideration. 
the 
Senior Engineer must not lose sight of the fact that in a 


few moments he is to supervise the change-over from 


studio to perhaps an O.B. to listen to a very important 
speech. He must therefore deal promptly and effectively, 
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giving clear-cut decisions concerning any matter that 
may arise during thé course of an evening’s programme. 
Sometimes it happens that a transmission from a studio, 
O.B., or provincial station becomes defective. ` It is left 
to the Senior Engineer to decide when the transmission 
is bad enough to cut. At the same time he must arrange 
with the announcer for an artist to be in readiness should 
the transmission. fail, _Here again a decision must be 
made and arrangements concluded ‘at very short notice. 
In consequence of these possible happenings, the Senior — 
Engineer must be alive to all that is taking place 
from the London studio, of what is happening at provin- 
cia] stations, and fully acquaint himself with the state 
of affairs at a coming O.B. It isso easy to be caught 
napping that never for one moment must he- lose his 
grasp on what is happening throughout the country. 

* In the next article a description of the apparatus and 
operation of the simultaneous broadcasting system will 
be given. l 
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A Note on the Mounting of Valves. ye 


By PAUL D. TYERS. 


N the early days of the thermionic valve little atten- 
tion was paid to the method of mounting, it being 
usual to employ ordinary valve legs, which were 

simply screwed into ebonite panels fixed in any portion 
of the set. The development of the dull-emitter fila- 
ment, particularly of the thoriated 60 milliamp. type, 
soon showed that some means had to be devised for 
counteracting the microphonic effects to which this type 
of valve was particularly subject. It is not’ surprising, 
then, that nearly all attempts to overcome this difficulty 
were confined to the design of valve holders. 

Manufacturers, however, have worked 

problem in two totally different ways. 


upon the 


Some 


mounted it on sponge rubber. If we examine these two 
methods critically we shall find that they are widely dis- 
similar in their effect upon the valve. Let us consider 
first of all against what effects the valve is to be pro- 
tected, and, subsequently, ‘determine whether or not the 
method which we adopt not only fulfills these conditions, 
but, at the same time, introduces no other undesirable 
effects. | 


Sources of Microphonic Noise. . 


The object of suspending the valve is primarily to 


avoid microphonic noises in the telephones or loud- 
speaker. These are occasioned by vibrations of one kind 
or another which reach the set and are transferred to the 
filament or other electrodes of the valve. Vibration of 
the valve electrodes causes a low-frequency modulation 
of the anode current, which modulation, of course, is 
reproduced in the telephone receivers. Obviously, then, 
our system of suspension must be such that it interrupts 
the transference of any vibration to the valve. A second 
undesirable feature of valve vibration is that it tends to 
weaken the filament, and, therefore, even a vibration 


have. 
mounted the valve holder on springs, while others have. 


which does not necessarily manifest itself in the tefephone 
receivers may be unduly weakening the filament. Obvi- 
ously, then, it is essential to eliminate as far as eau 
vibrations of all frequencies. 

Tf the receiver or the table upon whic h it is s placed” 
receives a blow, the result of the impact will be trans- 
ferred to all the components of. the set, and particularly 
the valves. If the valves are microphonic, that is, if the 
electrodes have any natural period of vibration which is 
not considerably danrped, a ringing noise will be audible 
in the telephone receivers. Let us consider what will be 
the effect of mounting a valve on a spring type of holder. 
When the force of the impact is transferred to the base of 
the holder, which retains one end of the springs, most 
of the effect of the shock will be lost in the springs, and 
accordingly the sockets which are connected to the other 
end of the springs will receive very little impact. In 
the case of a rubber-mounted valve holder the effect will 
he practically the same, and accordingly it would appear 
that there is nothing to choose between the two methods. 

However, a spring-mounted holder has a very definite 

natural period, and it is well known that-any system 
capable of sustaining oscillations, that is, one which has 
a natural period, can „be shock. excited. For example. 
one may quote the case of an ordinary tuned circuit of 
a wireless receiver, which is shock excited by atmospherics. 
Obviously, then, if the vibrations to which the set, is 
subjected were identical with, or near to the natural period 
of the spring-mounted socket, a condition of oscillation 
might be sustained, which, of course, would be very un- 
desirable. Jn the case of a rubber-mounted valve holder 
one may. compare it, with a very highly damped electrical 
circuit, in which any oscillatiens would die out almost as 
soon as they started. This naturally means that a rubber- 
mounted valve holder is preferable in at least one, 
respect to a spring-mounted holder. 
; B 36 


Pa 


-o p 


eg Li Á 
= U Name? E 


SAO, h 


Py - IN 


moe 


p ve 
oe 
- 


~ 


A = 


mt a _following conditions. 


ir in a fairly large hall. 


mounted in spring type holders. 


he A its m: aximun more ely: 


‘Loud ka A practical 

describing the principles of 
Performance and Design.” 

N. W. Mclachlan, D.Sc., 

F Bie & Sons, Ltd., Dorset 
| - Street, London, F.C.4 

. net, by post 2s, 8d. 


ae 
the t orrent of wireless literature 
Bs flo ded the bookstalls of recent 


n written concernin the principles 
eS = While freely dis- 
g the x nt EFT demerits of vari- 
pes of er components, writers 
to he lave left this oblet almost 
n the hands of the manufacturer, 
m piue to come between him 
' lic with a clear state- 
difficulties involved and of 
ble questions of compromise 


a better- understandin g 
) ‘er ey de- might frequently be 
itage to all concerned. 


e everyone whose wire- 
ts T supplemented ‘by the 


» Bade 


spe is not as good as 
is a musician as 
st, and he is, therefore, 


PA Āe <i 
E T FA 
S VER = i N aS 
— we be . 
“ a < 
"Es" > oth 
sr re ¥ 
MOEA f Sar Ta 
° >. ~ d g5 > 
PF < =~ se is 
2 Pits 
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suc eeding valves were mounted in spring type 
; obvious that any tendency for the produc- 
ained oscillations at the natural frequency of 
r, or some harmonic, or even the natural fre- 
yo EA or, again, some harmonic, would 
| be whole system to be very unstable. 
e w were to place the amplifier in close proximity to 
peaker generating powerful sound waves, these 
yes would impinge upon the surface of the 
and again tend to sustain the oscillation, the 
ice © f operations being identical with that of an 
ry regenerative valve circuit, in which energy of the 
tit ci cuit is fed back to the input circuit. 


ae oe A Concrete Example. 


this may actually occur is no mere ‘supposition, 
writer once experienced trouble of this nature 
` A special five-stage 
lifer ha to be arranged rather rapidly for the pur- 
of: operating two or three large loud-speakers situ- 
The source of supply of the 
| Sry components was rather limited, and the valves 


soon | as the amplifier was switched on a faint hum- 
sou J] was audible in the loud-speaker, which gradu- which can be obtained ver y cheaply. 
ew in pasy until it became quite deafening. 
jas | obviously a low-frequency howl, and was first 
i } tob > due to i insufficient screening in the amplifier. 
we bringing the loud-speaker nearer to the 
T, the sound became much more intense, and 
Vibrating one of the 
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valves by knocking it greatly enhanced the effect. By 
placing the loud-speaker about a foot from the valves the 
whole system oscillated with extreme intensity, showing 
that there was a distinct regenerative effect caused by the 
sound waves generated by the loud-speaker impinging 
The trouble was primarily overcome 
by moving the set into an adjacent room, but when one 
of the spring-niounted holders had been substituted by a 
sponge rubber-mounted holder the trouble was completely 
cured, and it was found possible to place the loud-speaker 
about a foot from the set without obtaining any interfer- 
This seems to be a very practical proof 
of the superiority of the rubber-mounted holder over the 
spring-mounted holder. 

The fundamental difference between the two types, of 


course, is that a rubber-mounted holder tends to damp out 
vibrations and shocks of all frequencies and intensities. 


Spring-mounted holders, while tending to eliminate to a 
very great extent any undesirable microphonic effects, 
have a most definite vibration frequency, and do not tend 
to damp out certain vibrations to any material extent. A 
spring type of holder is, no doubt, éasier to manufacture 
than a rubber one, but, from an amateur point of view, 
excellent results can be obtained simply by mounting an 


ordinary valve holder, consisting of four sockets and a 
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Book Review. 
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a subject which in some of its aspects is 
approached more easily from an artistic 
than irom a purely physical standpoint. 

After a preliminary discussion of 
general acoustic principles he deals with 
the well-known horn type of loud-speaker, 
and gives a clear explanation of the 
effect of the diaphragm or reed, the pres- 
sure chamber, and the horn itself. Then, 
on page 19, comes that distressing fact— 
that in order to radiate low tones a long 
horn is needed. Nine feet of exponen- 
tially bulging horn are difficult to cope 
with in an ordinary domestic room, so 
shortly. afterwards we pass on to a 
critical discussion of the hornless types. 
This takes up the greater part of the 
volume, and after some chapters on the 
effects ‘produced by a diaphragm in mo- 
tion, certain well-known instruments such 
as the “Kone” and the B.T.H. “RK.” 
are described in some detail, 


The success which has attended the ` 


author’s own efforts in the design of 
hornless instruments will be known to 
many readers, and no one will regret 


that a certain amount of space is given 


based 


over to the theory on which he has 
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piece of ebonite, on a small block of sponge rubber, 


When compara- 


tively thin connecting wires covered with sleeving are used 
for connection to the holder they may be soldered directly 
on to the usual terminals or soldering tags, without the 
necessity of introducing a flexible link. 
shows that it is preferable from practically every point of 
view to mount valves on sponge rubber. 


Experience 


the design of his reed and coil-driven 
cones. Many, indeed, will wish that he 
had given rather fuller constructional 
details of the latter. 

A useful chapter on the design of suit- 
able amplifiers for loud-speaker operation 
contains also some remarks on the pos- 
sible effects of hysteresis in iron-core 
transformers. They will confirm the feel- 
ing of many of us that intervalve trans- 
formers, good as they undoubtedly can 
be, are always to some extent suspect, 
and can never be quite so good as re- 
sistance coupling. 

The book is well illustrated with pho- 
tographs and diagrams, and, with the 
exception of a few pages which demand 
careful reading, it is very easy to follow. 
At the same time, it merits the close 
attention of advanced wireless engineers, 
to whom the interesting analysis of the 
action of a driven diaphragm on pp. 64-72 
(to mention one example) will give solid 


food for thought.. 
RiP, GD 
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BOOK RECEIVED. 


“Electrical Condensers : 
struction, Design, and Industrial Uses.” 
By Philip R. Coursey, B.Sc., F.Inst.P., 


M.LE.E. Pp. 637, with 514 illustra- 


tions and diagrams. Published by Sir 
Tsaac 37e 6d. n & Sons, Ltd., London.. 
net. j tee 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from | 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. | 


Multi-valve Receiver. 


| (No. 261,893.) 
pplication Date: Oct. 19th, 1925. 


A convenient method. of using a multi- 
valve receiver either as a straight set 
vr as a supersonic receiver is described 
by S. L. Forbes in the above British 
patent. The complete circuit is shown 
in the accompanying illustration, the 
more important portions being referred 
to by letter reference. The input com- 
prises a centre tap frame F tuned by a 
condenser C, connected through a grid 
condenser and leak G to the grid of the 
first detector valve V,. The valve V, 
is arranged as a local oscillator for super- 
sonic reception. The anode circuit of 
the valve V, contains a long wave selec- 
tor circuit in the form of a transformer 
T. A switch S, connects the anode cir- 
cuit of the valve V, either to the high- 
tension supply direct or through a low- 
frequency transformer A,. Valves V,, 
V, and V, comprise an intermediate 
amplifier, while the valve V, acts as the 


second detector. The output of this 
valve is coupled by the audio-frequency 
transformer A, to two note magnifiers 
V, and V,, a switch S, cutting out the 
last amplifier if desired. In order to 
cut out the superheterodyne portion, the 
anode circuit of the valve V, is connected 
directly to the audio-frequency trans- 
former A,, the remaining valves being 
disconnected from the circuit. 


ooo 
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A Reaction Control. 
(No. 263,258.) 
Application date: October 20th, 1925. 

A special form of coil coupling or re- 
action control is described in the above 
British patent specification by A. Bar- 
ringer and Ormsby and Co., Ltd. The 
variable portion of the holder is given a 
movement in two directions, łe., a 
lateral movement and an axial movement. 
The lateral movement is provided by 
means of a rotatable threaded rod R pro- 


Multi-valve receiver with “straight ” or supersonic connections. 


(No. 261,893.) 


- 


vided with a knob K. This is supported 
by brackets B, which carry a guide rod 
G. The moving element is fixed to 3 
block D which is free to move along the 
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Variable reaction control. (No. 263,258.) 


vuide rod G, which is provided with a 
thread which co-operates with the screwed 
rod R. Rotation of the knob K, there- 
fore, causes the block D to travel back- 
wards and forwards along the guide. The 
movable portion is shown as M, and 18$ 
provided with,a slot for retaining the 
winding., This is fixed to a stud O held 
in the block D. - An extension X screwed 
to the portion M bears against the side 
of the movable block D, and, therefore, 
prevents the rotation out of the vertical 
plane of, the portion M in a clockwise 
direction, while a helical spring H nor- 
mally keeps the movable member in the 
vertical plane. Fixed to the base of the 
arrangement-is a vertical stop Z. It w 
be obvious that, as the block D moves 
to the left, the moving member M w! 
come into ‘contact with the end of the 
stop. This, however, is below the centre 
line of the movable member, and, there | 
fore, as this moves still farther to the 
left it will cause it to rotate about the 
stud O, sv that the plane of the moving 
coil is finally at right angles to that of 
the fixed coil.’ : 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


ne e should be addressed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


a INSMISSION OF PIANOFORTE MUSIC. 


-Why | y do Some of your correspondents take such delight 
ever} ery OF portunity of criticising the praiseworthy efforts of 
-B. engineers in their striving after perfection ? 
thaps your correspondent Mr. E. C. Richardson is un- 
t the quality obtained with the very best of amplifiers 
| I ers can be utterly ruined by the machinations 
an Eignir selfish—radiating neighbour, as I know to 
y sorrow. Admitted, it is not easy to differentiate at times, 
T fancy if Mr. Richardson’s receiver were as good as the 


h the joa recitals or any other musical item. 
at ndo n, S.E HAROLD C. HUXTER. 


ee a oe ee 


>. 
ar, —\ Yill you yon permi me through your columns to reply to 
son’s letter in the issue for February 16th? 

4 fel that ‘it would not be right for the non-technical public 
gain t pee Oreos impressions Mr. Richardson's letter is 
vy “D; UU 

Beas lefinit ly that his remarks, ‘‘ Surely the time has 
tome for a frank ayowal that the transmissions are never 
i aad a near it), and also, at times, they are 
y are completely unjustified. (I am, of course, 
oy a refers to pianoforte music transmitted from 
n studio, and not from ‘‘ outside.’’) 
ell known that transmission is not perfect, but its 
are not apparent to the average music-loving 
Would Mr. Richardson suggest that the pianoforte 
as heard in the concert hall is perfect ? 
1g oe that Mr, Richardson looKs to his set, loud-speaker, 
paying particular attention to the harmonising of com. 
ey employment of correct grid bias, if he has none; use 
; See including a good power valve in the last 
3 ROBERT N. BALLARD. 


y 24th, 1927. 
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a. > Tog EPE oc 
nae 1s with interest that I read the correspondence that 


ing pore Earned through your columns concerning the _piano- 
e served out by the B.B.C. I have been experiencing 


ashe “ Reliabilit Wireless 
le No. 9, an encyclopedia of the best 
5s goods — by the most reliable 
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wireless cabinets. 


Service ”’ 


S.s transmitter he would not have much fault to find ` 
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Electric House, Grape Street, Shaftesbury 
Avenue, London, W.C.2. List 89—a price 
Bee Cabinet Works, Ltd., list, with illustrations, of ‘‘ Emaco ” 


Ernest J. Baty, B.Sc. (Hons.), 157, 
Dunstable Road, Luton. 
particulars of the 
for receivers. ` 
erpis M Radio Instyuments, | 
ha Manuf comp Co., Ltd., Street, New Oxford Street, W.C.1. saws. 


similar trouble to that which your correspondents complain of, 


and, from what I can gather, there is certainly one studio at 
This is studio No. 4. Whether the cause of 
is the microphone used or the acoustics of 
the studio I am unaware, but there is no doubt that piano 
music transmitted from this studio is always distorted. I 
reached this conclusion some months ago, when, during some 


2LO at fault. 
the “‘blasting ” 


transmission or other, I cannot remember exactly what it was, 


the announcer mentioned that studio No. 4 was about to be 
used. Piano music was transmitted with the accompanying 
‘blasting ° on some notes. When a change was made to 


another studio perfect reproduction was the result. 
London, N.W.2. M. W. PILPEL. 
March 2nd, 1927. 


Sir, —I was glad to read the further correspondence in your 
issue of March 2nd about the transmission and reception of 


piano music. 


I may perhaps add that my reception of the piano agrees 


very closely with that described by Mr. Rossiter, and that 


my set approximates to your (most excellent) ‘‘ Everyman's 


Four” receiver. ‘The only material difference is that the out- 
put to the L.S. is through a (high inductance) choke-condenser 
arrangement, followed by the transformer recommended by the 
makers of the L.S., which is a Western Electric ‘‘ Kone.” The 
last valve is a B.T.H. Bll, and this, with suitable bias and 
180 volts on the plate, should surely allow for plenty of margin ? 
The anode resistances I use are: For the first stage a 2- 
megohm grid leak (Ediswan), and for the second a 100,000-ohm 
wire-wound Varley. This last follows a B.T.H. B4, which 
again should allow plenty of latitude as the third valve. 
West Byfleet. E. C. RICHARDSON. 
March 2nd, 1927. 


BROADCASTING IN GERMANY. 


Sir, —I see a comment on the broadcasting of a boxing match 
in Germany on page 242 of the February 23rd issue. 

I heard that on two valves on phones, and it was just as 
vou say; I heard every sound, the blows included. 
` I think the B.B.C. will have to look to its laurels. 

Whitby, March 1st, 1927. W. SCOTT HODGSON. 


Descriptive folder relating to the “ R.I’ 
rectifier, for charging batteries from A.C, 


Swedish General Electric Ltd., 5, 

Chancery Lane, London, W.C.2. List 

A30 dealing with ‘‘ Century ’’ single 
phase and polyphase electric motors, 

H. Maddison, 2a, Ronalds Road, Hol- 
loway Road, London, N.5. Price list of 
‘© Allwoodorn ’’ loud-speakers. 

Dent & Co., & Johnson, Ltd., Linwood 
Works, Linwood, nr. Paisley. Tllus- 
trated catalogue of ‘‘ Linwood °” loud. 
Card giving speakers. 

** Wireless Doctor Fry's (London), Limited, Enox House, 
24-28. Water Lane, London, E.C.4. 
I.td., 12, Hyde Price list of ‘‘ Enox”’ British trade hack 
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“The Wireless World” Information Department 
Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department.’ Each 


separate ques:ion must be accompanied by a stamped addressed envelope for postal reply. 


Adding a Stage of H.F. to 


**Everyman’s Four.” = 
receiver 


[ have an * Everyman's Four’ 
and the results are very wonderful, 
considering that I have to work with 
an indoor aerial and live in a flat 
almost completely screencd by other 
buildings. For this reason I pro- 
pose trying a second H.I. stage, as 
in “The Wireless World Five,” by 
the same author, but I thought of 
using the existing “Four”? and 
merely adding the second stage as 
shown in the diagram. Is this likely 
to prove a satisfactory arrangement? 

F. M. S. 

The answer to this question is Yes, the 
arrangement can be made satisfactory ; 
the H.F. portion can be made stable, 
but only by exercising a considerable 
amount of care, and our correspondent 
must be prepared to put a good deal of 
-work into the receiver. It is extremely 
difficult to stabilise such an arrangement, 
due to various stray couplings. 

We really think it would be better 
to make “The Wireless World Five” 
as described, with complete shielding, 
for not only is ‘it necessary to 
remove stray capacitalive and magnetic 
couplings, but electric couplings have also 
to be made negligible. 


SCREEN 
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The casiest way of doing this is by 
complete shielding; a copper box will 
prevent stray capacitative and magnetic 
couplings, while the addition of suitable 
by-pass condensers will render the re- 
maining couplings of ‘negligible amount. 
It should also be noted that it is better 
to assemble, as the first stage, the input 
transformer and the first valve; as the 
second stage, the second transformer T, 
and valve V,, and so on, rather than to 
arrange the parts as indicated, | 

Even with complete shielding it is 
none too easy a matter to obtain uniform 
stability and amplification over the whole 
tuning range, but this has been achieved 
in ‘The Wireless World Five.” This 
receiver balances so nicely that the 
removal of the aerial and earth, which 
greatly reduces the load on the input 
circuit to the first valve, does not affect 
the stability, neither does adjustment of 
the voltage. An important feature in 
{his receiver besides the complete screen- 
ing is the use of by-pass condensers, and 
our correspondent is strongly advised not 
to omit these from the set on the grounds 
of cconomy, as such an omission is bound 
to cause trouble. The receiver as shown 
in the diagram here is an extremely 
interesting one, and if our reader wishes 
to obtain a full appreciation of the effects 


SCREEN 
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of minute stray couplings he could not 
lo better than experiment with such an 
arrangement. 
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Valves for “Everyman’s Four.” 


Since the original “ Everyman's Four” 
receiver wag described in Tae Wmr- 
LESS WorRrLD other valves have ap- 
peared on the market, and as I am 

. gust about to purchase a set of valves. 
for the receiver, which I have just 
finished, I. am wondering whether 
certain of the new valvez are more. 
suitable than those originally recom- 
mended for this recetver .on the 

. _ grounds of flament economy, ampli- 

. - fication, and selectivity. J. C. 

As` new . valves are placed ọn the 


market we -test them in order to find 


their, characteristies ‘and to determine 
their suitability for various receivers. 

For the ‘‘ Everyman’s Four ” receiver a 
valve is required in the H.F. position 
which will give an amplification of about. 
40 with the H.F. transformer specified, 
and the A.C. resistance of the valve must 
not be less than a certain figure to main- 
tain the standard of selectivity, A new 
valve which can be strongly recommended 
for the first stage is the Cossor 610 
H.F., which has an amplification factor- 
of 20 and an A.C. resistance of 20,000. 
ohms, while it consumes a filament cur- 
rent of 0.1 ampere only. For the detector 
position a Cossor 610 R.C. can be used 
with a 610 H.F. in the first low-frequency | 
stage, and cither a 610 L.F. or a 610 P 
Stentor Six in the output position. When 
a 610 R.C. is used as-the detector a fixed 
resistor of 7.5 ohms should be used at R3, 
while R4 should be short-circuited. An 
excellent detector is the Cossoy 2-volt 
R.C. valve, and when tliis is used a fixed 
resistor of 15 ohms should be fitted at Rò 
and one of 30 ohms at R4. Resistors Rd. 
R4 were used in the original receiver with — 
a 2-volt detector valve, and the voltage 
drop across the resistor R3 was utilised 
to bias the grid of the detector nega- 
tively: 


Diagram of connections submitted by F. M. S , showing his method of adding a stage of H.F..to.the ‘“* Everyman’s Four ” Receiver. ae 


Ti, 


T and T; are the usual H.F. transformers, V3 is the anode rectifier, and C; and C; are by-pass condensers, — 
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A CAMPAIGN: FOR QUALITY. 


RITING under this title in our issue of 
' February 16th we urged upon the B.B.C. 
the desirability of conducting demon- 


and we understand it is now hinted that the question 
of funds alone has delayed matters hitherto. It is quite 
easy to take sides on a question of this kind. On the 


face of it, before we come to investigate carefully, it 


would seem that a League of Nations central broad- 


strations giving first-class . repro- casting station would be a valuable weapon, for peace, as | 
duction in order its object would doubtless be 
that the public aeaa aaa ees ete CL aaa ar keep the nations informed 
might have the op- ` aa `$ of the activities of the League, 
portunity of hearing a standard CONTENTS. whilst it would be avail- 
-against which to compare their own : PAGE able if any emergency required 
receivers. We were particularly Eprtoria Views 509 that prompt communication should 
pleased to see that this idea is THE CoMrLETE ELIMINATOR ... 310 be established with various 
S out : the parr ar By F. H. Haynes. i a _ But we o E 
Ition, where, in the 5B.b.C. ' TEY ; | many objections. sven wth a 
section, three sets of different P A DPRNONETRATON yie “OU Seat EaR such as the 


power are being used and demon- 
strated. This week we publish an Current Torrcs 
‘article giving details of the cir- % A ‘Tour Round 
cuits of these receivers.. We hope Parr VI. 

that this demonstration will be 
` followed by mány others through- 
‘out the country, but there is more — 
= wòrk- to be done: in this direction 
“than the B.B.C. alone is likely to 
be. prepared to undertake, and it 
“may be remembered that .we re- 
commended that, a committee 
should be formed. representative 
of the. wireless industry and the 
B.B.C. to. consider: ‘means to 
be adopted for providing de- 
monstrations of this kind. 

ci - o0o0ọ 


LEAGUE. OF NATIONS BROADCASTING 
| STATION. - 


‘HE idea of the League of Nations having its own 
broadcasting station centrally situated in Europe 
is not new; the suggestion was, we believe, first made 
very soon after broadcasting became general in Europe, 
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_ League of Nations, it would prob- 


are 825 ably not be desirable to broadcast 
Savoy Hux. | any momentous decisions which 
305 the League might have to make, 


and, further, the difficulty of lan- 
guage would discount the value of | 
the broadcasting station as a 
means of ` simultaneously ac- 
quainting all the inhabitants of 
333 Europe when such a course might 

be thought desirable. The station 

would probably be used only very 
- occasionally for definite League 
338 - purposes, and, unless regular pro- 
= grammes of entértainment were 
put out, it seems most unlikely 
| that any special message broad- 
cast at dois notice would be heard except perhaps by a` 
few stations arranging for a constant watch on that, 
wavelength. If the purpose of. the station is not to’ broad- 
cast, but rather to provide an alternative method to the 


‘more usual channels for communicating with the respec- 


tive Governments, then we believe that a more satisfac- 


tory method would be to employ’ a__ wireless telegraph 
rather than a telephony broadcasting station. 
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Constructional Details ofa 
- Heavy Duty Battery - 


necessitated the adoption of low-frequency ampli- 

fiers of liberal output. High plate potential, of 
the order of 150 to 250 volts, is required for the 
final valve, and the current taken is usually greater 
than can be economically supplicd from primary cells 
or an accumulator high-tension battery built up of 
the usual small cells. ; 


R “access developments in loud-speaker design have 
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CONSTRUCTIONAL DETAILS OF A TRANSFORMER. The windings are arranged 
to supply outputs for battery charging as well as two high-tension voltages. 
point on *he primary makes provision for using this transformer on supply voltages 


of 200-240. 


Substitute. 


Fi PAXOUN STRIP794 xI/4 


CORE OF 2OS5WG 
STALLOY LAMINATIONS 


. " 
PAXOLIN STRIP 774x |14 


F. H. HAYNES. 
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Obtaining a High Anode Potential. 


Unless public supply mains are available one canner 
hope, with the valves of to-day, to obtain the high voltage 
at moderate load required by some of the more recent 
types of loud-speaker. Dry cells, although capable of 
supplying the heavy current taken by the output stage, 
are costly to maintain owing to the large number of -cells 
required to give the high voltage and the heavy discharge 
rates to which they are subjected. Second- 
ary high-tension batteries of suitable ‘volt- 
age are very costly to install and niaintain, 
and unless liberal in size individual ‘cells 
will reverse polarity on heavy discharge. 
Accumulator batteries need to be instlled 
in duplicate, and apart from their almost 
prohibitive cost require constant attenti 
also their life is particularly Jin 
Direct-current supply is distributed} for 


ae 


Y4 WHIT: BOTs * 
XÓ LONG. 


output can readily be obtained. a. 

In the design of both loud-speakers and 
amplifiers recently described in the pa 
of ‘this, journal the úse of. high ar 
voltages have been advocated, and it is at 
the request of many readers that a rectifier 
for this purpose has been developed. | For 
operating a three-valve set a rectifier of 
very simple design was described in the 
issue of. July 7th, 1926, and although quite 
cheap to build was found to be capable, at 
a demonstration given recently to the mem- 
bers of the Wembley Radio Society, of 
operating the special denionstration 
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The Complete Elimmator.— 


receiver,’ and in spite of the 
heavy lead.taken by the out- 


put stage, a single’ LSs5a 
‘valve, ripple could not be de- 
tected even during.periods of 
silence and with ‘the H.F. 
valve adjustment brought 


near to the point of oscilla- 


tion. 


— Effect of. Overloading the - 
Rectifier. 


Tt must be clearly under- 


stood that in a rectifier the . 


voltage drop across the recti- — 


fying valve increases as the — 


resistance of thé external cir- | 


cult decreases, and the over- 
all test of the performance 
of an A.C. battery eliminator 
is to determine the voltage 
across the output terminals on 
various loads, at the same 
time connecting a single-stage 
L.F. amplifier across the 


terminals and listening for . 


hum as the load is adjusted. 
Owing to the appreciable 
resistance of the rectifying 
valve, transformer and choke 
. coil windings, the output 


' The Wireless World, Feb. 
Téth, 1927, p. 169. 
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THE TRANSFORMER UNIT, showing the method of supporting the ‘rectifying valves on a platform 
immediately over the transformer terminals so as to provide short connecting wires, at the same 
l time keeping the leads carrying alternating currents away from the smoot ing equipment. 
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Ly 440 TURNS NO 26 S.WG. ENAMELLED WIRE 


L} 240 TURNS NỌ 26 S.W.G. ENAMELLED WIRE 
/ + Lg 12412 TURNS NO 20 D.C.C. WIRE 
__— La 64 TURNS N? 22 D.C. WIRE 


— Lo 4 TURNS NO 16 D.C.C. WIRE 


_-L, 480 TURNS NO 22 S,WG. ENAMELLED WIRE 


Le 12+ 12 TURNS NO 20 D.C.C. WIRE 


— L, -64 TURNS NỌ 22 D.C.C. WIRE 


L4 480 TURNS N? 22 SWG. ENAMELLED WIRE 
TAPPING LEAD 320 TURNS 
(FOR 800 TOTAL TURNS) 


—LAMINATIONS OF NỌ 26 S.W.G. STALLOY 
CORE 1/8 THICK 


f 


“ts l 
== m—PAXOLIN TUBE 2V4 DIA x 3 LONG 
4 l 1 e 7 a 
~ PAXOLIN DISC 2/4 INSIDE DIA x 3 OUTSIDE DIA. 


PAXOLIN TUBE 3 DIAx 3 LONG 
Le 240 TURNS NO 26 S.WG. ENAMELLED WIRE 
Lig 440 TURNS N? 26 S.W.G. ENAMELLED WIRE 


TRANSFORMER WINDINGS. 
All windings are in the same 
direction, though where sec- 
tions on opposite limbs are 
; series connected junctions are 
made between the pairs of ends 
at the termination of the wind- 
ings, as distinct from joining 
the beginning end of one coil to 
the finishing end of another. 


pe” 


AYI iF nn hea 
pe AIREY a 


’ 


potential falls away rapidly 
as the current taken from the 
eliminator is increased; and 
for this reason a rectifier of 
insufficient output fails com- 
pletely when subjected to a 
heavy load. | 
Another effect arises in the 
case of a rectifier of inade- 
| quate output in that the out- 
put, voltage varies with the 
changes in the anode cur- 
* rent taken by the amplify- 
& ing valves resulting in distor- 
tion. Although the use of 
large-capacity smoothing con- 
densers may overcome this 
difficulty, other valves draw- 
ing their anode current from 
. the same rectifying equip- 
ment wili be affected by the 
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The Complete Elimina.or.— ; 
appreciable fall in voltage which occurs. A change of 
load taken by one of the receiving valves must not affect 
the anole voltage applied to another. 

Several Voltage Outputs. 

There is the practically insoluble problem of the means 
to employ for obtaining the several different voltages re- 
quired by the various valves of the receiver. If 
potential divider is shunted across the rectified and 
smoothed output many more watts will be dissipated across 
it than are taken from the output terminals, the potential 
divider load calling for greater current-carrying capacity 
in the smoothing chokes and larger-capacity shunt con- 
densers. There is considerable latitude, of course, in the 
value of the resistance across which the various potentials 
are tapped off, but if an endeavour is made to limit the 
current which it passes by increasing its resistance, then 
the voltage on any ‘one tapping may become appreciably 
controlled by the value of the current taken by other 

valves also deriving thcir supply across the resistance. 


VALVE PLATFORM. Dimen- 

sional drawing showing the 

location of the valve holders 
and switches. 


MAAGA 
Che alternative method, and 


N Fa S3 one commonly used, consists 


TPN ATEN a -~ | of connecting a resistance in 


series with the positive out- 

(e) put lead so that a voltage 

+T drop is produced. Quite a 

(a) small change in the current 
+H.T. 170 V. passed by this. resistance will ° 
D produce a proportional 

HT. | change in - the voltage 

+60 V. Aen yA 
dropped across it, and as its 


normal value maybe much 
greater than any of the other 
resistances in ` the circuit. 
which include the rectifying 
valve, chokes, and the valves 
in the receiving set, the 
actual potential developed 
may change over a wide volt- 
age range. Adjustment of 
aC OND 9) ARS DIU AT US | grid bias, for instance, 
= a a ua = B = inim: LEONA INSANE: = | ee \\ hich might normally double 
= = ee | or treble the anode current 
Poe EEEE EAN t Kiei a may, actually, have little 
Era g Se Tne) e 8 7 n effect owing to a slight rise 
Hkg A 3 if. in anode current considerably 
= E £ w o increasing the voltage drop 
Sea RESARRERORESS HR T across the resistance. A 
3 continuously variable resist- 
ance, however, of ample cur- 
Tt rent-carrying capacity may 
OBRERO I be employed and- brought to 
the best adjustment, though 
in some instances little effect 
is produced. 
roe Undoubtedly the best 
method of deriving two-volt- 
age outputs is to run two in- 


TRANSFORMER UNIT CONNECTIONS. Actually the connections are only a few inches in length 1 RE if 
and the flexible wires pass straight down through the baseboard. depen ent rectifiers, ev en } 
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this necessitates the use of the two valves 
in half-wave rectifying circuits where 
otherwise they might be connected up to 
give full-wave rectification. 


The L.T. Supply. 
_ With the object of entirely dispensing 
with battery charging, the L.T. supply 
is included in the eliminator, the aim 
being to provide an instrument which 
will not only-take the place of the bat- 
teries, but one which will render service 
without attention. Although an accumu- 
lator is included in the equipment, it is 
used essentially for the purpose of 
smoothing the L.T. supply and for hold- 
ing the voltage constant. To incorporate 
all the requirements already discussed, 
the eliminator must embody a full-wave 
rectifier giving a high voltage output of, 
say, 200 to 300 on a load of perhaps 
60 mA., a second full-wave rectifier 
giving adjustable outputs for feeding all 
but the power stage and a smal] full- 
wave arc rectifier for L.T. supply. To 
operate these several circuits all the 
necessary voltages are derived from a 
single transformer designed so that any 


section can be run independently without appreciably 
affecting the potentials developed across other windings. 
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SMOOTHING EQUIPMENT. C; and C3 are in the high-voltage circuit and will 
withstand 600 volts. C2, C, and C; are the low-voltage condensers. The smoothing 
chokes are designed to pass a heavy current without saturation or heating. 
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THE FINISHED ELIMINATOR. If it is thought desirable to 
incorporate battery charging and anode current meters the term- 

oe inal panel may be lowered and the meters accommodated on an 
extension at the top. A cabinet may be constructed to fit over the apparatus, leaving the terminal 


panel exposed. 


BIT 


The building of this transformer will not be found 
difficult if a supply of iron strip of the two widths re- 
quired is available for 
assembling the core, though 


the complete transformer 
can be .procured already 
made up at a moderate cost.: 


Constructional Details 
of the Transformer. 


Paxolin tubes form the 


basis for the primary wind- 
ing, supporting discs being 


cut from, Paxolin sheet to- 


carry larger-diameter tubes, 


on which are wound the 


several output sections. 
Other discs are. fitted to 
separate the high- voltage 
windings. Complete wind- 


ing data is given, the two 


formers being wound in the 
same direction, and where 
windings on opposite limbs 
are series connected junc- 
‘tions are made between the 


' pairs of ends at the termina- 


tion of the windings, as dis- 
tinct from joining the begin- 
ning of one coil to the finish- 
ing end of the other. Each 
winding must be carefully 
terminated in a- convenient 
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The Complete Eliminator.— 
position for connecting to its particular tags. There are 
no fewer than 25 leads from the windings, and these are 
brought to 21 tags. 

As it is essential to keep the connecting wires of the 
smoothing circuits away from leads carrying alternating 
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THE POTENTIAL DIVIDER. The leads are conveniently 
arranged for bringing to the sockets, and the connections to the 
panel are made with flexible wire. 


current, the transformer with its rectifying valves is 
assembled as a unit, the connecting tags being suitably 
arranged for joining to the various valves. | Exten- 
sions on the bolts which clamp the core laminations 
together serve for fixing the transformer to the baseboard 
and for supporting the wooden valve platform. Small- 
diameter valve-holders are adopted owing to the limited 
space, and a miniature tumbler switch is fitted in each 
of the filament leads, all the connecting tags from the 
filaments being assembled on an ebonite strip along one 
side of the transformer. Holes are drilled through the 
valve platform so that the connections, which in each 
case are only a few inches in length, pass directly to the 
respective tags. For wiring the filament circuit of the small 
arc rectifying valve wire not less than No. 16 §.W.G. 
must be used, though the remainder of the leads are 
No. 22 S.W.G. in sleeving. Iive wires only, comprising 
the three H.T. and two L.T. leads, pass from the trans- 
former unit, which can be tested after assembly and then 
secured to the end of the baseboard. 
unit is not required to give mechanical support to other 
of the gear, all leads passing down directly into the base 
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LIST OF PARTS. 


Mains transformer (Rich & Bundy, 13, New Road, - 
Ponders End, Middlesex). 

2 Low-frequency choke coils (Rich & Bundy, 13, New 
Road, Ponders End, Middlesex). 

4 Athol valve holders. 

3 Miniature tumbler switches. a 

2 Condensers, 4 mfds., 600-volt type (T.C.C.). 

3 Condensers, 4 mfds., 300-volt type (T.C.C.). 

1 Condenser, 10 mfds., 300-volt type ‘T.C.C.). 

Ebonite sheet, jin. thickness, for constructing terminal panel 


Głin. X Zin. 
: Potential dividing resistance (Regent Radio Supply Co., 
: . 45, Fleet Strect, London, E.C.4). 
: 13 Sockets (ne Lisenin Wireless Co., Ja,. Edgware Road, 
: London, W.2). 
: 2 Plugs. | l 
: 6 Terminals, H.T. —, HT. 4-1, H.T.+-2, H.T. -+ 3, 
L.T. —, L.T.. 


Planed oak, hin. thickness, for constructing the framework, 
or this can be obtained already constructed at a moderate 
cost. 

1 Pair of aluminium brackets, “ Camco ” (Carrington Manu- 
| facturing Co., Camco Works, Sanderstead Road, South 

: Croydon). 

‘Various brass wood screws. 

: The valves are: Osram or Marconi, jpe “U5” and 
Phillips, type 329, with resistance tube. 
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in order to connect to the smoothing chokes at the bottom 
of the smoothing equipment and the L.T. smoothing con- 
denser without passing near the output leads. 


Smoothing Equipment. 


A yertical board carries the smoothing chokes and con- 
densers. They are screwed into position on the board 
and wired before the mounting board is secured in posi- 
tion to the base. Owing to the weight of the condensers 
this board, after being secured by four screws passing 
through to the base, is further strengthened by a pr of 


TERMINAL PANEL. Dimensional drawing Se? t ie location 


of the terminals and sockets. Thickness jin. ; jin.; B, 
7/32in.; C, 5/32in. and countersunk for 4BA screws; AD, jin. and 
countersunk for No. 4 wood screws. 
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BATTERY ELIMINATOR CIRCUIT. The many sections of the transformer can be identified by reference to the sectional view on - 

page 311. Switches S;, S. and S, should not be used when the receiver is in operation, S. and S, being at high voltage, while the 

breaking of the heater circuit by S, will not stop the operation of the rectifier V; after the temperature of the heater has once been 

raised. V2, V3, full-wave thermionic rectifiers. Ci, C2, C3, C;, Cz, are 4 mfds. C,;, 10 mfds. R,, protecting resistance. R., potential 
divider, 10,000 ohms. Lii, Lin, smoothing chokes, 20 henries. 


substantial brackets. By reference to the circuit diagram the chokes and condensers and the board which serves 
and to the plan view of the smoothing apparatus, the . as a barrier between the smoothing apparatus and the 
various condensers can be identified, and this layout acid spray from the accumulator. As a potential divider 
should be followed owing to convenience of wiring. can be purchased. quite cheaply, this component scarcely 
Although not appearing in the illustrations, a large- warrants the trouble’of construction. It is wound to a 
capacity low-voltage condenser is accommodatet] under resistance of 10,000 ohms, and in addition to the ends 
the pfatform which supports the accumulator. of the wire has ro tappings at even intervals, so that 11 
Both of the H.T. circuits . r o ` 

are capable of giving liberal Oe 
output, and consequently a 
potentiat divider may be 
used to supply’ the several 
voltages required by the 
H.F. detector and first L.F. 
‘tages, particularly as only 
a small current will be taken ao 
în these circuits. A critical oo on 

voltage is, moreover, usually . a. ne iin —— 
required, not only in the case | | a | a 

of H.F. valves but the de- 
tector if an anode bend recti- 
her, while the first low-fre- oo } ae. ea 

quency valve may be of a E ee | [ee Me U 7 
type providing for only a oe ace k 
limited grid voltage swing. 


Terminal and Instrument 
Board. 


. ‘ : 

The output terminals, as Ye woop THROUGHOUT. 
Well as the tapped resistance, 
are accommodated on an 


ebonite front panel which 


also nethen the THE. WOODEN FRAMEWORK. The right-hand vertical barrier and hccumuietor platform: are 
see te Ste nent added. after the. smoothing equipment has been wired. In. view of the weight of the components 


vertical board which carries _ it is best constructed’ of oak. 
B 13 . ; , í 
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sockets are required for 
plugging in on to the various 
potentials. It is secured to 
the panel by means of two 
4BA screws and nuts, 
while in addition to the 
sockets at the tapping points 
two others are provided im- 
mediately over. terminals 
H.T. + 1 and H.T. + 2. 
Vlexible leads are used to 
connect the panel with the 
condensers. so that it can 
first be wired and then 
screwed back into. position. - 
Two sets of flexible leads 
connect to the P.T. termi- 
nals, which pass straight 
down through the base, one 
pair connecting the trans- 
“former unit, and the other 
with the I.T. smoothing 
condenser continuing on to a 
pair of tags for joining te 
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the accumulator. 

A useful addition to the 
eliminator, as shown, is the 
provision of a milliammeter 
reading to 100 mA. in the 
high-voltage output, and a 
charge and discharge meter 
reading to 2 amperes in 
either direction in the J.T. circuit. These instruments 
may well be accommodated side by side on the terminal 
panel, which can be extended to reach to the lower edge 
of the baseboard The brackets can then be dispensed 
with, and if the meters are of the flush type the entire 
smoothing equipment may be shifted back gin. The 
drawing of the panel can still be followed and the instru- 
ments accommodated above the potential divider. The 
charge and discharge meter is merely connected in one 
of the battery leads. 

Nothing that is in any way optional has been meluded 
in the eliminator, though in the design of the transformer 
and chokes, as well as in the size and break-down voltage 
of the condensers, a liberal margin has been allowed. 
Although possessing an inductance of over 20 henries, the 
smoothing chokes are capable of passing 300 milliamperes 
without saturation or appreciable heating. 
voltage H.T. circuit the condensers are of the 300-volt 
grade only, as the resistance permanently across the out- 
put prevents the peak voltage rising beyond too volts. 
On open circuit well over 200 volts will be developed 
on the high-voltage rectifier, and the actual peak voltage 
as set up by the alternating current through the rectifying 
valve will be appreciably higher. It is essential, therc- 
fore, to adopt condensers rated to withstand 600 volts. 


Modifications. 


As there is very little scope as regards the making up 
of battery eliminators, it is probable that those readers 
not requiring such a liberal H.T. output will readily com- 


On the low-~ 


WIRING THE SMOOTHING EQUIPMENT. Flexible leads are distinguished from the stiff wiring. 
The leads passing from the transformer unit are identified by the reference letters. 


prehend the modifications necessary for constructing an 
eliminator to their own particular requirements. Trans- 
former manufacturers can supply this component with 
windings. for any input and output voltages on stating 
the types of valve to be used. As the rectified output 
potential varies so considerably with the load and the 
type of rectifying valve employed, only a rough estimate 
can be made of the potential required from a transformer 
H.T. winding. When using a full-wave rectifying valve 
of the, U.5 type on a load not exceeding 20 mA. the 


‘transformer voltage should be about ro per cent. greater 


than the required output, remembering that the two H.T. 
sections of a full-wave rectifier are virtually in parallel. 
The valves used in this instance are.the Phillips type 
329 with the corresponding resistance, together with two 
Marconi or Osram U.5 type valves. 

No provision has been made for supplying grid biasing 
potentials as the additional cost so far exceeds that of 
maintaining a dry battery, grid bias cells giving possibly 
over a year’s service without attention. | | 

This eliminator can be relied upon to give continuous 
service without attention and is intended for running 4 
sct fitted with one or more power amplifying valves. It 
is particularly suitable for use with a receiver in which ° 
the output is distributed to various rooms, as it is brought 
into operation by the closing of a single-pole switch in 
the transformer primary, and this can be readily adapted 
for remote control. When quality is the first essential 
this climinator will be found to be one of the best methods 
of deriving the necessary plate potentials. 
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Range of Receiving Sets Recommended ` 


by the B.B.C. 


ROM the point óf view of the wireless visitor to 
F the Daily Mail Ideal Home Exhibition at 
, Olympia, no doubt the most interesting exhibit is 
that of the British Broadcasting Corporation in the Gal- 
lery. Excellent scale models are shown of the Daventry 
station, the control room at 2LO, and a typical studio 


at the B.B.C. headquarters ; but, although these exhibits 


attract a great deal of interest, and should certainly not 


~ be missed by those who have not had the opportunity of 


seeing the real thing, they are not, of such outstanding 
importance as the demonstrations of broadcast reception: 
which are conducted during broadcasting hours by means 
of three sets specially built and installed by engineers 


of the Corporation. 


Readers will remember that in our issue dated Feb- 
ruary 16th we made a special appeal for a campaign 


for quality, the purpose being to educate the non- 


technical public to a proper appreciation of what could 
be attained in the way of first-class reproduction ‘of the 
broadcast transmissions, and we concluded with a recom- 
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pensive two-valve broadcast receiver. Plug-in coils are used to permit of 
tuning to Daventry. Grid rectification with Sachin: series aerial condenser and 


-mendation that the British 


Two-valve demonstration receiver. The con- 

trol above the tuning condenser adjusts the 

reaction coupling, and the key on the right 
is the ‘‘on and off” switch. 


Broad- 
casting Corporation should take steps 
to arrange demonstrations of this 
nature. Under these circumstances we ` 
naturally feel that what has been done 
at Olympia is of outstanding importance, 
and we hope that it is only the fore- 
runner of many other, perhaps even 
better, demonstrations to be conducted 
whenever opportunity occurs all over the 
country. 

For the, purpose of. the demonstra- 
tions at Olympia the three receivers 
available are two-valve, three-valve ‘and 
four-valve sets, and, whilst the valves 


and the circuits are disclosed, the 
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B.B.C. Quality Demonstration. — 
B.B.C. point out that they 
cannot give information nor 
allow details to be published 
to indicate the actual make 
of components in use. The 
reason for this, of course, 
will be obvious: the B.B.C. 
must act in an entirely 
impartial manner towards 
manufacturers of wireless 
apparatus, and the selection 
of any particular compo- 
nents in a demonstration set 
might be regarded as an act 
of favouritism on their part. 
giving undue publicity to an 
individual manufacturer. 

We believe that our readers 
will be greatly interested to 
have particulars of the cir- 
cuits used, and we there- 
fore reproduce these through 
the courtesy of the B.B.C., 
and give below details of the component values. The 
loud-speakers in use with the circuits at the demonstration 
stand were draped sv as not to disclose the make, but 
we were informed that they are types at present on the 
British market. 

Although it is generally realised that ideal quality in 
broadcast reception with full volume means the use of 
many valves, including a power output stage with high 
anode voltage, there are many listeners who are un- 
able to maintain more than a two-valve set. It is the 
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The three-valve receiver makes use of an anode bend detector valve followed by two resistance- 


coupled low-frequency stages. 


two-valve set that is the most popular, the valves being 
used in such a way as to render-the set sensitive and 
to provide a satisfactory signal strength for operating 
a small loud-speaker. Some sacrifice of quality is un- 
avoidable when the receiver is limited to only two valves. 

The two-valve circuit shown represents the best arrange- 
ment for obtaining maximum range and signal strength 
with reasonably good quality. The aerial circuit is tuned 
by means of a parallel connected inductance and con- 
denser, while, to compensate for differences in aerial capa- 
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It. is interesting to note the method by which self-oscillation is controlled in the four-valve receiver, a variable resistance being 
connected inthe tuned aerial circuit, and adjustable reaction: coupling is provided in the high-frequency amplifying stage. The 


low-frequency amplifiers are resistance coupled and parallel connected valves are used in the output stage. 
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B.B.C. Quality Demonstration.— 

city, series condensers may be introduced. Apart .from 
the use of reaction, the selectivity is controlled by con- 
necting the aerial tapping through one of the series con- 
‘lensers, which has the effect, moreover, of adjusting the 
serial load and the tendency of the circuit to break into 
oscillation. The aerial tuning inductance is a plug-in coil, 
and reaction is applied by a second coil mounted in a 
two-coil holder. ‘The circuit, of course, is a well-known 
arrangement, but it is to the values of the various com- 
ponents that attention has been given with a view to 


The three-valve receiver fitted with a single tuning control and 
adjustable reaction coupling. 


obtaining the best results with convenience of adjustment. ` 


It is interesting to note, for instance, that the grid con- 
denser has.a capacity of 0.0001 mfd.. in combination with 
a grid leak of the usual value of 2 megohms. Across the 
primary of the intervalve transformer is a condenser 
having a capacity of 0.0002 mfd., while the anode voltage 
applied to both valves is 120, and provision is made for 
negatively biasing the L.F. valve up to a potential of 
I5 volts. | . | 

Circuit Values. - 


a 


Fearing that the use of certain components might 
be taken as a recommendation for their adoption in pre- 
_ ference to others, no information is available as to types 
of valves, transformers, tuning coils, or condensers. As 
the circuit arrangement is usually designed for use with 
particular types of valves, some of the information to be 
gleaned from the circuits is of little value. One should 


, 


make a careful examination, therefore, of the available ` 


data concerning valves when selecting suitable types. 

The two-valve receiver is a one-dial set with on-and- 
off switch ; it is easy to handle, and will give good loud- 
Speaker results up to a range of eight miles’ radius from 
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4 mfds 4 mfds}]4 mfds 


A.C. battery eliminator for providing the high anode potentials 
required for operating the four-valve set. 


a broadcasting station. It requires only a single H.T. 
potential, which is an advantage when a battery substitute 
is employed. | 

The three-valve receiver comprises a detector valve with 
reaction, provided by plug-in coils, followed by two re- 
sistance-coupled stages. Here, again, it is interesting to 
note the values chosen for the various components. The 
anode resistance in the plate circuit of the detector valve, 
although rated to carry only 1 mA., is wire-bound to a 
resistance of 250,000 ohms, and the by-pass condenser 
which bridges it is smaller than is sometimes advocated. 
The interstage coupling condensers have a value of 0.1 
mfd., and are used in conjunction with 1-megohm grid 


leaks, while, to prevent the passing of high-frequency. 


currents to the low-frequency amplifier, a resistance is 
inserted in the lead to the grid of the second valve.. A 
choke-feed output is arranged consisting of a 20-henry 
choke in the plate circuit to the output valve, while the 
loud-speaker is connected in series with a 1-mfd. con- 
denser. The first valve is an anode bend detector, and is 
negatively biased to the extent of 1.5 to 3 volts. A 
similar type of valve to the detector is used in the first 
L.F. stage, while the second L.F. valve is a special power 
amplifier. ‘Two anode voltages are required, and the 
method by which these two outputs may be obtained from 
a battery eliminator is also shown. 


The controls of the four-valve receiver comprise the dials of the 
two tuning condensers, variable resistance for oscillation control, 
adjustable reaction coupling, and “ on and off’ switch. 


320° 


B.B.C. Quality Demonstration.— 

It is to be assumed that in the four-valve receiver there 
are no limitations as to cost. The aerial tuning is as in 
the other sets, while a stage of high-frequency amplifica- 
tion has been added. 

The constant anode current of the high-frequency 
valve is fed through a H.F. choke coil, partly for the 
purpose of rendering the amplifier selective and also to 
permit of the use of anode bend detection. It is inter- 
esting to observe that reaction is applied to the tuned 
intervalve coupling to improve the operation of the de- 
tector, the inductances being in the form of plug-in coils 
in a two-coil adjustable mounting. A critical control by 
way of limiting self-oscillation is obtained by the intro- 
duction of a variable resistance in the tuned aerial cir- 
- cuit, the winding of a potentiometer being found conveni- 
ent for this purpose. In the output stage are two parallel 
connected power valves fed through a 20-henry choke, the 
loud-speaker being connected in series with a condenser 
of 4 mfds. A H.T. voltage of 200 is recommended for 
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the last two L.F. staves, the H.I. and detector valves 
working on 100 volts. | 
That the use of a battery eliminator for H.T. supply 
can be recommended when quality is a first consideration 
is indicated by the exhibition of a valve rectifier. The 
circuit arrangement is an orthodox one, except that a 
filament rheostat controls the potential applied to the fila- 
ment of the rectifier, though unfortunately the type of 
valve employed is not stated. The maximum voltage out- 
put is given as 200 on normal load, and a second voltage 
is obtained by the use of a series-connected high resist- 
ance. The smoothing inductances are of liberal size,.and 
the three: shunt condensers necessary have each a value of 
4 mfds. A radio-frequency choke is also introduced. 


From an examination of the sets, the listener can obtain 


‘much useful information: on the points to be observed 


when constructing a broadcast receiver, though it is the 
circuit arrangement which is of importance rather than 
the actual form of construction which has been adopted 
in the apparatus which is exhibited. 


Russian Amateurs. 

We understand that licensed amateur 
transmitters in Russia are allotted a call- 
sign composed of two numerals followed 
by the letters RA, e.g., OSRA. 


a0 00 


Belgian Amateurs. 

Mr. Louis Era (EB 4BC), 46, Avenue 
Van Put, Antwerp, a photograph of 
whose ` station appeared in our issue of 
December 15th, 1926, is now transmitting 
on 19.50, 32. 50, and 45.20 metres, with 
an input of 50 watts, obtained from a 
500-volt D.C. accumulator. He has lately 
been in two-way communication with 
AI DCR, in Rawalpindi, on 45.20 metres, 
and with NU 1SW, at Andover, Mass., 
U.S.A., on 19.50 metres; he intends 
carrying out a regular schedule of tests 
with the latter station at 1815 G.M.T. 
He was also in communication with 
F 8ARM, Second Q.M. Radio du Croiseur, 
Lamotte Picquet of Lorient, who was cn 
a short holiday at Rozerctte, near Vittel, 
and he says that amateurs ‘who wish to 
practise reading rapid transmission will 
find 8ARM a useful station to listen for. 

A number of Belgian amateurs have 
now been officially licensed since February 
20th, and we hope soon to be able to 
give a complete ‘list of their call-signs 
and addresses. They will use the signals 
4AA to 4ZZ, and hope that these will 
not lead to confusion with the new Ger- 
man amateur call-signs, which consist of 
the figure 4 followed by three letters— 
4AAA to 4ZZZ. 
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General Notes. 

Mr. E. H. Capel (G 5FQ), 32, College 
Road, Harrow, states that his station was 
heard in Hobart, Tasmania, when trans- 
mitting with an input of only 34 watts. 
The signal strength was reported as R3-4. 

The American amateur station U 3VF, 
owned and operated by Mr. O. F. Grapp, 
1743, North Taney Street, Philadelphia, 
Pa., is working every evening -between 
2300 and 0100 G.M.T. on 38.2 metres 
with an input of 45 watts, and is anxious 
to get into touch with British amateurs. 
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TRANSMITTING NOTES 
AND QUERIES. 
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QSL cards 
Thompson, 

Castle Eden, 
ward them to 3VF. 


ooo°o . 


Radio Transmitters’ Union 
Ireland). l 
At a recent well-attended meeting of 

the Radio Transmitters’ Union of 

Northern Ireland, held jin Belfast, 

arrangements were made for a series of 

tests with amateurs 

France. A week is to be set apart for 

tests between Northern Ireland and Den- 

mark, commencing at 2300 G.M.T. on 

Sunday March 13th. Qn each night of 

that week the hours of work will be from 

2500 to 0100. On Sunday, March 20th, 

the hours will be 1000 to 1300, 1400 to 

1500, 1830 to 2000, and 2300 to 2400, when 

these tests will finish. 

The date of the French tests will be 
arranged shortly and will follow the lines 
of those with Denmark, No restriction is 
to be placed on the power used except 
the usual one embodied in the operator's 
licence, which limits the input to the 
minimum necessary to effect communica- 
tion. Most of the “GI” stations will, 
however, be testing on quite low powers, 
and it is hoped to add considerably to 
the experience gained during the recent 
low-power tests of the R.S.G.B. 

The Ulster transmitters are steadily 
increasing in number and doing good 
work. Twenty radiating stations are now 
licensed by the P.MG., including the 
Municipal College of Technology, Belfast 
(2BX), and the City of Belfast Y.M.C.A. 
(6YM). The R.T.U. is co-ordinating 
its work to a large extent, and member- 


be sent via Mr. N. 
Works, 


may 
Old Shotton Water 


(Northern 


Co. Durham, who will for- 


in Denmark and - 


ship in that body is limited to holders of 

radiating licences who are members of tho 
T. and R. Section of the Radio ‘Society 
of Great Britain. Al! members use the 
nationality prefix “ GI,’’ as the prefix 
“EG,” proposed by the LA.R.U., of 
Hartford, Connecticut, is forbidden by 
the Postmaster-General. 

The greatest cordiality exists between 
members of the Northern Union and those 
of the Irish Radio Transmitters’ Society 
in the Free State. Foreign associations 
may send QSL cards ın batches for far- 
warding to “GI” stations, addressed to 
the Hon. Secretary, R.T.U. (N.T.), 22. 
Stranmillis Gardens, Belfast. Should 
they at the same time have any for 
“CW” stations, these may be included 
in the envelope, and will be forwarded 
without delay. to the Irish Free State. 
The I.R.T.S. will reciprocate with cards 
sent to them in Dublin for forwarding to 
amateurs in Northern Ireland. 

oo000 


New Call-signs Allotted and Stations 
- Identified. 


G2WT J. W. Wroth, 5, Hennington Road, Totten- 
ham, N.17. (This call-sign- was "former's 
owned by H. oe at Bolton.) 

G6HP (cx-2BYN) H. D. Price, 12, Hillcrest Roal. 
Sydenham, S. E.20. 


2BHS K.C. Wilkinson, Jnr., 118, Half Moon Lans, 
Herne Hill, S.E.24. 
. E8KZ Leon Vandystadt, 64 bis, Rue Vauban, 
Roubaix ; transmits on 45 metres. 
LA 10 Akademisk Radioklubb, Trondhjem, Norway, 


‘transmits with 40 watts input at week-ends 
and wil} welcome reports. 


‘0000 


We are indebted to M. A. Wust (EB 


. 4AG) and M. Louis Era (EB 4BC) for 


the following amateur transmitters in 
Antwerp whose stations are officially 


licensed :— 

2AA R. Verstrepen, 23, Rue Va nSte iclen, Antwe p 

-4AG A. Wust, 99, Avenue Elisabeth, Berchem- 
Antwerp. 

4BC L. Era, 46, Avenue Van Put, Antwerp. _. 

4BX W.. J. F. Stevens, §, Ri ie Joseph Lies, 

. Antwerp. 

4DA M. Jorssen, 15, Rue de Witte, Berchem- 
Antwerp. 


We understand that they will use the 
nationality prefix EB, suggested by the 
I.A.R.U., 0 America. 
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A Section Devoted to .the Practical Assistance 


TRACING A CIRCUIT. | 

The task of checking the wiring of 
a receiver, which at first sight may 
appear to be a confused tangle of 
connecting leads, is facilitated if we 
` have a fixed point to start from. In 
a multi-valve set it is as well to begin 
with the aerial circuit, and then to 
take the filament, grid, and plate cir- 
cuits (in this order) of each valve in 
tum, always returning to or starting 
from—it rnatters little which—the 
negative side of the filament, which 


Fig. t.—The “ starting point ” of the fla- 

ment, grid, and plate circuits associated 

wit, a valve circuit is marked S in this 
diagram. - 


accordingly may “be regarded as an 
imaginary ‘‘ point of departure.” | 
This plan is..particularly helpful 
when examining: an 
receiver, and is also useful when 
wiring up a new one. It will depend 
on circumstances whether it is easier 
to work from the grid and plate out- 
wards to ‘the filament, or vice versa. 
Fig. 1 is the skeleton diagram of 
an anode bend detector valve, in 
which S is the zero point. ` : 
- 0000 
A TESTING DEVICE. l 
When testing for faults in such 
components as anode . resistors, grid 
B 21 


unfamiliar - 


leaks, intervalve transformers, etc., 
which normally have a high resist- 
ance, there is often a need for some- 
thing a little more positive than the 
popular ‘‘ dry battery and. phones ”’ 
method, which, although excellent in 
its way, has several shortcomings. 
Notably, it is difficult, without con- 
tinual practice, to estimate the rela- 
tive intensities of the clicks heard 
when carrying out tests. Failing accu- 
rate measuring instruments, the use 
of a buzzer connected up as shown in 


= Fig; 2 (b) can be recommended. This 


arrangement affords a convenient 
source of pulsating voltage. 

~The instrument, 
its dry battery (one or two dry cells 
or a 4$-volt flashlamp battery should 
be sufficient), an on-off switch, and 
four well-insulated terminals or plug 
sockets, should be mounted on a smal] 
wooden baseboard. The two pairs of 
terminals are connected as shown. All 


buzzers are arranged more or less as 


in the diagram (a), and in any case 
it will not be a difficult matter to pick 
up connection with the ends of the 
magnet windings, one of which will 
generally be joined to the frame. 

To make a test, a pair of head 


telephones. are joined: to the terminals 


marked ‘‘ Tel.,’’ while two flexible 
leads, which should for convenience 
be fitted with electrodes having an in- 
sulated sleeve (the so-called “ ‘pin ter- 
minals ’’ will serve), are connected to 
the remaining terminals. The buzzer 
is put into operation by connecting the 
battery, or closing the switch, if one 
is fitted, and the testing leads are 
applied across the part of the circuit 
or the component under suspicion. 
One must rely largely on comparison 
between the intensity of sound heard 
when testing various values of resist- 
ance; all those used in a receiver are 
hardly likely to fail at the same time. 


preferably with. 


of the Beginner. 


It will be clear, for example, that a 
louder ‘‘ buzz ’’ in the phones should 
be heard when they are connected in 
series with a 100,000-ohm anode re- 
sistor as compared with a 2-megohm 
(2.€., 2,000,000-ohm) grid leak. The 
primary of a step-up transformer 
should, under test, show a lower re- 
sistance than the secondary. 

An arrangement of this sort is use- 
ful as a rough indication of the value 
of condensers ; it is impossible to mis- 


take the difference in sound intensity 


Fig. 2.—(a), The connections of a typical 


buzzer. (b) The connections of a testing 
circuit across the magnet windings. 
when testing across capacities of, say, 
0.000 and 0.0002 mfd. The buzzer 
used in this way will not, however, 


-indicate the insulation resistance of a 


condenser; this must be checked by 
other means. 

Circuits in which there is appre- 
ciable capacity must. be tested with 
some care, or. results may be mislead- 
ing., For instance, a faint ‘‘ Buzz ’’ 
may be obtained through the broken 
winding of a transformer due to the 
capacity existing between the sections 
which are intact. © 

Ohmic resistances of up to at least 
ro megohms may easily be tested. 


DISSECTED DIAGRAMS. | 


Practical Points in- 
Design and Construction. 


No. 63.—A ‘ Single-coil Reinartz ”’ 
Receiver with L.F. 
Amplification. 


"ICHE valve V, is to act as a de- 

` tector, so it should have a 
moderately high amplification factor ; 
consequently, its impedance will be 
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The present series of „diagrams is inlended to show in an easily understandable manner 
the various points to which special -attention should be paid in designing typical 


wireless receivers. 


The simplified Reinartz receiver shown below is extremely popular, 


and is particularly adapted to reception of wavelengths from 600 metres downwards. 


Although the coil (Fig. 4) may con- 
sist of a single continuous winding, 
it is really divided up into three sec- 
tions—erid, aerial, and ‘reaction. 
The part of it irv the aerial circuit is 
that between the acrial and filament 
tappings, while the reaction winding 
comprises that between the lower 
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ping. The H.F. choke may be of a 
commercial pattern; it should have 
high inductance, low self-capacity, 
and preferably a restricted external 
field, which means in practice that its 
diameter will be small. The reaction 
condenser C,, through which H.F. 
impulses are fed back to the grid cir- 


(1) The conventional connections of the filament circuit, with separate controlling rheostats for each valve. (2) The tuned grid 


section of the coil is connected between grid and filament of the detector valve. 
Aerial and earth are connected. 


cation. 


of the detector valve. 


circuit of the L.F. amplifier is completed through the phones or loud-speaker and the H.T. battery. 


(3) A condenser and leak are interposed for rectifi- 


(4) The two parallel anode circuits are completed; the first through the H.F. choke 
and H.T. battery, and the second through the reaction condenser C; and the lower part of the coil to the negative battery 
connection. (5) The primary of an L.F. transtormer, usually shunted by a by-pass condenser, is inserted in series with the anode 


The secondary is connectcu between grid and filament of Vo, a bias battery being interposed. 


(6) The anode 
A potentiometer for the 


detector valve has been added to provide a control of the grid voltage. 


about 20,000 ohms. Va is an L.U. 
amplifier and at the same time the 
output valve, so a low-impedance 
pattern is required. The flament 
rheostats R, and R, should be chosen 
by applying the rule already given. 
In Figs. 2 and 3 the tuning con- 
denser C, may conveniently have a 
value of 0.0005 mfd., and the con- 
ventional grid condenser (C,) and 
ieak (R,) of 0.0003 mfd. and 2 
megzohms respectively are suitable. 


end of the coil and the filament tap- 
ping. For the broadcast waveband 


65 turns of No. 22 D.C.C. may be 


wound on a 3in. former. This forms 
the grid section. The aerial and re- 
action windings are wound as a con- 
linuation, and may have a total of 
40 turns. From considerations of 
space this may be of finer wire— 
No. 30 D.C.C. is suitable. The 
aerial will be joined to a point about 
to-15 turns below the filament. tap- 


cuit, m:® have a value of 0.do025 
mfd. lis insulation resistance 
should be high, as it must withstand 


the voltage of the H.T.- battery; 

The recommended modification to 
the grid circuit of the detector valve, 
shown in Fig. 6, which allows of fine 
control of grid voltage, is to be 
recommended. 

Various modifications of _ the 
Reinartz circuit will be shown in next 
week’s issue. 
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BROADCASTING ON THE AMAZON. 

At Manaos, situated several hundred 
miles up the River Amazon, a broadcast- 
ing station is to be erected having a power 
of 1 kilowatt and operating on 100 metres. 

ooo0oo0 
"PHONING TO CUBA. 

On Friday last the Post Office Trans- 
atlantic telephony service was extended 
to the island of Cuba. The charge is 
£17 8s. for the first three minutes when 
speaking to Havana, and £18 for other 
places in the island. 

= 0000 

GERMAN BROADCASTING PROGRESS. 

Herr Schatzel, Minister of German 
Posts, announces that-the number of 
licensed listeners in Germany during 1926 
was approximately 1,500,000, representing 
an increase of a quarter of a million in 
the year. 


22 stations. 
“O000 
‘WIRELESS OPERATOR KILLED IN 
STORM. : 


Mr. George Reynolds, aged 24, wireless 
operator on the British steamer Seistan, 
which was caught in a cyclone near 
Madagascar on March 3rd, was killed 
while preparing to send out a distress 
message. It appears that in the confusion 
occasioned by the storm he accidentally 
came in contact with a high-tension wire. 
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THE LAST WORD IN MARITIME WIRELESS.’ The world’s latest and igit motor liner, the **‘ Alcantara,” which has left Southampton 
the most up-to-date wireless installation for communication with 


on her maiden voyage to South America. 


L 


News of the Week 


German broadcasting is at ` 
present carried out by ten companies from 


Besides possessin 


in Brief 


CHANCE FOR BRITISH EXPORTERS. 


The arrival of a single British-made 
wireless set in Honduras is reported to 
have created a sensation. Hitherto Hon- 
duras has depended solely on American 
wireless gear. 

ao000 


WELSH STATION STILL IN DEMAND. 


Following the example which is being 
set by several Welsh towns, the Swansea 
Education Committee is supporting a 
motion in favour of erecting a broadcast- 
ing station catering solely for Wales in 
order to maintain Welsh individuality 
and, culture. 

0000 
_ CHEAPER BEAM PLEA. 

A plea for a cheaper tariff for beam 
wireless is being made by the commercial 
community in Australia, The rate of 
2s. per word for beam communication be- 
tween Australia and England was 
originally fixed when high-power stations 
costing over £1,000,000 were to be used, 
states Mr. James M. Dunlop, president 
of the Associated Chambers of Commerce 
in Australia.’ Meanwhile, the cable com- 
panies are lowering their rates and are 
proposing to make further reductions, 


‘which will bring the cable rate down to 


2s. a word. One of the supposed advan- 
tages of the beam system is its cheap- 
ness, but the indications are that the 
cables will easily compete. 
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Review. 


NEW TRANSATLANTIC TELEPHONY 
STATION. ' 

Preliminary experiments, it is under- 
stood, are now being carried out at tke 
new Post Office Transatlantic telephony 
receiving station at Kembach, near Cupar, 
Fife. The land line linking the station 
with the Cupar Post Office has been com- 
pleted. 


0000 
TELEVISION IN BRADFORD. 

Mr. Charles Baxter, a young Bradford 
engineer, claims to have invented a 
system of television superior to any other 
method now being attempted. He dis- 
penses with special illumination and relies 
upon a rapidly moving beam of light 
playing on the subject to be transmitted. 
Unfortunately, Mr. Baxter is meeting 
with the same obstacle as other workers, 
viz.,.a blurring of outlines in the repro- 


duced image. 
0000 


THE ‘*EVERYMAN FOUR" BOOKLET. 

The popularity of the “Everyman 
Four ’’ constructional booklet recently 
issued by our publishers may be judged 
by the fact that the first edition is com- 
pletely sold out. A second edition is now 
available. 

The booklet has been prepared to meet 
the demands of a large number of 
amateurs who have been attracted by the 
excellent performance of this ‘‘ set of the 
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stations and ships, the ss ' Alcantara ” owns a complete music and speech distribution equipment, together with a broadcast receiver. 
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season.” It is obtainable from all news- 
agents and booksellers, price 1s., or post 
free from our pnblishers at 1s. 2d. 
cooo 
RADIO “ LIGHTHOUSES.” 


The Liverpool Steamship Owners’ 
Association, in their annual report for 
1926, draw attention to the fact that, 
although the introduction of wireless has 
been of the greatest importance in the 
protection of shipping routes, the extent 
to which radio ‘* lighthouses’ can re- 
place general lights has never been 
properly considered. Neither the Board 
of Trade uor the Admiralty has any 
effective control over the authorities now 
charged with the administration of the 
lighthouse services, all such matters 
having to be brought under the review 
of Parlament o f 
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THE MARCONI COMPANY. 


At the time of going to Press uncer- 
tainty still exists regarding the future 
control of Marconis Wireless Telegraph 
Co., Ltd. The shareholders have to choose 
between a definite plan based on the re- 
commendations of an independent 


accountant, Sir Gilbert Garnsey, and a 


proposal to appoint a new bowd of 
directors. 

Sir Gilbert Garnsey’s recommendations 
include a capital reduction involving a 
cut of 10s. per ordinary share, the pre- 
ference to remain intact, reducing the 
capital from £4,090,000 to £2,574,954. 

Opinion in financial circles appears to 
be imm favour of the board’s proposals, 
i.c., the adoption of the recommendations 
referred to above. The choice rests with 


~- the shareholders. 


IN THE ** ALCANTARA'S" WIRELESS CABIN. 
Note the C.W. transmitter in the background. 


receiving a message. 


The Marconi operator is seen 
The cabin 


contains a miniature '' S.B.” switchboard providing for the control of the music 
distribution equipment installed throughout the ship. 


WIRELESS AND COUNTY POLICE. 

How a northern county police force in 
an industrial district is using wireless 
for relieving the telephone system is ex- 
plained by Sir Leonard Dunning, the 
Inspector of Constabulary, in the annual 
reports of police inspectors to the Home 
Office. The reports are published by 
H.M. Stationery Office. 

‘Time lost in the transmission of 
appropriate messages via exchanges is 
obviated,” -writes Sir Leonard, ‘‘ and 
isolated detachinents on special duty can 
be provided with means of communica- 
tion. I have been surprised to find that 
transmitting and receiving sets can be so 
inexpensively established. 

** Communication by wireless telephony 
has also been maintained successfully over 
shorter distances. In my opinion, this 
development has great police possibilities 
for use in wide districts.” 


INDIAN LISTENERS TO WAIT? 

Mr. Erie Dunstan, late of the B.B.C., 
has arrived in India to become manager 
of the Indian Broadcasting Company. In 
a speech before the Calcutta Rotary Club. 
Mr. Dunstan congratulated the pioneer 
wireless amateurs in Calcutta for main- 
taining a broadcasting service over a long 
period in spite of numerous difficulties. 
He stated that it was hoped that the 
Bombay and Calcutta stations of the 
I.B.C. would begin transmitting simul- 
taneously, though, owing to delay in the 
shipment of necessary materials, the first 
broadcast might not take place until the 
end of the year. 

: ooo0o0 

VACANCIES FOR FLYING OFFICERS, 

Vacancies now exist for at least fifty 
voung men between the ages of 18 and 25 
to be trained as pilots for the Royal Air 
Force. Entrants who are selected and 


MARCH 16th, 1927. 


pass the medical examination will be 
gazetted to commissions in the reserve of 
pilot officers on probation. Full particu- 
lars are obtainable from the Secretary 
(S.7 Reserves), Air Ministry, Adastral 
House, Kingsway, London, W.C.2. 


WIRELESS AT WESTMINSTER. 
By Our PARLIAMENTARY CORRESPONDENT, 


Amateur Broadcasting in Manchester. 
Last week, in the House of Commons, 
Mr. Day enquired whether the Post- 
master-General was aware that the wire- 
less transmitting station of the Man- 
chester Radio Scientific Society, known 
as 2HD, was broadcasting on a wave- 
length of 440 metres; whether that was 


. in accordance with the instructions laid 


down by his Department; and, if not, 
what action was being taken in the 
matter. 

Sir W. Mitchell-Thomson said he had 
asked the society to make certain altera- 
tions in the class of matter transmitted 
and to refrain from using the 440-metre 
wavelength for wireless telephonic trans- 
mission. The original licence for the 
station had been withdrawn and a fresh 
licence, embodying the revised conditions, 
had been issued. 


Broadcast Licences. 
Answering a further question put by 
Mr. Day, dir W. Mitchell-Thomson said 
that the number of wireless recBiviny 
licences issued in January was 440,712. 
The number of licences issued during 
the year 1926 was 2,178,000, compared 
with 1,602,000 in 1925. : 


- Photo-telegraphy. 


Mr. Day asked the Postmaster-General 
whether he had received any requests ask- 
ing for permission to broadcast pictures: 
by the means of photo-telegraphy ; if any 
experimental tests or demonstrations had 
been carried out; and, if so, with what 
result ? 

Sir W. Mitchell-Thomson replied that 
experimental wireless licences had been 
issued to several persons to enable them 


‘to undertake experimental work jn -the 


direction of the broadcasting of both still 
and moving pictures. Several systems 
had been suggested, but the matter was 
not yet out of the experimental stage. 


FATE OF THE QUEEN’S HALL. 


Apropos the question which has been 
on the minds of all music lovers during 
the past week, viz., the fate of the 
Queen’s Hall, I understand (writes our 
Broadcasting Correspondent) that the 
matter is still being seriously considered 
by the B.B.C., in discussion with Messrs. 
Boosey. A meeting was held on Thurs- 
day last, when arrangements were con- 
sidered involving a subsidy from the 
B.B.C. and payment for the use of the 
hall on each occasion when a perform- 
ance is relayed. 

As to the sums mentioned, I under- 
stand that the earliest demands were 
quite beyond what the B.B.C. considered 
justifiable. Whether or not the good 
angel of compromise will put in an ap- 
pearance is still, at the moment, open 
to conjecture. 


B 24 


MARCH .r6th, 1927. 


i Wireless 
Wonellal 


325 


A TOUR ROUND SAVOY HILL. 


Part VI.—Arrangements for Simultaneous Broadcasting. 
| By A. S. ATTKINS. 


HE process of linking the various stations by trunk 
lines to give the facility of rapid switching from 
one station to another, and at the same timie give 

good quality reproduction at all musical frequencies is 
one of the most difficult eee which the B.B.C. have 
had to face. 

‘The circuits handed over by the Post Office for the 
transmission of music are of the overhead type, and are 
designed for speech frequencies only, and if a line cuts 
off at 2,000 cycles per second it is quite good for the com- 
mercial work for which the circuits were designed. But, 
as is well known, this figure is useless for the transmis- 
sion of music. Foftunatcly, however, by using main 
trunk routes composed of a heavy conductor, frequencies 
of 8,000 cycles pass readily. | 

T hese circuits are unfortunately not composed of the 
same size of conductor throughout their entire length. For 
instance, all trunk lines from 
Savoy Hill leave by under- 
ground cable for about two 
miles, and are then joined 
to loaded underground. cables 
which run to points several 
miles from the centre of the 
City, where they finally join 
the overhead routes. This 
joining of different ‘size con- 
ductors, together with the 
change in the type of the cir- 

cuits, gives rise to- certain 
irregularities. 

Sections ‘of several miles 
of loaded underground cable 
l frequently occur in the com- 
position of the ‘‘ music ” lines. The object of loading 
a circuit is to increase the efficiency by adding inductance 
(to a certain limit) to the natural induct- 

ance of the line. In some cases the trans- 
- mission value is improved in the ratio 
of 4 to xr, in other words, the attenua- 
tion is diminished to one-fourth. ` 

Loading Coils. 

There are two methods of adding fhis 
inductance in actual practice : 

1. By the insertion. of loading coils 
at regular intervals. 

2. By continuously loading, i.e., by 
winding over each copper conductor 
with a close spiral of fine steel wire or’ 
thin steel ribbon. B 

While the overhead line has a high- 
frequency cut-off, it suffers from in- 
stability, owing chiefly to atmospheric 
conditions. The loaded underground 
line has the undesired effect of increasing 

B 25 


oicurr (2) 


Fig. 24.—Electrical conditions 
in a two pair core cable. 


the circuits. 


the liability to cross-talk, or interference between neigh- 
bouring circuits in a cable. Primarily, cross-talk is due 
to an out-of-balance condition of the two wires of a cir- 
cuit in respect of resistance, capacity, self-inductance. 
and leakage. It is therefore necessary that loaded cables 


Fig. 25.—Method of inserting loading coils for phantom working. 


have the two wires of each pair accurately balanced elec- 
trically. By using multiple twin cables, it is possible to 


simplify the procedure for securing freedom from cross- - 


talk. The wires of these cables possess sufficient balance 
with regard to resistance, self and mutual inductance, ‘to 
avoid cross-talk by balancing the electrostatic capacity of 
When any circuit in the cable is liable -to 
be earth-connected, each separate capacity has to be con- 
peered in L to the resultant capacities. 


ihe Balancing Capacities. 


Fi ig. 24 shows ‘the electrical conditions existing betw ecn 
a two-pair core in cross-section. Each of the wires A, 
B, C, and D has a capacity to earth in addition to the 
wire-to-wire capacity. Hence for a condition -of no 


CYCLES PER SECOND 


Fig. 26 aa Ss aa acarta of a line (A) before correction and (B) corrected. 
for frequencies between 50 and 8,000 cycles by a suitable line network., 
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cross-talk or overhearing between circuits (1) and (2), 
a=c and b=d, also e==f=g=h. The method adopted 
in balancing these capacities is as follows :— 


The wire-to-wire and wire-to-earth capacity unbalances | 


are measured on each length of cable (about 176 yards) 
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Fig. 27.—Trunk telephone circuits in use by the B.B.C. 


before jointing, and from these results crossed pairs are 
arranged in the joint between the two cable lengths, so 
chosen as to diminish these out-of-balance capacities. So 
that between two loading coil points (about twelve 
lengths) the wire-to-wire unbalances e—f, h-—g, e—h, 
f—g and the wire-to-earth 
unbalances @—c and b-d 
will become negligible. 

The efficiency of a tele- 
phone circuit for transmis- 
sion purposes is governed by 

(1) Capacity. 

(2) Inductance. 

(3) Resistance. 

(4) Insulation. 

The inductance in an un- 
loaded cable circuit is prac- 
tically negligible. The capa- 
city attenuates the amplitude 
of the speech currents, and 
the object in adding induct- 
ance is to neutralise the capa- 
city effect, leaving only the 
resistance component. The 
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adding of inductance to a line, however, also adds re- 
sistance, therefore there is a: limit to the amount of in- 
ductance which can be added. 

“A loading coil consists of a ring of soft steel over! 
which are wound two coils of insulated copper wire, one 
winding being placed in each line of the circuit. ‘When 
a cable is required for ‘‘ phantom ’’ working, the coils 
are wound as in Fig.-25. In the standard loading coils 
the inductance varies from 60 miillihenries to 250 milli- 
henries, and the resistance from 1.82 to 20 ohms. The 
loading coils are inserted in a circuit at regular intervals, 
and it is vitally important that this spacing should be 
adhered to within, say, 10 yards. The spacing varies 
from 1.1 mile to 2.6 miles. 
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Fig. 28.—Schematic diagram of S.B. distribution Mapte 


Alı trunk lines before being used for incoming pro- 
grammes are first corrected by the insertion of a line 
network composed of inductance, resistance, and capa- 
city, and the effect of this network can be best under- 
stood by reference to Fig. 26. Cyrve A shows the fre- 
quency characteristic of an actual line, while curve B 
shows the effect of the combination of the line, together 
with its correct network, giving for all practical pur- 
poses a straight-line characteristic from 50 to 8,000 
cycles. - 

The linking-up iyali can best be studied from 
Fig. 27, and has resulted in the erection by the B.B.C. 
of “four repeater stations at London, Glasgow, Leeds, 
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Fig. 29(a).—Circuit operated by line relay. 
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and Gloucester. It will be 
seen that in the event of a 
serious breakdown of the 
trunk lines between London 
and Leeds an alternative 
route is provided via 
Gloucester, Birmingham, 
Stoke, and Manchester. 
These repeater stations not 
only - provide convenient 


switching points, but also 


points for correction and 
amplification in an en- 
deavour. to maintain a 
straight-line - characteristic 


throughout the whole system 


and also.to keep the ratio of 


signal strength to cross-talk 
level to such a degree as to 
ensure that the received sig- 
nal is not marred by cross- 
talk. 


The repeaters used at the 


‘Tepeater stations are of the 
“one-way, 


two-stage, resist- 
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i i . Fig. 29(c).—Theoretical line circuit diagram 


-oË the line. 


-through 


Fig. 29(b).—Trunk line con- 
nection to line relay 


ance capacity coupled type, 
and are so designed as to 
give a straight-line character- 
istic at all frequencies. The 
outputs are choke-fed trans- 
former-coupled to line, and 
the transformers are designed 
to match the mean impedance 
The maximum 
gain obtainable by these re- 
peaters expressed in tele- 
phony units is twenty stan- 
dard miles. | 


The S.B. System. 


An essential of the broad- 
cast service is that any circuit 
becoming faulty during 
transmission should be sub- 
stituted by a good circuit in 
a minimum period of time, 
and in order to do this special 
attention is given at the S.B. 
centres by officers of the 
General Post Office. 

A schematic diagram of a.. 


repeater station is shown in 


Fig. 28. The trunk line 
passes to a line balance cir- 
cuit, which corrects the wire- 
to-earth out of balance, 
the level raiser 


A Tour Round Savoy Hill. — 

amphfier e the, correction network. This amplifier 
makes up for cut-down in the network. The output of 
the level raiser amplifier is connected to bus-bars, where 
distribution takes place to other stations and into the 
next repeater station v/a the one-way repeaters, the line 
balance, correction network, and level raiser amplifier 
being brought into operation automatically only when 
the progranime is incoming to that centre, and not when 
outgoing. The switching arrangements are so designed 
that the time taken from changing over from taking a 
programme incoming on a given trunk line to feeding 
another programme outgoing need not take longer than 
t$ seconds. This may be often noticed, particularly 
during a ‘* Round the Stations a | programme. 


LEVEL 
RAISER 

Í AMPLIFIER 
INPUT 


z 
ws 
Zu 
Sa 
i 


P 
FHOOTER 
24V. cicu” J 


Fig. 30.—Lines from “ B ” output boards to S.B. board and level raiser amplifier. 


The operations at the repeater stations are semi-auto- 
matic, the operators only controlling the inputs to the 
level raiser and the repeater amplifiers. At London and 
Leeds all the apparatus is controlled from two desks. 
One contains valve oscillator, amplifier, A.C. bridge, 
and a bank of jacks on which is terminated all incoming 
trunk lines, while the other desk is the S.B. operator’s 
position containing a D.C. line test set, together withthe 
plugs and cords which are the flexible input connections 
to the various amplifiers. 


Fault Clearing. 


A valve oscillator and amplifier are used as the tone 
source for obtaining the frequency characteristic of the 


trunk lines, while a D.C. test set is used for testing for 


low insulation, earths, loops, and «isconnections. The 
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termination of the test set is by a plug and cord, in order 
that it may be readily inserted into any of the trunk 
A capacity test gives 
at once an idea of the distance to a disconnection fault 
and its location. | ° 


Semi-automatic Apparatus. 


The operation of the semi-automatic apparatus is com- 
menced by the distant station inserting a plug in the trunk 
line giving a balanced earth connection as in Fig. 29. 
It will be seen from the line circuit diagram that with 


‘the distant end connected for receiving S.B. a current 


flows to line via the line relay ‘‘ A,” the contacts of the 
cut-off relay ‘‘ B,” and the break jacks passing to earth 


via z the centre point of the choke at the distant end. The 


line relay now being energised, the arma- 
„ture operates, lighting the calling lamp 
and energising relay ‘‘ C ”? and the pilot 
alarm relay. This relay is common to 
Pana Tce all line circuits and operates what is 
JACKS known as the pilot lamp, together with a 

re buzzeralarm. The function of relay ‘‘C” 
is to connect to the line an interrupted 
tone z/a a transformer indicating that 
either the S.B. centre is not ready to 
send S.B., or that the plug connected to 
the input transformer of the line ampli- 
fier has not been inserted. In normal 
operation, however, it is usual to insert 
the input plugs beforehand, and it will 
be as well to follow the circuit from 
that operation. 


An S.B. Call. 


The programme is always fed to the 
S.B: board on strips of parallel jacks, 
‘from the output of a “ B?” or a level 
raiser ampliher. The actual operation 
‘of plugging up to the S.B. board auto- 
matically earths the sleeves of a strip of 
parallel jacks. Now assume that input 
plug has been inserted in one of these 
jacks. It will now be seen that a current 
flows zza the clearing lamp, the resist- 
ance spool relay ‘‘ D,” the sleeve of the 
plug and jack to earth giving a clearing 
signal. The sleeve relay D ” has now 
operated, closing the contacts. If the new circuit brought 
into operation is followed it will be found that relay ‘‘ E,” 
whose function it is to connect the output transformer 
fo line, cannot operate, owing to the non-operation of the 
line relay ‘‘A.’’ Further, the trunk line is left through to 
the P.B.X. and the S.B. answering field v/a the back con- 
tacts of relays ‘‘ C,” “ E,” and “ F.” The distant end 
now takes the line for S.B. operating the line relay 
“ A.” The input plug being inserted, relay ‘‘ E ’’ must 
now operate via the contacts of relays “D ” and “ A,” 
connecting the output transformer to line. If the circuit 
is followed closely it will be seen that relay “ E ” is 
now in parallel with the calling and clearing lamp, and 
the lamp ceases to. glow, indicating the line has been 
taken. Further, the operation of relay ‘‘ E ’’ operates 
vja the spare contacts two local circuits—one being relay 
j ; B 28 
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‘“ G,’ which connects-the L.T to the valve filaments, 
and the other relay ‘‘ F,’’ whose function is to put a 
tone on the P.B.X.. line, indicating to the telephonist 
that the line is in use for S.B. 

A double position key is provided on the one side 
giving manual operation, and on the other cutting off 
the line battery which is used when an earth fault ap- 
pears. Relay “ I ’’—the H.T. feed relay—is in the posi- 
tive H.T. lead feeding the amplifier, and should the 
H.T. feed fail, then the armature drops back, making 
a local circuit vra the contacts of relay “ F” lighting 
an alarm lamp and ringing a bell. Upon the line current 
being broken at the distant end, relays ‘‘ A’’ and “D ”’ 
cease to operate ;, the shunt is taken off the lamp, and 
the S.B. engineer receives a clearing signal. 

There now remains the connecting link between the 
output of the ‘‘ B ”? amplifiers mentioned in a previous 
article and the S.B. board. 
number of strips of paralleled jacks, a circuit has been 
designed which will accept either the output from a 
“ B” amplifier or a level raiser, but not both, thus reduc- 
ing the total number of strips by 50 per cent.— Fig. 30. 

Assume a programme is being sent from a “ B” out- 
put board to the S.B. board. All the sleeves of the 
plugs on the output boards are connected through a 
resistance to an earthed 24-volt battery. Upon inserting 
a plug in the S.B. jack on the output board, relay “ C ”’ 
will operate, lighting the signal lamp. The bottom con- 
tact of this relay now completes a circuit wa relays 
“D”? “E,” and the back contacts of the master relay 


- meter for the shorter wavelengths, 1.e., 10 or 

20 metres, the accuracy of the harmonic 

method leaves much to be desired, while, when the experi- 

menter has only a rough idea of the wavelength of the 

coil he is using, the reception of such standard frequency 

stations as NKF, WWV, etc., is rather a tiresome 
business. | | 

It is proposed here to show a way which involves little 
time or trouble, at the same time being reliable. 

The method about to be described is based on the fact 
that a horizontal, non-earthed wire, provided that it is 
free which such objects as tin roofs, lighting wires, etc., 
which are liable to affect its capacity, has a natural wave- 
length of twice its actual length in metres. i 

We will assume for this example that it is desired to 
calibrate a_receiver for ten metres. The. procedure is as 

` follows :—A taut, horizontal wire W (No. 18 or 20 
5.W.G.), five metres (16.4 feet) in length, is erected, 
held by a piece of dry string, a, at either end, the 
string being connected to the wire by means of small 
insulators. It would be best to do this in the garden, 
away from surrounding objects, for the reason stated 
above. The wire itself is suspended four or six feet 
above the ground. When all is in readiness the oscil- 
lating receiver which, in most cases, must temporarily 
be made portable, is held so that the coil is about a foot 

B 29 | 


| \ N Y HEN itis wished to calibrate a receiver or wave- 


Wireless _ 
Worldi 


In order to reduce the, 


-329 


“B? Relay “E” operating connects the output 
board to the paraliel jacks, and relay ‘D ” puts an 
earth on the sleeve of the parallel jacks and also on the 
master relay ‘“ H.” If the level raiser amplifier input 
plug associated with the same strip of parallel] jacks is 
now used, it will be found that, upon relay “F” 
operating, the bottom contact of this relay cannot operate 
relays ‘‘ D ? and * E,” which connects the output trans- 
former of the correction amplifier to the parallel jacks, 
owing to the master relay ‘‘ H ” already being operated, 
but instead closes a local circuit marked hooter. circuit, 
which is an audible alarm indicating dual connection. 

Trunk lines for long-distance outside broadcasts are 
treated in a’similar manner to lines between stations, only 
instead of the lines passing through repeater stations 
portable repeaters are sometimes placed in the trunk lines 
at convenient points in order to maintain the correct 
ratio of the-music level to the cross-talk level as con- 
stant as possible. ay 

In conclusion, be the broadcast from Aberystwyth. 
Marazion, Pewsey, or Loughborough, the liners Majestic 
or Mauretania, Croyland Abbey or from distant cathe- 
drals, the programmes continue to be transmitted suc- 
cessfully, each bringing its own particular line, termina- 
tion or repeater problem, and no real complaint can be 
made regarding the quality of these transmissions when 
all the difficulties are considered. 

The next and_final article of this series will describe 
the routine at Savoy Hill with regard to artists, re- 
hearsals, studios, and transmissions, from the programme 
point of view. 
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‘CALIBRATING A SHORT-WAVE WAVEMETER. 


away from the wire, the axis of the coil pointing in the 
same direction as the wire, near the centre. 

The condenser is then varied until a click in the tele- 
phones indicates the resonance point, and the condenser 
scale reading is noted. <A graph, scale reading against 
wavelength, may be plotted: for the particular coil in 
the receiver by varying the iength of the wire to give 
such wavelengths as 8: 12, 15 metres, and so on. 


RECEIVER OR 
WAVEMETER 


Direct measurement of wavelength with a horizontal wire 
resonator. 


It is' then comparatively simple to calibrate an absorp- 


tion meter from the receiver by the ‘‘ click ’’ method. 


If the experimenter is in possession of a heterodyne 
wavemeter so much the better, as it can then be calibrated 
direct, the only other essential being a galvanometer 
or pair of telephones in the plate circuit for resonance _ 
indication. | | C. W. P. 
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Evidence from Simultaneous Records taken in Different Parts of the World. 
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OR several years there has been evidence that atmo- 
spneric disturbances are frequently received simul- 
taneously, say, in America and Europe. 

In order to study this phenomenon more closely, investi- 
gations were cariied out by M. Bäumler at the Berlin 
Telegraph Technical Department, in conjunction with the 
Radio Corporation of America, upon stations separated 
by still greater distances. Rocky Point served as trans- 
mitter on a wavelength of 17,500 metres. The signals of 
this transmitter were simultaneously recorded in Berlin, 
California, and the’ Hawaiian Islands, with mechanical 
recorders which could be run at the same speed. In order 
to fix the times the signals were sent according to a definite 
scheme, so that it was always possible to recognise those 
parts of the records which were heard at the same time. 
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with certainty occasionally. With certain particular dis- 
turbances, however, it is unquestionable that they were 
recorded simultaneously at all three places, with a dis- 
tance of nearly 12,000 km. between Berlin and Cocohead. 

It is thus demonstrated that the range of powerful 
atmospherics equals that of a large transmitter, and so it 
is not remarkable that with us in Europe atmospheric 
disturbances never completely cease, even in fhe absence 
of thunderstorms. The actual cause of atmospherics is 
certainly not elucidated by this investigation. One might 
almost entertain the supposition that particularly strong 
atmospherics, which can apparently be heard all over 
the earth at once, have their source outside the earth, and 
are in some way related with sun-spots. It is neither 
proved nor disproved, however, that powerful lightning 
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Simultaneous records of transmission from Rocky Point (a) at Marshall, California, (6) at Cocohead, Hawaiian Islands, and (c) at 


Berlin. Speed of tape 150 cms. per minute ; rate of transmission 30 letters per minute. 


The rate at which the strip was allowed to run was 
150 cms. per minute, so that at a sending speed of 30 
letters a minute there would be a space of 5 cms. between 
two letters. 

The receiver at Cocohead in the Hawanan Islands 
always had the strongest atmospherics, while the reception 
at Marshall, California, and at Berlin was generally very 
gool. The agreement of nunicrous disturbances, which 
arrived at Berlin and Marshall practically simultaneously, 
is at once evident from the record strip, while the agree- 


ment with disturbances at Cocohead can only be proved 


discharges give rise to disturbances which are propagated 
over the entire earth’s surface. | 
Further researches on the part of the Berlin Telegraph 
Technical Department aim at a Closer study of atmo- 
spherics, and in particular it is hoped that a new proce- 
dure will permit the disturbances to be: analysed by means 
of determining their ‘‘ waveform.” Possibly this will 
provide a means of deciding whether all such disturb- 
ances, or only a portion of. them, are of atmospheric origin 


and whether some of the phenomena are not of cosmic 


origin. ; H. K. 


The “Amplion” Public Speech Equip- 
ment. 


Messrs. Graham Amplion, Limited, 
have produced a fascinating art brochure, 
copiously illustrated, dealing with. the 
“ Amplion ” Public Speech and Band Re- 
peater Equipment. 
in a position to supply a complete public 
speech outfit at the low price of £125. 
The brochure describes how successful the 
equipment has been when employed, not 
only for public ceremonies, but at 
cinemas, restaurants, and dance halls in 
the distribution of speech and music. 
One of the most impressive occasions on 
which the “ Amplion” equipment was 
used was in May, 1925, during the 
Canonisation Ceremony at St. Peter’s, 
Rome. 


The Company is now | 
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Building the K.1. Three Valve Set. 


In a new and attractive brochure issued 
by the Marconiphone Co., Ltd., of 210- 
212, Tottenham Court Rd., London, W.1, 
full details are given, with diagrams and 
illustrations, for the construction of the 
K.1. three-valve receiver for A.C. mains. 
This receiver, of course, makes use of 
the new K.1. valves, and consists of a 
detector with reaction into the aerial tun- 
ing circuit and two transformer-coupled 
L.F. stages; it is combined with a unit 
supplying both high and low tension from 


the A.C. mains. A very clear wiring plan 
and layout printed in three- colours make 
the task of construction extremely simple 
even to a beginner. The book, known as 
publication No. 452, is priced at Is. 


«Gifts for Blind Listeners. 


In connection with the introduction of 
the “ Hear-Easy ” Rubber Headphone 
Pads, Messrs. Electradix Radios, 218, 
Upper Thames St., E.C.4, are offering one 
pair free to any blind listener for 2d. in 
stamps to cover postage Hospitals will 
be supplied with one free pair for each 
pair ordered. The “ Hear-Easy” pads 
are being issued at the sale price of 
per pair. They-are soft and comfortable 
and are specially designed. to exclude ex 
traneons noises. 
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_ VALVE. VIBRATION. 

Microphone howling in the loud- 
speaker is sometimes caused by vibra- 
tion of the glass walls of one or more 
of the valves in the receiver or ampli- 
fer. When the trouble is traced to 
this cause, a cure can generally be 
effected by damping the bulb of the 
valve -with rubber pads, as shown in 
the diagram. In this case four pieces 
of sponge rubber are held against the 
glass with an elastic band, which 


OF SPONGE 
RUBBER 


Damping out valve vibration. 


should be as strong as possible in 


order that the rubber may press firmly 


against the glass. 

A few experiments should be tried 
to ascertain the best position for the 
rubber pads, as the vibration will be 
unevenly distributed over the area of 
the bulb, some parts’ vibrating more 
vigorously than others; - 0 

. H: A. S.J: 
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TESTING FOR CONTINUITY. 
It is useful to know that continuity 
tests can be carried out with a pair of 
telephones without any other appara- 


‘tus. As is well known, a telephone 


earpiece will generate a small current 
if the diaphragm is tapped ; indeed, 
this was the principle used by Graham 
Bell in his original microphone. 
Since the carpieces of a pair of tele- 
phones are in series, a sound will be 
heard in one if the other is tapped, 
provided that there is electrical. con- 


tinuity between the telephone tags. 
. These tags are, therefore, applied to 


the circuit to be tested, and one car- 
piece is placed to the car while the 
other is lightly tapped or placed over 
a ticking watch or other source of 
sound. If a corresponding sound is 


heard in the other earpiece continuity 


is indicated. | a eee 
‘0000 


ALUMINIUM PANELS. 


In many of the more modern sets 
in which shielding is employed, an 
aluminium panel can be advantagc- 
ously used instead of one made of 
ebonite. This metal is much cheaper 
than ebonite, and is almost as easy to 
work. The best thickness for panels 
is about ŝin. 

Some constructors might experience 


trouble in obtaining a pleasing finish 


with aluminium, the usual shiny sur- 
face looks cheap, and emery paper 
imparts a rough appearance. 

A frosted finish is by far the most 
elegant. This effect can be easily 
and rapidly obtained by the follow- 
ing process. Lay the panel flat, and 
wet its surface with a strong solution 
of caustic soda or caustic potash. 
Leave for twenty minutes, then wash 
well and wet with nitric acid. This 


‘process should be repeated several 
times, the panel being finally rinsed- 


A Section Devoted to New Ideas 
and Practical Devices. 
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for several minutes, dried, and finally 


lacquered if desired. 


One should be careful not to let 
either the alkali or the acid come into 
contact with the hands or clothes as 
both are very corrosive. A picce of 
sponge rubber can be used for spread- 
ing the caustic soda, and a piece 
of wood for spreading the acid.— 
C. H.R. 
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“QSL” CARDS. 


It is the custom among transmitting 
amateurs to use their ‘‘ QSL ” cards 
as ‘‘ wallpaper ’’ to decorate the im- 
mediate vicinity of their transmitting 
gear., 

Possibly some amateurs may have 
other ideas regarding mural decora- 
tion, in which case the question of the 
disposal of cards is at once raised. 
Besides constituting a valuable record 
of the work of the station, a collection 
of cards is a thing to be proud of and 
to show to one’s friends. 

Quite an effective and unobtrusive 
way of displaying them is to file them 
in a picture postcard album. The. 
best type of album is that in which 
the leaves are slotted for the corners 
of the cards. Cear Bi 
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VALVES FOR IDEAS. 


: - Readers are invited to submit brief 
: details, with rough sketches, where : 
necessary, of devices of experi= 
: mental interest for inclusion in this 
: section. A dull emitter receiving 
: valve will be despatched to every 
: reader whose idea is accepted for 
publication. 


: Letters should be addressed to the Editor, 
> “Wireless World and Radio Review,” Dorset 
:- House, Tudor Street, London, E.C 4, and 
: | marked.“ Ideas” -© on 
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A Talk on Detectors. 


Mr. E. A. Hannay, A.M.I.E.E., read 
a paper on “ Detectors: Their Effect on 
Quality in Reproduction” at the last 
meeting of the Sheffield and District Wire- 
less Society. The lecturer first dealt 
with the functions of an ideal rectifier in 
transforming the H.F. currents into audio 
or L.F. currents, and giving faithful. re- 
production. The crystal detector re- 
ceived special attention and it was clearly 
demonstrated . that any rectifier relying 
upon a curved characteristic for its de- 
tecting properties must necessarily cause 
some distortion in the L.F. output. 
Hannay gave a very clear description of 
the two popular methods of valve recti- 
fication, viz., the cumulative grid and 
the anode bend, and he recommended the 
latter for comparative freedom from dis- 
tortion. 

Hon. Secretary : Mr. R. Jakeman, 129, 
Ringinglow Road, Sheffield. | | 
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R.-K. Loud-speaker Demonstrated. 


A demonstration of the Rice-Kellogg 
loud-speaker at the February meeting of 
the Institute of Wireless Technology 
evoked the general opinion’ that the in- 
strument was a great advance in. loud- 
speaker design. The loud-speaker was de- 
scribed in a paper read by Mr. H. W. 


‘tambrell, A.M.J.R.E. The musical re- 


production was of very high quality, 
particularly in regard to the lower fre- 
quencies, — : : 

Particulars of forthcoming meetings of 
the Institute may be obtained from the 


Hon Asst. Secretary, Mr. Harrie J. King, | 


71, Kingsway, W.C.2. 
0000 | 
Television Campaign at Hounslow. 


On March Ist members of the, Houns- 
low Wireless Society held their first meet- 


ing in the new headquarters at the Church 


Hall, Hounslow. ig 
Prof. A. M. Low, the President of the 
Society, addressed a large audience on 
the subject of “Television: Its Difficul- 
ties and Possibilities,” and the ensuing 
discussion showed how keenly the subject 
appealed to the many members present. 
The Society has decided to begin a series 
of experiments in television. 
Owing to the increased accommodation 
the Society now has a few vacancies for 
new members. Applicants should com- 
municate with the Hon. Secretary, Mr. 
W. R. Collis, 7, Algar Road, Isleworth. 


0000 
Experiments with the Heaviside Layer. 


The fascinating subject of the Heavi- 
side layer was the theme of Mr. M. G. 
S. Bennett’s lecture before the Bristol 
and District Radio Society on Friday, 
March 4th. Having referred to the early 
attempts to gauge the height of the 
-Heaviside layer, the lecturer dealt with 
the experiments of Prof. E. V. Appleton 
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Secretaries of Local Clubs are invited to 

send in for publication club news of general 

interest. All photographs published will be 
paid for. A 

and Mr. M. A. E. Barnett. These 


workers applied the principle of inter- 
ference in light waves to the solution of’ 
the problem by means of signals of known 


wavelength transmitting over a known 
distance. With the use of a recording 
galvanometer to measure signal strength, 
it had been found possible to determine 
the interference bands between the direct 
and reflected waves. 
apparently explained the fluctuation of sig- 
nal intensity, from nearby stations at night 
and the fading of more distant ones.. 
0000. 


Wireless Films in Bristol. 


Cinematograph films of interest to all 
wireless listeners will be displayed under 
the auspices of the Bristol and District 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 16th. 
Middlesex Wireless Cludb.—At 8 
At Shaftesbury Hall, Bowes Park, 
“Annual General Meeting. 

Barnsley and District Wireless Association. 
—At 8 pm.: At 22, Market Street, 
Demonstration on Transmitter. 

Muswell Hill and District Radio Socicty.— 

At 8 p.m. At Tollington School, Tether- 
down. Lecture: “The Trend of Valve 
Design,’ by Mr. F. E. Henderson, 
ALMOL.E.E., ; 

Edinburgh and District Radio Socicty.—At 

. 8 pm. At 117, George Street. “Three 
Valves,” by Major Gill, R.E. 

Bristol and District Radio Socicty.—At the 
Central Hall, Old Market Street. Dis- 
play of Wircless Films (see letterpress). } 

THURSDAY, MARCH 17th. H 

Golders Green and Hendon Radio Society. : 
—At'8B pm, At the Club House, Willi- 
field Way.. Lecture (with experiments): 
“A Journey into the World of Science,” 
by Mr. Q. G. Blake. M.1.E.E. 


FRIDAY, MARCH 18th. 

Radio Soctety of Great Britain.—Informal 
Meeting. At 6 pm, At the Institution 
of Electrical Engineers, Savoy Place, 
W.C.2. - Lecture: “The Moullin Volt- 
meter ® (with practical demonstration), by 

| Mr. W. B. Medlam. i 

Radio Experimental Society of Manchester. 
—Lecture by Mr. Blake, of Messrs. 
Radion. l 

Leeds Radio Society.—At 8 p.m. At Col- 
linson’s Café, Wellington Street, Leeds. 
Lecture: ‘Crystals,’ by Mr. R. E. 
Timms. 

Sheffield and District Wireless Society.—At 
the Dept. of Applied Science, St. George's 

» Square. Lecture: ‘The: Design of an 
A.C. Mains Unit,” by Mr L. H. 
Crowther, A.M.I.E.E. 

MONDAY, MARCH 21st. 

Southport and District Radio Socitety.—At 


North 
p.m, 


8 p.m. At 20, Scarisbrick Street. Lec- 

ture: “L.F. Amplification as Applicd. to 
: Public Demonstration Purposes," by 
: Messra. F. and L. Hough. 


Northampton and District Amateur Radio 
Soctely.—At 8 pm. At Cosmo Café. : 
Lecture: “The Ferranti Transformer,” : 
by Mr. Garside (of Ferranti. Ltd.). ; 
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at the Central Hall, Old Market Street, 
under the patronage of the Lord Mayor 
or Bristol and the director in charge of 
the Cardiff Broadcasting Station. Tickets 
of moderate price may be obtained from 
any member of the Society or from any 
local wireless dealer. The proceeds will 
be divided between the Lord Mayor’s 
“Wireless for Hospitals ”. Fund and the 
5WA “Sets for the Sick” Fund (Bristol 


Branch). _.- . es 
Hon. Secretary: Mr: S. J. Hurley, 46, 


. Cotswold: Road, Bedminster, Bristo 


” 
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Points ‘about Amplification. . | 

Another lecture under the “ individual 
research ” scheme organised by the Radio 
Experimental Society of Manchester was 
delivered at the meeting on March 4th by 
Mr.. R. MacKay, who dealt with “Some 
Theoretical Considerations of Amplifiers.” 
Among the interesting and often neglected 
points dealt with by the speaker were 
tuning the “blocking or coupling” con- 
denser in H.F. amplifiers, tuning the “by 
pass” condenser in L.F. amplifiers, and 
determining the correct kind of trans- 
former to- use -in any -given set. Mr. 
MacKay also dealt with the methods of 
preventing internal reaction in sets, and 
concluded with an interesting reference 
to the problem offered by the diminu- 
tion of the amplification factor in multi- 
stage H.F. amplifiers. The lively dis- 
cussion which followed dealt particularly 
with the various means of measurin. 
amplification. 

Hon. Secretary: Mr. J. Levy, 19, Lans 
downe Road, West Didsbury, Manchester. 
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Plotting Valve Curves at Home. 
The practical demonstration in the mak- 


ing of valve curves given by Mr. R. 
Kirlew at the meeting of the North 


Middlesex Wireless Club on March 2nd 
was in reality a continuation of his lecture 
given at the Society’s meeting reported 
recently in The Wireless World. 

The lecturer had brought some large 
sheets of graph paper and, after drawing 
a diagram of the actual connections of 
the apparatus, he proceeded to plot curves 
from the data obtained from the instru- 
ments. For example, after ascertaining 
the actual voltage applied to the plate 
of the valve, the plate current was 
measured for various grid potentials, the 
plate voltage and filament current reman- 
ing constant. The instrument used for 
measurements was the malti-range meter 
recently acquired by the Club for loan to 
members. | | 

On. March 30th, a lecture entitled 
“Broadcast . Engineering and Bresk- 
downs ” will be given by Mr. J. H. à 
Whitehouse of the B.B.C. Visitors will 
be welcomed. 

Hon. Secretary: Mr. H. A. Green, 1%, 
Pellatt Grove, Wood Green, N.22. 
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hag months ago the listen- 
ld, and particularly the oscillat- 
ion thereof, was shaken by the 
in ement - that the Post Office had 
pped) a van with direction-finding 
tus for the purpose of tracking all 
is => of offenders. Oscillators, 
ir ue ether hogs, and the like 
re Ries brought to book, and the 
r was to be finally purged of all 


Fleet of Two. aie 
And jet Savoy Hill is receiving more 
ints of oscillation than 
re I hear that the Post Office will 
ave another wireless van on the 
aking a total of two to cover an 
= approximately 60,000 square 
ent if their activities are to be 
cted to England and Wales. One 
By ppose that the authorities know 
A ey are about, but a fleet of two 
ms er small, _ 
T 2 original van is at present roaming 
1 Mi aipuAs-es 
0000 


ecou untable Crackle. 

E W igen reader who suspected a 

ilty gr id eak when he tuned in to Aber- 
a 1 the other Sunday was relieved to 
1 wards that he had been listen- 

Sy: T: service in Gaelic. 
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Horrit J ble Feature. 


una ly there seems little likelihood 
the B.B .C. will emulate the prowess 
ta ain American station in putting a 
hysi ey on the programmes to answer 
lth estions addressed to him during 
week . Anything more dreary and mor- 
recital of the ‘week's aches and 
sins. wot d be difficult to i imagine. Long 
nay ave be spared it. — 
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All Fools’ Day programme is to be 
st on April Ist; it will be called 
April | Rodling,’” and ‘the cast is to in- 
mm ES eessitin Fulton and 
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Savoy Hill Topicalities: 


he P 0. Vans.—Broadcasting from Aintree.—From Putney to Mortlake.—A Wrong Theory.— 
Co-operation in Spain.—A New York Move. 


ever 


ETO 


Co-operation in Transatlantic 
Programmes. 


What distinguished Keston’s Ameri- 
can relay on Tuesday of last week from 


those which have gone before was the 
fact that WGY arranged the programme 
to suit British listeners. The announcer 
addressed his English hearers more than 
once, remarking that the programme 


IT’S DONE IN MELBOURNE. 
Hubert Opperman, Australia’s champion 
racing cyclist, giving a talk from the track. 
The microphone is connected to 3LO, the 
well-known station in Melbourne. 


HOW 


was designed for their edification in 
accordance with a letter received from 
the “ British Broadcasting Company.” 


The signals were picked up from 
2X AVF on 32.79 metres. 
©0000 
Kismet. 


Edward Knoblock’s “ Arabian Night.” 
play, ‘‘Kismet,’’. will be broadcast on 
March 28th. 
nine scenes. 


The play is in three acts and — 
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By Our Special Correspondent. 


To-morrow’s National Concert. 


The tenth of the B.B.C. national con- 
certs will be relayed from the Albert Hall 
to-morrow, when Arthur Honegger’s Sym- 
phonic Psalm “King David,” conducted 
by the composer, will form the first: part 
of the programme. ‘The narrator will be 
Mr. Robert Loraine. In the second por- 
tion the first performance will be given 
of “ The Morning of the Year,’ a choral 
dance by Gustav Holst. The other item 
in the programme is “Pacific 231,’’ con- 
ducted by the composer, Arthur Honegger. 
The Wireless Choir will take part in the 
programme and will be augmented by the 
choir of Lloyd’s. The soloists are Elsie 
Suddaby (soprano), Phyllis Archibald 
(contralto) and Frank Titterton (tenor). 
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The Grand National. 


Arrangements for broadcasting a run- 
ning commentary on the Grand National 
at Aintree on March 25th are now com- 
plete. ‘Chis will be the first occasion 
on which a broadcast description of a 
horse race has been given in the British 
Isles. The provisional arrangements com- 
prise the use of five microphones : (a) in 
a private stand alongside the Press stand ; 
(L) overlooking the paddock; (c) in front 
of the pnivate stand ;- (d) over the un- 
saddling enclosure; (e) a portable micro- 
phone. 

oo0oo0o0o 


Describing the Race. 

Mr. Meyrick Good, who has been a 
member of the staff of Sporting Life for 
some 30 years, will take charge of the 
microphone in front of the stand (a), and 
from this point will describe the race, in- 
cluding the parade and the line up for the 
start. Mr. Meyrick Good’s commentary 
will give the first three horses- past the 
post and the remaining finishers, and he 
will continue until the first three are back 
in the paddock. Throughout this period 
the microphone in front of the stand (e) 
will be used to provide as a background 
the noises associated with the race; sub- 
sequently microphones (a) and (c) will be 
faded out and the microphone over- 
looking the paddock and that over 
the unsaddling enclosure HAO) and W will 
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Le brought into use. From microphone (0) 
a description of the scene in the paddock 
will be transmitted, with the reception of 
the winner, previous achievements, etc. 
The microphone over the unsaddling enclo- 
sure will be used for effects. 


The portable microphone. will, it is 


hoped, be brought into use subsequently 
for broadcasting an interview with the 
winning jockey. 
p 0006 

Behind the Crews. 

The running commentary on the boat 
race on April 2nd promises to be a 
thrilling affair, barring breakdowns! 


~The commentator will follow the crews . 


on the launch Afagician,. with the 
microphone..in the bow and the short- 
wave transmitter in the stern. Two 
temporary receiving stations will be 
employed, one at the Radio Communica- 
tion Co.’s works at Barnes and one at 
Castelnau owned by Mr. W. Secretan. 
The latter will be “a stand-by ‘station. 
The apparatus on the launch will first 
be tried out on the Thames: at Henley. 

There is a probability, I beleve, that 


the commentator will be Mr. Guy 
Nickalls, the well-known rowing 
“ Blue.” 


ooo0oo 


Laughing Hyenas. 

Surely there is something profoundly 
gratifying in the fact that the B.B.C., 
with all its faults and foibles, had the 
healthy sanity to reject the nonsensical, 
monstrous aud . barbaric .proposal for 
" Community Laughing.” | 

The idea germinated in America and 
was actually carried into effect at a cer- 
tain well-known broadcasting station; 
but Americans will sometimes respond 
to stimuli which leave Englishmen cold. 
(For instance, there are soda fountains.) 

Some learned writer has propounded 
the theorem that laughing at nothing is 
a manifestation of inferior intelligence. 
Let us rejoice that the B.B.C. refuses 
to cater for the no-brows, imbeciles, and 
similar organisms. 
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Short and Not Sweet. 


The main fault of the programmes is 
still their scrappiness. 
ago I switched on to 2LO at the not 
unreasonable hour of 8.30 in the hope of 
getting my teeth into a programme 
which I could digest. The fag-end of 
a good concert. from Sheffield 
through well—so well, in fact, that we 
were switched off for fifteen minutes’ 
dance music from the London studio. 
This was followed by the news bulletin, 
and quarter’ of an hour later I could 
have beard a talk. vee 

Fifteen minutes of dance music! 
Could any hostess organise a wireless 
dance to last fifteen minutes? ‘‘ Danc- 
ing will begin at 8.45 p.m.; carriages at 
nine.” No, thank you; I would prefer 
to save my boiled shirt. 

0000 


A Wrong Theory. 

A correspondent in a contemporary has 
propounded a theory which may he very 
comforting to the hard-worked and bard- 


A few evenings — 


‘ 
came 


Wireless 
Worle 


kicked B.B.C., but which is hardly likely 
to receive widespread acceptance. He 
suggests that people complain of the 
quality of the broadcast programmes 
simply because their receivers, and especi- 
ally their loud-speakers, give poor repro- 
duction, À 
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FUTURE FEATURES. 
Sunday, March 20th. 


Lonxnon.—Studio Service arranged 
by the National Brotherhood 


Movement. 
BiRMINGHAM.—Light Classical Pro- 
gramme. 
Graso w.—A- Popular Bach Pro- 
gramme. 


Monday, March 2ist. 
Lonpon.—‘‘ My Programme,” by 
a Barrister. 
BOURNEMOUTH. — Orchestral Con- 
cert relayed from the Winter 
Gardens. , 
Carpirr.— Voices,” a light comedy 
m one act by Bernard. Newman. 
Grascow.—A Selection of Scottish 
Songs. | 
Tuesday, March 22nd. 
Lonpon.—“‘ Fidelio,” an opera in 
two acts by Beethoven.. 
MANCHESTER.— Tuesday  Mid-day 
Society’s Concert from Houlds- 
worth Hall. 


Wednesday, March 23rd. 


Loxpox.—Beethoven Sonatas played 
by Lamond. l 
Berrast.—‘‘ The Deserter.” 


Thursday, March 24th. 


Daventry.—An Evening at Bath. 

BrrmMincHaM.—City of Birmingham 
Police Band. 

CarpirF.—An Evening at Bath, re- 
layed from the Pump Room, 
Bath. 

NEWCASTLE.— From 
America. 

GLascow.—Orchestral Concert re- 
layed from St. Andrew’s Hall.- 


Friday, March 25th. 
‘Lonpon.—Recital of Popular Bal- 
lads. by Ruby Helder. . 


Tyneside to 


BouRNnEMoutTH.~—Popular Operatic 
=- Programme. ; 
ABERDEEN.—‘‘ The Constant Lover,” , 


a Comedy of Youth 
John Hankin. : 

Betrasr.—Concert by Belfast Phil- 
harmonic Society. 


Saturday, March 26th. - 


Loxpox. — Beethoven Centenary 
Concert relayed: from Bishops- 
cate Institute. 

MANCHESTER. — The 
Singers. 


by St. 


Westminster 
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So that’s it. Next time you quail be- 
fore the accents of Professor Sisan Grohns 
console yourself with the reflection that a 
properly adjusted grid bias might have 
transformed the item into dance music 
from the Savoy Hotel. 

No, sir. Try again. 


: _A New York Move. 
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Bad Times Abroad. 


The Manchester’ Guardian tells the 
moving story of three Hungarian listeners 
m Czecho-Slovakia who tuned in Budapest 
on their loud-speaker.. Passing the house 
at the time were three policemen, who, 
hearing the strains. of a Hungarian 
national air proceeding from the dwelling, 
dashed in to arrest the offending orchestra 
for daring to play Hungarian music in a 
Czecho-Slovakian - village. 

They could not arrest the loud-speaker 
so they smashed it to fragments, and the 
luckless listeners were arrested ! : 

o000 


Co-operation in Spain. . 
A considerable amount of inter-relaying 


is taking place this month between the 


Madrid stations, one of which. (Union 
Radio. EAJ 7) is, in addition, relaying, 
and being relayed by, Radio Barcelona. In 
all cases these retransmissions take place 
between 10 p.m. and 12.30 a.m: (GMT) | 
Union Radio and the new station, Radio 
Iberica. EAJ 6, are on Fridays giving the 
same programme, while on Sundays Radio 
Espana EAJ 2 and Radio Madvilena EAJ 
12. are showing: mutual co-operation. 


Readers may have picked up Barcelona’s 


relays of Union. Radio after 10 p.m. and 
heard the latter returning the compliment 
when EAJ I has operatic or other special 
transmissions. 
0000 : 

Activity in Madrid. ie 
There are now no fewer than five 
Madrid stations ‘on the air,” and. a very 
careful general broadcasting schedule is 
officially arranged every month far the 
various stations in order -that listeners 
shall not be troubled with interference. 
Radio Castilla. EAJ 4, uot previously 
mentioned, is a ‘“ Union Radio ” station, 
and transmits. from the same studio as 
EAJ 7. It often relays dance music from 


the Ice Palace. 
(omem ome) 


Planned to be the foremost broadcasting 
station in the world, a new WEAF will 
soon spring up and supersede the present 
station in New York, according to Mr. 
M. H. Aylesworth, President of the 
National. Broadcasting Company of 
America.. i 

The present WEAF, it appears, is 
seriously interfering, with the research 
work of the American Telegraph and 
Telephone Company, necessitating a. re- 
moval to a more suitable spot on Long 
Island. It is expected that the new loca- 
tion will -have the additional advantage 
of avoiding the ‘shadows ° created by 
the immense steel buildings in the City. 
According to Dr. Alfred N. Goldsmith, 
one of the consulting engineers, ‘‘ the new 
station will represent the complete appli- 
cation of the principle of remote gontrol 
of transmitting stations situated a con- 
siderable distance from broadcasting 
stations.” ' 
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Tuesday as Dance Night. 

In future Tuesday is to be a special 
dance nigħt with the B.B.C., dance 
music being broadcast continuously from 
9.30 to 11 p.m. 
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GRID BATTERY CLIPS. 


It is always a difficult matter to secure . 


a grid biasing battery to the baseboard 
of a receiver. — 
is to bind-the battery in position wit 
pieces of No. 16 wire, though a battery 
secured. in this way cannot be readily 
chanced. . 

Messrs. A. H. Hunt, Ltd., H.A.H. 
Works, Tunstall Road, Croydon, Surrey, 
have introduced a useful form of clip 
which cam be screwed down to the base- 
board to provide a fixing for the battery, 
a pair of clips being suitably spaced for 
securing either a 9-volt or 15-volt unit. 


For securing grid bias batteries A. H. 
Hunt, Ltd., have introduced this useful 
form of clip. 


The clips are made of brass to prevent 


corrosion and nickel plated, the top edge 
being turned over to facilitate insertion 
of the battery. 

0000 


THE BROSSE-WAVE COIL. 


An ingenious method of limiting the 
turn-to-turn capacity has been adopted 
in the new Brosse-wave Minor coil made 
by the B. & J. Wireless Company, 2, 
Athelstane. Mews, Stroud Green Road, 
London, N.4. | 

Each successive turn in the layer is 
bent to a wave formation so as to pro- 
duce a liberal turn-to-turn spacing. By 
this process a winding of only about 20 
turns to the layer is obtained, whilst in 
the case of the No. 200 coil the ten 
layers, which are spaced with strip paper, 
are accommodated in a depth of winding 
of just under $in. ` i 

y using an ebonite centre former and 
moderately ‘stiff spacers between the 
yers a particularly robust coil is pro- 


B37 > A, ; 


A usual method of gan 
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duced. It is rendered durable and damp- 
proof by a wrapping of oiled silk. The 


pin and socket mount is well designed, 
the connectors being carried on a small 
moulding of insulating material. 


The new DBrosse-wave inductance in 

which a turn-to-turn spacing is produced 

by a number of wave-shaped bends in 
alternate turns. 


A NEW POTENTIOMETER. 


_ A reliable form of potentiometer of 
improved design has been recently added 
to the range of wireless components 
manufactured by S. A. Lamplugh, Ltd., 
King’s Road, Tyseley, Birmingham. 

The winding is carried on the usual 
fibre strip which, being liberal in width, 


permits of the use of a fairly heavy ` 
gauge of resistance wire, so that under 


the action of the rubbing contact a break 
occurring in the winding is unlikely. The 
rubbing contact. instead of being 


Lamplu potentiometer. A reliable 

form of rubbing contact is employed 

pressing against the inside face of the 
winding. ; 


arranged to travel around the edge of 
the winding, makes contact on the inner 


face. Contact is made by a smooth-ended . 


plunger pressed in position by a light 
coiled spring. 


scale. 


An attractive bronzed dial- 


is supplied having a chemically engraved’ mfd. 
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THE G.R.C. VARIOMETER. 


Although the use of variometers in 
constructional articles is rarely advocated, 
there have recently arisen demands for 
this form of tuner. Many of the variv- 
meters which have been available in the 
past, it must be admitted, have been of 
poor construction, giving only a limited 
change of inductance value from maxi- 
mum to minimum. The G.R.C. vario- 
meter is a particularly well made com- 
ponent, and a specimen was recently 
requisitioned from Claude Lyons, 76, Old 
Hall Street, Liverpool, the agent for 
General Radio apparatus in this country. 

Although wound with No. 24 gauge 
wire and possessing a maximum induct- 
ance value of 600 microhenries, the vario- 
meter occupies quite a small panel area, 
while the revolving action of the rotor 
does not sweep space occupied by other 
components. ‘The windings are carried 


- 


The G.R.C. variometer with protected 


It is compact and tunes up to — 
about 550 metres. 


windings. 
on Bakelite formers, the stator being 
secured to the inside face so that the 
windings are well protected. Both wind- 
ings are separately brought out to con- 
necting tags to permit of the use of the 
variometer as a vario-coupler. . 

When used as a variometer the induct- 
ance change is from 60 to 600 micro- 
henries, and is obtained by rotating the 
spindle through 180°. The maximum 
wavelength, therefore, is about 550 
metres when tuned with a 0.0005 mfd. 
condenser. The exact tuning range 
depends upon the parallel capacity bridg- 
ing the variometer terminals, and when 
used without a variable condenser a fixed 
condenser having a value of about 0.0001 
should be connected across the 
winding. a. | 
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The Editor does not hold himself responsible for the’opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,’ Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


AMATEUR TRANSMITTERS IN JERSEY. 


Sir,—It might interest your readers to have a few fact: 
regarding low-power transmission on this island. 

Of the five active stations here al! use the tuned anode or 
Armstrong circuit, and three of us have reb ill our sets to Mr. 
Exeter’s design in Zhe Wireless World, October 27th, 1926, 
for 45 metres. With this set on low power I personally have 
had astonishingly good results. Some of us, by the way, use a 
tuned R.F. choke. Using H.T. accumulators (max. 220 volts) 
I have on this set werked practically all Europe, nese 
Morocco, and two districts of America, and I have a report 
from French Indo-China confirming a working I had with an 
Italian. In no case did the power exceed 8 watts, and apart 
from this FI report, which was on Christmas Day, the other 
workings have been during January and February, 1927. 

I find usiug an aerial on harmonic gives me better results 
than Hertz, and an carth better than counterpoise. 

Jersey. . A. M. HOUSTON FERGUS (G2ZC). 

March Ist, 1927. 


MICROPHONIC NOISES. 


Sir. —In common with most people who have experimented 
with modern low-frequency amplifiers I have observed the 
resonance effect between the loud-speaker and the valves 
recorded in Mr. Tyer's article entitled “ Microphonic Noises ” 
in the March 9th issue. 

I cannot agree with Mr. Tyers, however, that the fault hes 
with the valve holder. There can be no doubt that the reson- 
ance effect is due to vibration of the electrodes inside the valve 
and not to vibration of the springs in the valve mounting. 
This can he quite easily proved by substituting different types 


of spring valve holders which have no effect on the pitch of . 


the note in the loud-speaker. 

Mr. Tyers has drawn the correct conclusion from his experi- 
ences with the five-valve amplifier, but I venture to think that 
the cessation of howling with the substitution of one of the 
valve holders must have been a coincidence. In any case, is it 
wise to generalise on the results of a, single experiment ? 

Observation of this effect over a long ‘period has forced me 


to the conclusion that acoustic energy is collected by the glass | 


walls of the valve and transmitted to the electrodes irrespective 
of the type of valve holder in use, and that'the only remedy 
possible is to enclose the valve in a thick wooden box lined 
with felt or other sound absorbing material. 


In order to isolate the set from sounds transmitted through | 


the table upon which it rests it is not necessary to use non- 
microphonic valve holders. The sei, as a whole, should rest 
on sponge rubber feet fitted at each corner. 

March 9th, 1927. _ “ HOWLER.” 


—_ ee oe 


THE “EVERYMAN’S FOUR” RECEIVER. | 


Sir,—The letter from Mr. S. Lambert in your _ issue of 
March 2nd re valves used in the ‘‘ Everyman’s Four ’ ” prompts 
me to describe a somewhal unusual fault I experienced with 
thie set. 


About a fortnight after completing the set, that is, after 


about fifty hours running, it egnir to suffer grealiy from th 
microphonic tendencies of the detector valve—a “ Cosmos ` 
SP18/G. In another week this was so bad that a continuou 
howl was set up whenever I moved about the room. I go 
another SP18/G valve, but this was as microphonic as ti 
other at the beginning. 

I tried all the usual cures but they were of no avail, and we: 
on the point of wriling to ycu when I noticed that the micro 
phonic tendencies were increased as tho voltage across th 
filaments was reduced by means of the 2 ohm rheostat R, 
I therefore removed the 7.5 ohm resistor R, and replaced i 
by one of 2 ohms. This has completely cured the trouble 
and I have now run the set successfully for five months. 

For V, I am using a PM5 valve. Curiously this valve 
cannot be used at V, as neutralisation cannot be effected. 
= The last valve is a Burndept LL525 used with a negative 
grid bias of 25 volts and an anode voltage of 140 from H.T. 
accumulators. 

The loud-speaker is an 18 inch “ Kone,” and the reproduction 
is really splendid. 

I have received some forty stations on the ‘*‘ Kone ’’—n 
phones used for tuning—but interference Pe me here to abont 
sn aN programmes. G. G. S. CLARKE. 

ardi 


March 4th, 1927. 


`” B.B.C. TRANSMISSION OF PIANOFORTE MUSIC. 


Sir, —I have noted with interest the letters in your March 2nd 
issue from Messrs. Rossiter and Islip regarding the B.B.C.’s 
transmission of pianoforte music. , 

May I mention that at a recent meeting of a radio saciety 
the lecturer, a very responsible engineer of the B.B.C., was 


` questioned by two or three of his audience with regard to the 


came matter, viz., the distortion of the pianoforte trans- 
missions. | 

His reply wis to this effect: That the lower frequencies in 
the piano scale are usually Jacking in strength when reproduced 
on the loud-speaker, and to attempt to balance up this 
deficiency they (the B.B.C. engineers) decided to increase the 
modulation of these lower frequencies by about 10 per cent. 
(T am not sure of the amount, but this ts approximately correct) 
and this was done. 

Therefore, it is quite obvious that whereas the last valve 
of the amplifier of a receiving set was originally working within 
the limits of the straight portion of its curve, the extra modni- 
lation (which was about donble the original amount on these 
low notes) would cause an enormous increase in the grid 
voltages on the Jast valve and so cause the blasting and the 
distortion complained of. The same engineer claimed that this 
process improved the quality of the transmissions, so Mr. Islip 
can now account for thea reply he received from the B.B.C. 


I might add that even a ‘‘ super ’’ power valve can very easily 


be overloaded when receiving signals of only- moderate 
intensity. A. L. ROYER. 
London, N.19. 
March 6th, 1927 
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Sir,—I should like to add my little bit to your correspondents’ 
xperiences of the B.B.C. pianoforte transmissions. The point 
us been vividly brought to mind, or ear, as you will, in the 
ast few minutes. 

The interval piano music at 9.10 p.m. this evening was harsh 
ind rattly over: most of the musical scale. 
jan Kiepura’s magnificent rendering of ‘La Donna e Mobile ”’ 
rom the National Concert from the Albert Hall with piano- 
orte accompaniment. This accompaniment, even in the forte 
passages, was perfect. As the set is in one room and the 
speaker in another and no one has been near the set all the 
vening, it can only be the transmission. 

This is not an isolated instance, for we (three of us) have 


noted differences between the quality of the piano recita's — 


luring the evening programmes (those 15-minute studies of 
famous musicians) and the incidental stop- -gap piano music 
between local news and resumption of the evening programme. 


Quite often one has been good and the other ‘bad, with no. 


regularity : that is, one day the study, another the incidental 
music has been bad. Rarely are both bad, though sometimes 
both are good. - 

If both are bad I look to my set, which js 1-v-1, neutralised 
tuned enone: and eat oo 41 L.F. transformers. 


Bridpo R. T. ALSTON. 
March 3rd, 1927. 

PROPOSED B.B.C. HIGH-POWER STATIONS. 

Sir,—Regarding the . Editorial in Zhe Wireless World 


for March 2nd I was glad to see you voicing disap- 


Rawalpindi, India. 


I ‘have just heard. 


“Wireless 
World 


_proval of the B.B.C.’s 
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plan to us: unnecessarily high power., 
If the new ` stations are going to be * super- -Daven- 
trys”? it seems to me that instead of giving a choice 
of programmes these stations will be more likely to tie 
down to one station every one who does not use two sharply 
tuned H.F. stages or its equivalent. It may even make the 
oscillation nuisance worse, for reaction is a very cheap and 
easy way of getting selectivity. If these high-power stations 
must be built, they ought to be designed with some considera- 


tion for the people living within twenty miles or so of them. 
_ No stations have been built in this way as yet, but the thing 


is theoretically possible, — 
should not lead the way. 
The problem has three- possible methods of solution. First, 
the radiating aerial could be surrounded by auxiliary earthed 
aerials to cast a ‘‘shadow’”’ «ver densely populated districts 
in the neighbourhood of the station. Secondly, a horizontal 
Hertz aerial could be used which sends out a horizontally 
polarised wave sideways and a circularly polarised wave end- 
ways. All radiation, however it begins, is circularly (or ellip- 
tically) polarised at a distance so that this method would not 
effect distant reception, Lut the horizontally polarised wave in 
the neighbourhood of the station would have a comparatively 
small effect on the ordinary vertical receiving aerial. Lastly, 
there is what seems to me the most likely solution, radiation 
from an elevated horizontal loop. Such an aerial sends out a 
horizontally polarised wave outwards and a circularly polarised — 
wave upwards. / D. F. VINCENT. 
Reading, 
March 2ud, 


and there is no reason why England 


1927. 


“LAMB, 


ge riche igen EE E S ceata teed 1AXO, 1AAC, 1ANI, 1AXA, 
Great Britain:—G 2A0, 20D, 21H, 1AXX, 1AVL, 1ATM, 1AFP, 1AAO, 
P. LZ. 2DX, 2CC,’ 2RG,’ 2SR’ Calls Jhleard. IBA, 1BJK, 1BXL, BBX, 187. 
2NH, 2VR, 5BY, 5UP, STZ, 5XY, 1BHS, 1BKE, 1BUX, 1BEZ, 1BLB, 
5LF, 6CI, 6UZ, 6QH, 6YV, 6KO, ; 1CC, 1CH. 1CMF, 1CLB, 1CJB, 
6NX. Northern’ Ireland :—G1’ 6MU. Extracts from. Readers 1CMX, 1CRA, 1DEZ, 1D, 1FL. 
Irish Free State.:—GW 18B. France :-- Lae 1GA, 1GI, 1GJB, 11S, 132, 1LC, 
F 8£I, 8YOR, 8JJ, 8GI, 8BP. Den- Oss. 1LJ, 1LR, 1NQ, 1QV, 1RD, 1RF, 
mark : :—D ] TEJ, BD -ipea ea a E iat IRR, 1RW, 1SW, 1TN, 10Z, 1XV, 
nT. USA RONU DOQ CK UOT meenemen LXM, IXA, x vB IZN, zs. 
U. ` ; ee _ AXA, 2: HM, 2ARB, 
R. J. Drudge-Coates | AI:DCR). OHK, OCDJ, IRT, PCRR, ‘SUC, 2ALM, 2ATK, 2AQW, 2ABP, 2AAS, 
Edinburgh, 9XZ, TLA2NA. 2BW, 2BZ, 2BQH, 2BUY, 2BAD 
inbarg (0- -v-0 Reinartz) all below 60 metres, OBV. 2CT | i 
: ; F, 2CXL, 2CUQ, 2CDR, 
Great Britain :—G 2XY, 2NM, 2CA, Alex. M. Robertson. ORN Gu 
EM, 2FO, 2LI, 2QU, 2SU, 2XT, 
2CB, 2SR, 2BM, 5KU, 5JW, 5PC, 2XG, 2XS (14.6m.), 3AJC, 3ANC, 

5DC, 5KZ, 5SZ, 5MS, 5FJ, 5TR, Bishopston, Bristol. : Sr 
3BJ, 3BOF, 3BWT. 3CAH, 3CKL, 

SXH, 5UW, 5DK, 5BY, 5US, .5ZA, U.S.A. :—NJ 1AIR, 1AG, 1AIR, 3CK, 3G 
STD” S.A, , : , 3GP, 3HQZ, 3IF, 3IUV, JO, 
VP RO” S ETW. EE oe 1AMD, 1A0F, 1ASV, 1AVL, 1BEL, 3PF, 4FT, 8AL, 8ADE, 8CTL, 8TUV, 
j ` 

ENX, GTO, GFE, 62, 6JV 6CL. 1BES, 1BEZ, 1BHM, 1BV, 1CE, 8XE. WIWY, NRRG WIK, WIZ, 


6RD, - 6QD. North Ireland :—GI 21T, 
6QD, 5NW, 6NX, S5NW, 6NX. North Ire- 
land :—GI 21T, 5WD, 6MU. Irish Free 


1CH, 1DM, 1EJ, 1HJ, IKR, 1LJ, 1NQ, 
1VC 1WL, 1XI, 1XH, 1XM, 2ABN, 

2AK7, 2BAD, 2BBB, 2BVH, 
2CVJ, 2CXL, 2DM, 2FQ, 2HP, 2KX, 


WQO, 2XAF, KDKA, UX, YUNB, 
UX, LW. Canada :—C. 1AR, 1ED, 
1DD, 2BE, 2FO. Philippine Islands i- 
PI 1HR, ZAC, WUAJ. 


“2BM, 


Honolulu :—- 
State:—GW 11Z, 18B, 3X0, 3AR. 20K, 2QU, 2WU, 3AK, 3AHL, 3BN. HU 6BBF, 5DF.  Chile:--SC 1A. 
France :--F 8KM, 8EZ, 8A, 8TIS, 2BWT, 3CK, 3CGP, 3CKL, 330, Australia:—A 2NO, 3GW, 3BQ, 5JA, 
ar 82B, 8GDB, 888, 8PRI, 8NN, 3KR, 3LN, 30Q, 3RM, 3SN, 4CU. 5WH, 5MA, TCW? ACRX. New Zea’ 
ace 80LU, 8ARO, 8XU, 8DNX, 4FA’ 4FT, 41Z, 4TR, 8ADG, 8ALY, land:—Z 4AA, 4AC. Argentine :— 
FY, 8CP, 8NOX, BUT, 8HO, 8IU, 8AFQ, 8CNH, BIX, SPL, 9FU, 9TF. R- CB8, DB2  Brazil:—B%Z 1AK, 
8KO, 8UDI, 8EO, 8KZ, 80EO, FW. Italy :—I 1BD, 1CE, 1CN, 1DM, 1MT. 1AL, 1AW, 2AM, 6QB, SQI. S$. 


Germany :—K 4Y A, 4PX, 4XY, 4XR, 
4AB, 4XU, 4YS, 4KA, 4MC, 4SAR, 
4W AGB, AGC. Holland :— N OTS, 
OHB, OTH, OWM, OPM, OCMX, 


Scandinavia :— SMXV, SMUK, SMYG, 
S 2NQ, S 2B5, 8S 2CO. 
K 4MCA, 4DBS, 40AJ, 40AH, 40HU, 


Africa :—O AON, "ASX, ASB, VPS. 
Belgian Congo -—OCB, 2. French 
Indo-China :—FFQ, 1B. China :—HZA, 


Miscellaneous :— 


4SA, BZ 1IC, 1AW, 1AB, 1CÒ, 1AM, HZA1, - 9AB (Macua). Dominican 
OWE, OKO. Belgium :—B 4YZ, 4AA, GULV, NISQ, WIT, NUQG, SDK, Rep.:—HIK. India:—¥ DOR. Ja 
A2, 4AR, K6. Austria:—Ö JI, PY, P 1AJ, 140, HZA, DNSC, Č 8AW, maica:—NJ 2PZ. Japan, :--J | 1PP. 
Italy. Ey 1CE, 1NA, 1BD. Den- 8AF, 2BE, 1AC, 1AR, R SB8, Y2AK, Morocco:—FM  8MA, 8MB, = 8MF, 
mark :—D 7EW, 7XU, 7BX,: OXZ. Z 4AC, A 3BQ; 3HL, FI 8QRT. 8ST, OCMD, OCMB. Norway :—-LA 
Yugo Slavia : :—YS TKK, “TLL. Poland : :— _ (0-v-0 Reinartz) on 12-50 metres. 1A, 1B, iR, 1X, 5B, OSLO. Mis- 
TP AI, AJ. Sweden :-SMUA, SMSH, | J. Monckton, Jr. cellaneous :—BAD GLKY, „P 1AF, 
SMRU, SMUK. Spain :—EAR19, (G6XS). FA 8VX, YS 727Z, YS 7XX, CS 
EARI8, Portugal :—~-P 1AF. Fin- 2YD, TL 1Z, TLA 2XA, TPAV, 
land:—S 2BS. Algeria:—FA 8FWB, Rugby. TPAI, KTC,  GLSQ, OQS, VGJL, 
SRRA. Congo:—CB F2. U.S.A.: (January 1st to Fiy 5th.) CH B82, OXZ, WSP, R 1FL, RDKK. 


U1CH, 1AWE, 1ABA, 2MD, 2AYJ, 
WIZ, Miscellaneous : :—VNRR, GSLO 
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U.S.A. 
1AIR, 


:—U 
IARE, 


1AX, 
1ANB, 


1AHV, 
1ASF, 


1AD, 


(0-v-1 Hartley), ‘on 14. = metres. 
1ARF, M. 


Pi r. 
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READERS’ PROBLEMS. 


“The Wireless World” Information Department Conducts 
a Free Service of Replies to Readers’ Enquiries. 


Questions should be concisely worded, and headed “ Information Department.” Each 
separate question must be accompanied by a stamped addressed envelope for postal reply. 


A Four-valve Long Range Receiver. 


Wil you please give me a diagram of a 
4-valve receiver having two tuned 
high-frequency stages? TI wish to 
tune over the short and long broadcast 


©- wavelengths and reaction is not. 
required, . G. N. 
The diagram of the receiver is given 


below, and has, 
frequency stages, a grid current detector 
and one transformer coupled low-fre- 
quency stage. Such. a receiver is not 
difficult to set up provided suitable com- 
ponents are used. For simplicity the 
three tuning coils can be of the plug-in 
type, having a centre tap, those known 
us ‘“‘ Dimic”? coils being satisfactory. 
These coils are interchangeable and can 
be obtained for practically all wavelength 
ranges. The three coils are tuned by 
condensers C,, C, and C,, of 0.0005 mfd. 
capacity, and for a given wavelength 


besides the two low- 


being taken to +H.T.,; one end of the 
tuned anode circuit is connected to the 
anode of the valve while the opposite end 
is taken to the balancing condenser C, 
or C, respectively. In the absence of 
stray magnetic and other couplings, con- 
densers C,, C,, will completely neutralise 
the grid to anode capacities of valves 
1 Va 
To avoid stray couplings the three 
tuning coils should be placed mutually 
at right angles and well spaced. The 


tuning condensers should also be well 


separated. C, may have a value of 
0.0001 mfd., C, 0.005 mfd., and C, 
0.00025 mfd. Condenser C, is merely a 
coupling condenser, but it has to have 
a grid leak and bias battery associated 
with it; R, may be of 1 megohm and 
the grid bias negative 1.5 volts. Re- 
sistance R, is the usual grid leak of 2 
megohms. Valves V,, V,, are trans- 
former coupled in the usual manner, and 


N 
` 


MARCH róth, rG27. 
should, for the best results, be of lo 
impedance and be supplied with ampl 
anode voltage at + H.T., and appropriat 
grid bias. It is, of course, not satis 
factory to use a low-impedance valve of 
say, 2,000 or 3,000 ohms A.C. resistance 
at V, unless the anode battery or othe 
source of power will supply the curren 


necessary for economical working. 


i o0o000 


A Grid Bias Difficulty. 


I have seen it stıted that the negativ 
grid bias applied to a valve is relates 
to the anode voltage used and to th 
amplification factor of the valve; in 
fact, I have read that the correct gria 

_ bias i3 given ‘by the value of H.T. 

_ used divided by twice: the amplifica 
tion factor of the valve. Does this 
not result in too large a negative 
bias? er L. R. 


. In many instances application of the 
above rule results in too large a grid 
bias, although this depends ar 
on the t of circuit associated wi 
the valve. When the valve is connected 


to a loud-speaker it is often necessary, 
in the interests of good quality, consider- 
ably to reduce the amount of the negative 
grid bias found by the above rule, as can 
be seen by anyone who puts a milliam- 
meter in the anode circuit of the valve. 


Four-valve receiver with two balanced high-frequency Stages for all wavelengths. . 


their dials will be set. at approximately 
similar readings because circuits L,, C, 
and L,, C, are -practically identical, while 
the effect of the aerial capacity is con- 
siderably reduced by the fixed condenser 
C, connected in the aerial wire to the 
tuned circuit.: a 

The two anode tuning condensers 
should be chosen with care as both sets 


of plates are connected to points having | 


a high-frequency voltage to earth. <A 
screen of some sort should be used to 
prevent hand capacity effects. Coils L, 
and L, are centre tapped, the centre point 


by-pass condensers C,, C, and C,,, of 
1, 2 and 5 mfds. respectively, are pro- 
vided. : l 

It is very important to use the correct 
valves in a circuit of this type. For the 
high-frequency positions V,, V, 
impedance valves should be used, and 
these should also have a high amplifica- 
tion factor. The detector valve may be 
one having an A.C. resistance of approxi- 
mately 20,000 ohms, when T, has a 
primary inductance, under normal con- 
ditions, of 50 henries or more. Valve V, 
being connected to the loud-speaker 


high- 


The rule is fairly reliable when applied 
to certain valve circuits but should always 
be used with caution; too much negative 
grid bias is, of course, definitely harm- 
ful to the quality. On the other -hand, 
it is probably preferable to err on. the 
sida oF too much negative grid bias. . Too 
little grid bias shortens the life of the 
anode battery as well as impairing the 
quality, whereas too much grid bias, rè- 
ducing as it does the current taken. from 
the H.T. battery, results in economical 
working but naturally at the expense of 
quality. : = 
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Company have for 
some years past 
been tending to- 
wards a situation far from satis- 
factory. Matters have finally been 
brought to a head, and it is quite 
apparent ‘that only by drastic 
measures in the way of capital re- 
adjustment, which have now been 
approved by the shareholders, can 
the Company once more be in a 
position to go ahead on sound 
foundations. 

In the past the Company has 
gone through some very difficult 
times, and we can trace that in no 
small measure this has been due to 
continual technical progress which 


has rendered obsolete stations and ` 


apparatus almost as soon as com- 
pleted. Similarly, <an enormous 
amount of .time must have been 
devoted to research work which, 
from similar causes, has been un- 
productive from the profit-making 
point of view. — 

The. importance of the short- 


THE MARCONI COMPANY. 


UBLIC interest has recently been focussed 
on the activities of the Marconi Company, 
particularly on the financial side, and it 
has been disclosed that the affairs of the 


would not be infringing patents. 
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communication ‘with Australia. 
stations should be capable of a speed of 500 letters per 
minute each way during a daily average of seven hours. 

With this excellent performance coinciding with the 
stabilisation of the financial position, it would seem that 
a better future now lies before the Company. 
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The test required that the 


0000 


THE SILENT . PERIOD. 


P330 UR editorial note on the sub- 
340 ject of-.the silent period in 
our issue of March oth invited the 
opinions of. our.. readers on this 
544 subject. In: response we have had 
345 a great number of letters, a selec- 
tion of which is published under 
351 ‘£ Correspondence ’’ in the present 
Tur “Dunc issue. The conclusion which we 
353 are forced to come to: is that 
whilst in. theory the idea of 
$55 a silent period may be re- 
357 garded as highly desirable, yet 
in practice it seems doomed 

Cossor to failure, as conditions are at ` 
361 present, on account of the inevit- 
362 able squealing and howling which 
would result the moment the silent 
364 period began,. for listeners 
565 everywhere would be straining 
-367 . their sets to the utmost in the 

370 endeavour to pick up the foreigner. ~ 


This i ae disability under which 
long-distance listeners would suffer 


wave beam system to the Company at the present stage. in 


_ its history cannot be overestimated, and the success of the 


t 


stations already erected- has undoubtedly exceeded the 
expectations even of those most intimately acquainted with' 
the possibilities. 

The latest development has come with the opening of 
the Grimsby.and Skegness stations, which have successful 
passed the official seven days’ test by the Post Office for 


BS 


during the silent period would outweigh any advantages 
which , might accrue, and the. only solution seems to . 


be to adopt receivers sufficiently selective. to eliminate 


the local: B.B.C. station’ when desired; but long- 
distance listening may become the privilege of only 
a very few if the proposals of the B.B.C. for 
increasing the power. of .their stations go through, 
because of the swaniping effect which would result. 
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By H. F. SMITH. 


Resistance= 


HE single stage of low-frequency amplification in- 
cluded in the basic unit of the ‘‘ Nucleus ’’ receiver 
is coupled by means of a resistance. There is no 

reason, however, why we should confine ourselves to this 
method when adding a subsequent note-magnifying valve, 
as a combination of ‘this system with transformer coupling 
has many points in its favour, and is, indeed, included 
in many popular modern sets. Both types of amplifier 
will be described, and, although no attempt will be made 
to treat exhaustively on the relative merits and demerits 
of the two systems, a few 
words on this subject may 
help the amateur to come to 
a decision. 


Alternative Methods. 


In the first place, it can- 
not be denied that the trans- 
former gives the greatest 
amplification, even taking 
into account the fact that 


valves are now obtainable for 
the rival method. Its use 
also tends to minimise the 
bad: : effects “of occasional 
overloading, as there is no 
coupling condenser to be 
charged up by grid currents, 
which are started when the grid is made momentarily 
positive, with a consequent ‘‘ paralysing ’’ effect which 
may persist over a comparatively long period before 
the charge -can leak away through the grid resist- 
ance. Thus, even momentary overloads can hardly be 
tolerated in a resistance amplifier, but with a transformer 
their effects, as far as noticeable distortion is concerned, 
may hardly be evident. In practice, therefore, given 
output valves of equal power-handling capacity, the 
volume obtainable with the transformer method will be 


Fig. 1.—The circuit dia- 
gram of the transformer- 
coupled L.F. amplifier. 


‘greater. 


special and greatly improved. 


and Transformer=coupled Note Magnifiers. 


Furthermore, a good transformer gives ampli- 
fication of such a high degree of excellence that any 


improvement, as far as the. vast majority of loud-speakers 


are concerned, would probably not be noticeable. 

Resistance coupling, on the other hand, gives a uni- 
formity of amplification which cannot be beaten by even 
the best transformer, and which is immeasurably better 
than the results obtainable from poorly constructed and 
badly designed instruments. It is cheaper, both in initial 
cost and maintenance ; indeed, when coupling resistances 
of high value. are used the ` 
current taken in both fila- 
ment and ‘plate circuits may 
be reduced to a figure which 
is almost negligible in com- 
parison with that which will 
inevitably be required for 
the output valve. The use 
of high anode resistances 
will cause some attenuation 
of the upper range of 
audible frequencies, but this 
will not be noticeable as a 
rule, particularly if we do 
not go to extremes. 

The two instruments de- 
scribed in this article are 
suitable for adding not only 
to the receiver. for which they 
are primarily intended, but 
to almost any set, although only the transformer-coupled 
unit is really adaptable for following a crystal detector. 

A similar containing case is used for each amplifier ; 
its dimensions are as shown in the article describing a 
short-wave unit, and are, for the sake of uniformity, 
slightly larger than is strictly necessary. In the resist- 
ance unit there is ample room for the accommodation of 

choke-condenser filter if desired. The interconnecting 

1 The Wireless World, Feb. 2nd, 1927. 


Fig 2.—The resistance 
amplifier. C = 0-002 mfd.; 


R;=0'5 megohm,; 


R, = 3 
megohms. 


36 


fitted with plugs. 
| the -addition or removal of 


a few moments, particularly. 
if the anode voltage applied | 
to all the valves i 1S the same ; 


` venient, and, if it is adopted, 


_ there: is no feed for a. 
| separate condenser across the 
H.T. battery, ` which has 


i eth, r? ate ee 


` ™ Nucleus 


sockets for the battery feed 


put ~- 
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and: input are arranged to. 
join to the corresponding out- 
sockets of the 
‘Nucleus? receiver by. 
means of short flexible leads 
In. fact, 


an amplifying unit takes only 


this ` arrangement is con- 


accordingly been omitted. 
The raised baseboard used 
with the other units has been 
retained, again partly for 
uniformity . and because 
some of the leads may be run 
underneath it, thus making 
for neater wiring. | 

The circuit diagram of the transformer-coupled unit is 
given in Fig. 1, from which it will be seen that the 
arrangement is conventional in every way. ‘The input 
terminals are joined through the connecting links to the 
plate of the preceding valve (the. L.F. amplifier of the 
” receiver) and to H.T. positive. A flexible 
lead, terminating in a wander plug, is passed through a 
holé in the back of the cabinet and is connected to a 
suitable negative point on the common bias battery, the 
positive terminal of which will already be connected to 
the common negative low-tension and. high-tension lead. 

No value has been assigned to the filament rheostat, as 
this will depend on the characteristics of the valve used ; 


in the vast majority of cases one having a, maximum 


resistance of 5 or 6 ohms will be suitable. 


9 INPUT © 


ats a 


Fig. 4—Practical Wiring plan of the transformer unit. Wiring under the baseboard is shown by a dotted line. 
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Fig. 3.—The transformer Anp AT 
ponents on baseboard. A, ŝin. ; 


eal 


Drilling details of the panel and (on right) layout of com-  - 
B.A. tapped; G; żin., countersunk for No. 4 wood screws. 


The drilling of the panel and the layout of com- 
ponents are clearly shown in Fig. 3. The arrangement 
of the wooden strips on which the baseboard is raised 
will be evident from the photograph. The panel is se- 
cured by wood screws passed through from the front into 
both the baseboard and its bearers, while the whole is 
fixed into the cabinet by suitably disposed screws through 
the upper edge of the panel (not shown) into a wooden 
fillet under the top of the case and by screws passed 
through the bottom into the supporting strips. 


Choice of Valves. 


All the wiring is carried out with bare No. 18 tinned 
copper wire, which is insulated with sleeving where it 
passes through the baseboard. 


A indicates 


connection to the external grid bias battery. 
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LIST OF PARTS. 
Transformer-coupled Unit. 


1 Cabinet (Camco). 

1 Panel, Gin. x 8in. x hin. 

1 Filament rheostat (Peerless). 

1 Valve-holder (Benjamin). 

1 L.F. transformer, 2:7 : 1 (Marcontphone). 
Sockets, screws, wood for baseboard, wire, etc. 


Total cost, including cabinet, approximately £2 7 6 


a . 
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A power valve should be used in this unit; or, much 
better, one of the ‘‘ super-power °> type, if the additional 
cost involved is not objected to. . The maker’s instruc- 
tions regarding grid bias voltage should be observed. If 
maximum magnification is required, the preceding valve in 
the ‘‘ Nucleus ” set should be of the type having an ampli- 
fication factor of from 15 to 20, with an. impedance not 
greatly in excess of 25,000 ohnis. Sufficient amplification 
for most purposes will, however, be obtainable with an 
ordinary power valve in the first L.F. stage, although 
with certain transformers it will be necessary to ‘‘ over- 
bias ’’ its grid to keep down the anode current which is 
flowing through the priniary, to prevent saturation. 


The Resistance-coupled Unit. 


The circuit diagram of the resistance unit is given in 
Fig. 2. Only one input terminal (apart from battery 
connections) is provided, and this connects to the plate 
of the preceding valve, the circuit being completed 
through the anode resistance and the H.T. battery. 

Although’ a high value of ‘anode resistance is suggested, 
with consequently‘ a comparatively small coupling con- 
denser and a high resistance leak, there is no reason why 
this circuit and layout should not be used with the more 
conventional values of, say, 100,000 ohms, o.r mfd., 
and from.o.5 to 1 megohm, and a suitable type of pre- 


Fig. 5.—The resistance amplifier. Donee details of the panel, and. (on right 


components on: the baseboard. A, ġin.; t B.A. tapped; 
wood screws. 
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The use’ of components as shown will, 
results with the ` best 
indicated above, 


ceding valve. 
give equally good- 
loud-speakers, and, as 


however, 
ordinary 
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Rear view of the transformer-coupled unit. 


they make for great economy in working and are in any 
case essential if a modern high-amplification valve is 
acting as the first-stage L.F. amplifier. A still greater 
proportional amplification of the lower audible frequencies 
will be obtained if the capacity of the coupling condenser 
C is increased to 0.005 mfd., but the result of anyocca- 
sional ov erload (which 1s 
always so difficult to avoid) 
will be noticeably worse. 
The majority of the con- 
structional details already re- 
ferred to in connection. with 
the transformer amplifier 
apply also to this unit. An 
Athol porcelain base, as sup- 
plied for the reversible valve 
holder, is used as a support 
for the grid and anode re- 
sistances; the spacing be- 
tween the holes happens to 
be approximately correct to 
take the necessary {brass 
clips. A piece of sheet’ ‘ebon- 
ite, of similar dimensions. 
could be used almost equally 
well. i 


The valve holder is 
mounted on a block of sponge 
rubber measuring 2gin. by 
2in. by rin. thick—not so 
much because shock absorp- 
tion is specially necessary in 


layout oi 
» țin., countersunk for No. 
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s used in preference to others, these components are mentioned in the 
article itself, but alternatives for the remaining components may be 
used’ by the constructor, provided they are of equal quality and that 
he takes into consideration in the dimensions and layout of the s<t 
any variations in size of alternative componenta he may use. — 

It has come to our notice that many reudcra in making up their 
scts purchase components when they have others cqually suitable on 
hand, or, alternatively, they may in some cases find it difficult to. 
purchase lucaliy some components listed, 
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LOUDSPEAKER ; 
| OF 2 
Fig. 6.—Practical wiring plan of the resistance-coupled unit. Wiring under the baseboard is shown in dotted lines. A indicates 
i ee ie ot l / lead to the external grid bias battery. N 

‘the output- stage (it is not), but to show the extreme pected, and also for distance work, a high-magnification 
simplicity of this undoubtedly effective method of sus- pattern is clearly indicated, while very good amplification 
pension, which- could. well be more generally adopted. is obtainable with one with a ‘fmu ” of 20. For local 
The- spoùge-rubber, which should be of fairly fine texture, work a power valve could be used, as even the small 
is cut to shape, and a hole is pierced through its centre. amount of magnification obtainable will possibly be more 
A šcrėw, with a $in. washer over its head, is now passed than sufficient. | 
through it and the hole of the valve holder and its nut ' 
tightened up till the head sinks into the rubber in such 
a way that it will be clear of the baseboard, to which = 
the block is affixed with rubber solution. The actual E 
connections to. the valve holder must be made with light : i 
flexible wire ; spare pieces of Litz were actually used. f f 

A power or super-power valve is necessary for this a 
unit; the user’s choice will again be largely determined 3 
by the amount he is willing to expend. The question of 5 
a suitable valve for the preceding stage is a little more i 4 
involved, and really depends very largely on the amplifi- j 5 
cation which is desired. . If weak signals are to be ex- i ; 
preereeeeseoesoeesseres iskoreni bseeeesreeteteeterssnesrareeserntieeeentrrereererretentett T wecdeecntocescessnren=+ ; 4 a 
LIST OF PARTS. 4 fr 
; Resistance-coupled Unit. A 4 
; 1 Cabinet (Cameco). 3 
: 1 Panel, Gin. x 8in. x łin. 7 d 
; 1 Filament rheostat (Benjamin). - A 
: 1 Eixed condenser, 0:002 mfd. (Atlas). ; 
; 1 Resistance, 1 megohm (Ediswan). i 
; 1 Resistance, 3.megohms (Ediswan). “ E 
; 1 Valve-holder (Athol Reversible). a E 
: 1 Valve-holder base (Athol). Ha 
; Sockets, screws, wood for baseboard, sponge rubber, 
; ; wire, etc. — l ; l vel 
: . Total cost, including cabinet, approximately £1 9 0- Rear view of the resistance-coupled unit. 
The List of Parts included in the descriptions of “The Wireless A sin Senba path Geta eb cuins tn lparvsaeei retinas mengtesnetnte eevee be see¥eevsaes oeeecenenenees ' 
p and arated in tho photographs of the instrument. Where ; ; 
i the ‘designer considers it essential that particular components should be E IN P REVIOUS ISSUES. : 


December ` ist, 1926 - The Nucleus Receiver : 
December 22nd, 1926 - H.F. Unit : 
February 2nd, 1927 - Short-wave Unit 
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Low-power Tests. 


The report on the series of low-power 
short-wave tests conducted last November 
by members of the T. & R. section of 
the R.S.G.B. is now issued, and is pub- 


lished in the “T. & R. Bulletin ” for 
March. The three most successful trans- 
mitters were (1) GI6YW, Mr. T. P. Allen, 
Belfast, who was in communication with 
eight stations over 1,000 miles distant, and 
was reported by eight other stations 
equally distant; (2) G5HS, Mr. M. 
Samuel, 16, Blenheim Road, N.W.18, 
who worked six distant stations and was 
reported as being heard by a similar 
number; (3) GI6MU, Mr. E. Megaw, 
Belfast, with a total of six distant 
stations worked and four stations report- 
ing. ' 

Mr. G: A. Exeter (G6YK), who under- 
took a great part of the work entailed in 
the organisation of these tests, states 
that though 92 stations signified their wish 
to participate, only 29 returned the log 
sheets. This was unfortunate, as several 
others were reported on by checking 
stations and these reports are naturally 
valueless without the log sheets for con- 
firmation. i 

The beginning of the tests was marked 
by abnormally bad conditions, and little 
real ‘DX ” was done, although one or 
two stations succeeded in pushing 
through. It was noticeable that daylight 
work was fair and the “ blanket ” only 
seemed to drop over things after the 
night ‘“‘ fade-out ’’ took place. 


Conditions improved gradually towards ` 


the end of the week, and the closing 
period of the tests was marked by one 
of the best “DX ” nights we have had 
this winter. Although it was a “QSA ” 
night, some of the reported signal 
strengths were extraordinary, but per- 
haps these depended upon the mood of the 
operator at the other end. 


ocoaa 


International Relay Contest. 


The Communications Manager of the 
American Radio Relay League, Hartford, 
Conn., U.S.A., asks us to draw the 
attention of British amateurs to a series 
of tests which will take place from May 
9th to 22nd. 

The object of these tests appears to be 
to discover the American or Canadian 
stations capable of two-way communica- 
tion with the greatest number of foreign 
countries. Test messages will be issued 
_ to these competitors by the A.R.R.L. just 
before the contest begins, and one mes- 
sage only is to be transmitted to any 
foreign country. The messages will each 
require an answer, the text of which must 


K 4CL, 
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be of eight or more words; each competi- 
tor is, therefore, allowed to send one 
message only to each foreign country and 
to receive one reply only from that coun- 
try. Any wavelengths authorised for 
amateurs may be used. Full particulars 
may be obtained upon application to the 
A.R.R.L. at Hartford, Conn. 
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General Notes. k l 
Mr. J. Clarricoats (G 6CL), 107, Friern 


Barnet Road, N.11, states that a series. 


of tests to study variations in signal 
strength will be conducted throughout 
Sunday, April rd. The calling stations 
will be Danish 7MT and 7EW. The co- 
ordination of YDCR, SMWF, D 7JO, 
GI6MU, GI6YW, G 6QB, 
G5MQ, G2BYN, BRS41, LITIB and 
D 7BZ is being obtained, and it is thought 
that possibly several other amateurs may 
care to assist with these valuable tests. 

The tests will begin at 1000 G.M.T., 
wavelength 45 metres. Further informa- 
tion and log sheets can be obtained from 


FN a nS Be PGE EO 


THE ARCOLETTE RECEIVER made by the Telefunken Company and named after 


D 7MT, whose address is 6, Virginiavej, 
Copenhagen, or from G6CL. E 
Mr. F. J. Hughes (G2NL), Ashdene, 
Wells Road, Bath, Somerset, informs us 
that he is still experiencing some trouble 
on account of letters to him bemg in- 
sufficiently- addressed, owing to the un- 
fortunate omission of part of his address - 
in the ?.S.G.B. Diary and Log Book. 
We drew attention to this'`error in our 
issue of February 9th, but as it has 
evidently escaped the attention of some 
of Mr. Hughes’s correspondents we would 
ask readers who wish to send him:QSL 
cards to note his proper QRA as given 
above. 
ooo0oo 


New Call-signs Allotted and Stations 


Identified. 


G 6KM S. Kember, 34a, Albert Bridge Road, Batter 
sea Park, S.W.11; transmits on 45 metres‘ 

G 6RB R. A. paraos 3, Chertsey Road, Redland’ 
Bristol, 

SC 2BL and NAD, Gustavo Vierling, P.O. Box 1653, 
Valparaiso, Chile, wishes to get intot touch 

=e with hen ES a om 

D . Hyllested, , Strandvej; penhagen, 
Denmark; (change of address.) ; 

K 4ABF Wilhelm Doering, Zahringerstrasse. 114, 
Karlsruhe, Germany. 

K 4UAH V. Gramich, Martiusstrasse 7-11, Munich, 


Germany. 

Ö GP Georg Priechen Fried, Zehetnergasse 20 
Vienna XIII, Austria. (Change of 
address. r 

P 1AK Manuel Bivar, 247, Avenida da Liberdade, 
Lisbon. 


1 


their chief engineer, Count Arco, is a threc-valve set with a detector and two resistance- 


coupled amplifiers. 


Resistances and coupling condensers are incorporated in the 


valve-base panel and the layout is designed for mass production, the output being 
1,000 to 1,500 sets per day. r 
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LOUD-SPEAKER DIAPHRAGMS. 


Influence of Diameter of Disp haem on Interference Effects 
= | at High Frequencies. 
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P. 


N applied acoustics, as in other branches of physics, 

there are always numerous problems on the waiting 

list which require solution before much further pro- 
gress can be made. 
relative developments are concerned, is rather old. Some 
fifty or mòre years ago principles were propounded which 
we are just learning to apply, to modern loud-speakers. 
When I say ‘‘ 
saying that dere. are still a lot of misguided people who 
have not studied these principles. 
Otherwise there would be fewer 
misleading articles written on the 
subject of loud-speaker construc- 
tion at home. But in spite of the- 
inclusion of these old principles 
into loud-speaker construction, 
there still remains an enormous 
amount of experimental and 
theoretical work to be done before 
any serious advance in design can 
be made with certainty. Follow- 
ing the hit-and-miss principle of 
design leads to a cul-de-sac, for 
unless we can explain the effects 
due to certain improvements, there 
can. be no scientific basis on which 
to work. It is imperative, there- 
_ fore, to resort to some system of 
‘investigation which enables us to 
explain the behaviour of different 
features of a design. 


Tendency of Modern Design. 


-~ In past articles I have discussed © 
various aspects of loud-speaker 
design in a general way,’ but it 
. seems desirable to treat some. par- 
ticular part of the instrument in 
more- defail without resorting to 
mathematical analysis. The 
modern tenden¢y—on which I te- 
Serve judgment—is to design | instruments . of the large 
diaphragm type. Apart from acoustical’ considerations 


~ 


this may lead to economy of space and cost, for with a 


horn-type loud-speaker to reproduce the low tones in any 
appreciable degree a long horn is required. 
ample, if we desire to reach a point two octaves below 
middle C on the piano (64 cycles) the length of horn 
Jequired is about 12 feet, and to get right down to the 
lowest note on the piano the length must be about 60 feet. 
‘Such sizes are somewhat beyond the average pocket and 
the average residence. Nevertheless, to show that the 


matter is to be taken quite seriously we have reproduced 


1 The Wireless World, November 4th, 1925; Experimental 
Wireless, March} 1926; The Wireleds World, October 13th, 1926. 
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The science of acoustics, so, far as. 


,”? I ought to qualify the statement by 


l Fig. 1.—Gramophone EE A with 20ft. horn 
capable of reproducing frequencies cove to 
i 0 cycles: 


For ex- ` 


below middle C on the piano. 


two photographs? in Figs. 1, 2. ` These show a 2oft. horn, 
capable of reproducing frequencies down to 40 cycles per 
second, enclosed in a specially built cabinet, and an ex- 
perimental 4oft. horn, 

Of course, the question of low tones is—so we are told 
by those unable to produce them—really a matter of © 
taste. This, however, 1s hardly convincing. If the low 
tones are not required, then orchestras might as well con- 
sist of a few of the higher-pitched instruments, e.g., the 
violin, flute, piccolo, cornet. I 
think the reader will agree that no 
orchestral conductor of any profes- 
sional standing would preside over 
such an assembly. If, therefore, 
the ’cello, double bass, bass drum, 
bassoon; etc., are essential in an 
orchestra to give a correct musical 
balance, surely they are equally 
essential in the reproduced version, 
This being the case, it is clear that 
if we are to have a horn-type loud- 
speaker to yield a proper balance 
to the various musical instruments 
in an orchestra, or-to reproduce 
the upper and lower registers of 
the piano, the length of the horn 
must be considerably in excess of 
that to which we have hitherto 
been accustomed. 


N Tones. 


Another argument which I have 
heard advanced, and which has 
been displayed in cold print,: is as 
follows: ‘When the harmonics of 
a note are sounded, e.g., imagine 
middle C on the piano to . be ` 
played with the fundamental ex- 
tinguished, the aural sensation is | 
such that the listener imagines 
middle C to have been played. 
By some mysterious means the ear exerts a creative effort 
and interpolates the fundamental. 3 

This being so, we are asked to believe that there is no 
necessity to reproduce the fundamental. Putting the 
argument into more concrete form, suppose middle C is 
played on a piano at the broadcasting studio. We listen 
to it with a loud-speaker the output characteristic of 
which is such that the fundamental tone of middle C 
is too weak to be heard, but the overtones or harmonics 
of the note are reproduced in full force. We then 
imagine—in fact, we are perfectly sure—that the note 


2 Journal of, the Franklin Institute, October, 1926. 
3 The usual length is about 2ft. This, cuts off everything 
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played was middle C. But hold s we with great daring 
play middle C on our own piano there will be a marked 
difference in aural sensation. The piano will sound per- 
ceptibly deeper in tone than the reproduction from the 
loud-speaker. The conclusion at which we arrive is 
simply. this: When the fundamental of a note is weak 
there is a definite change in aural sensation compared 
with that when the fundamental is heard at its. natural 
strength. Weakening of the fundamental gives the sen- 


rd 


Fig. 2.Experimental horn, 40ft. in length, used by the Victor. 
Talking Machine Co. in America. 


sation of a rise in pitch. The absence of the lower tones 
in orchestral reproduction is found to be aurally aggra- 
vating, especially at large intensities. Inserting the lower 
tones, although increasing the overall intensity, gives the 
necessary balance, for it is well known, so far as the 
„ear is concerned, that low tones mask the effect of high 
tones. Hence we are driven to the conclusion that in 
the reproduction of musical sounds by loud-speakers al] 
the tones from the top to bottom of the acoustic register 
should, as far as possible, be of the same intensities as 
the original. 

Having established the necessity for the reproduction 
of low tones, and having for the time being ruled out 
long horns on account of size and expense, we proceed 
to a discussion of the action of a diaphragm when used 
as a reproducing agency. The properties of diaphragms 
as sound radiators have received little or no attention, 
and it is well to bring the matter forward at a time when 
the diaphragm or hornless type of loud-speaker is coming 
tothe fore. To secure sufficient stiffness it is usua] to make 
a diaphragm conical, pleated, etc., but for simplicity in 
explaining the action ‘of a diaphragm we shall take the case 
of a flat disc which is perfectly rigid, 7.e., its natural 
frequency is well above the limit of audibility. 
perfectly rigid, the disc will move as a whole at all the 
audible frequencies at which it is made to vibrate. 

Referring to Fig. 4. the disc is freely suspended at 
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The suspension is arranged so that it does not impede 
the motion of the disc on its axis X,X,, ż.e., the axial 
motion is quite free and there is no ‘force due to the sus- 
pension which will bring the disc back to its central posi- 
tion. The suspension is mounted in a large wall which 
completely isolates the two sides of the disc, so that 
sound waves which are radiated from one side cannot 
interfere with those radiated from the other. From. the 
symmetry of the arrangement it will be quite clear that 
the radiation on each side of the disc will be equal in 
amount and similarly distributed in the space beyond 
the disc. 


Radiation from a Diaphragm. 


We have now to drive the disc to and fro on its axis. 
For the present we will not stipulate any particular way 
of accomplishing this, but merely imagine an alternating 
force of constant amplitude to act axially upon the centre 
of the disc.” This force will push and pull the disc on 
its axis alternately each half-cycle or alternation. Also 
we will suppose that the frequency of this constant alter- 
nating force can be varied over the entire acoustic range. » 
The method of achieving this does not concern us at the 
moment. We merely desire to investigate the radiating 
properties of the disc in itself. When the disc is moved 
to the right it displaces a certain amount of air, whilst at 
the left there is an inrush of air to fill the space vacated 
by the disc. This displacement is felt throughout the 
air situated on each 
side of the disc. 
Now we might be 
apt to jump to the 
conclusion that there 
would be a much 
greater effect on the 
axis at P than on 
one side at Q. We 
must remember, 
however, that when 
a gas is compressed 


pressure charge is 
felt equally in all 
directions. Thus the 
effects at P and Q 
would be substanti- 
ally the same pro- 
these two 
points were about 
the same distance 
from the centre of 
the disc. From this 
simple axial motion 
of the disc to the 
right, we proceed to see what happens when the disc is 
made to vibrate. We know that the condensations and 
rarifactions due to the alternate increase and decrease in 
air pressure* at either side of disc causes sound waves 
to be radiated from the disc jx all directions. | 


FLEXIBLE 
SUSPENSION 


Fig. 3.—Simple disc diaphragm freely 
suspended in a wall of large dimen- 
sions to prevent interference of sound. 
waves emitted from each side of disc. 


‘This increase and decrease is above and below the normal 
atmospheric pressure. | 
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Let us take a certain frequency of vibration, say, 500 
cycles per second, and assume the disc to be 12 inches in 
diameter. We want to know what happens in the air 
_ space at each side of the wall when the disc executes 500 
complete vibrations every second. We have already found 


RESULTANT 


OF (1) AND (2) 


Fig. 4.—Curves illustrating the difference in times of arrival at 

P of waves from A; and A,in Fig.3. The phase angle 0 represents 

— the lag of Ag behind Ay. 
that pressure waves spread out from the disc in every 
direction. At a point P on the axis (Fig. 3) we know 
that the air pressure increases and decreases by a small 
amount every time the disc vibrates- To go a step fur- 
ther, we imagine the disc to be divided into a very large 
number of extremely small areas. We can call these 
elemental radiators or elements. The effect at P is due 
to the radiation from all the small elements. 

Now an element A, at the centre of the disc is nearer 
P than an equal element A, at the edge of the disc. This 
introduces two effects as follows: (1) the pressure at P 
due to A, is less than that due to A, because the latter 
is nearér to P ; (2) since both sets of waves travel with 
the velocity of sound, those 
from A, arrive a little later 
than those from A, because 
they have further to travel. 
Thus the pressure at P is 
not double thé pressure due 
to A, alone. | 

In Fig. 4 is shown the 
two sets of waves displaced 
in time, as explained above. 
Curve 1 shows the waves 
from A,; whilst curve 2 
shows those from A,. Curve 
3 shows the resultant of 1 
and 2—that is, the sum.of 
the two waves. The maxi- 
mum value of this resultant 
is less than twice the maxi- - 
mum of curve 1, because the 
„wave from 2 is not so strong 
as that from 1. Since 1 and 
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Fig. 5.—A particular case 
illustrating the difference 


in time arrival at P of 
waves from A; and Az. 
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2 are out of phase the resultant is less than the sum of 
1 and 2 would be if they arrived simultaneously. For 
simplicity we considered only two elements on the disc, 
but it is easy to see that the pressure at P is the resultant 
of the waves from all elements on the disc. These reach 
P different in. amplitude and in time of arrival (out of 
phase). The same argument applies to any point in 
space, say Q. In this case the distances from the vari- 
ous elements on the disc are different from those where 
the point is on the axis of the disc, e.g., P. 

A numerical example will make the action of the disc 
more easily understood. In Fig. 5 consider the action 
of the two elements A,A, at the centre and the periphery 


-U CONDENSATION | 
INoRENSE IN PRESSURE) | 


RAR ce Aaron 


(REDUOTION ‘IN PRESSURE) 


Fig. 6.—Portion of hemispherical wave radiated from one 
he side of disc. l 
of the disc respectively. - The time taken for a wave to- 
travel from A, to P is 2 t | 
A,P = 6 . I | 
Velocity of sound — 14,400 2,400 ve 
since the velocity of sound is about 14,400 inches per 
second. The time taken for the wave from A, to 
travel to P is 
A,P 
‘Velocity of sound — 1,200 x 12 
This means that the radiation from A, takes 1.4 times 
longer to travel to P as that from A,. | 7 
To proceed further with our investigation we must con- 
sider the frequency of vibration of the disc, because the 
effect of the difference in arrival time at P depends upon 
the frequency. As an introduction to the subject, Jet us 
find the relation between the frequency and the velocity 
of sound. Fig. 6 shows a portion of a wave proceeding 
from the disc. It consists of spaces where the air is 
slightly compressed and alternate spaces’ where the air 
is equally rarified. This can be represented graphically 
by the curve of Fig. 7, which is a series of crests and 
troughs. The pressure wave travels with.the velocity of 
sound, namely, 1,200 feet per second, and there will be 
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3,000 crests and 3,000 troughs in a distance of 1.200 feet. 
But we define the distance between two consecutive crests 
or troughs as the wavelength of the sound. Thus the 


. 1,20 

distance from crest to crest is "3000 
? 

inches. This is the wavelength of a sound in arr, the 


frequency of which is 3,000 cycles per second. [In other 


. e s T 
words, the sound travels 4.8 inches in aaa second, 


3» 
which is equivalent to 1,200 feet in one second. 


1200 FEET IN ONE SECOND =} x FREQUENOY ———— 


CONDENSATION 


[eee FROM DISC —_——_—_—____-— 


Fig. 7.—Graph of wave in Fig. 6 plotted on a distance base. 
Vertical distances from the base represent changes of air pressure 
above and below normal. 


Returning to our problem portrayed in Fig. 5, we saw 


‘ I. 
that the time taken to travel from A, to P was ! 
z i 2,400 
second, and from A, to P z second. The wave 
| „4 
I.4— 


from A, arrives, therefore, second late, 7.¢., 


? 


t.4— I O. -I ; 
A ee pee = second. But at a frequency 
2,400 2,400 6,000 | 


of 3,000 cycles per second the wave from A, has travelled 


half a wavelength in second. Hence the radiation 


I 
6,000 
from A, arrives half a wave behind that from À.. 
is shown in Tig. 8, where the waves are drawn in their 


relative positions. 
Interference. 


The resultant pressure is the difference between the two 
because the waves are 180° out of phase (180° is equiva- 
lent to half a wavelength, the whale wavelength being 
360°). This is a case of .‘‘ interference ’’. where the 


radiation from A, is partially neutralised by that from | 


A,. At frequencies higher or lower than 3,000 cycles 
the interference is different, excepting at 6,000, 9,000, 
etc., cycles. At frequencies less than 3,000 cycles the 
interference is less, ż.e., the resultant pressure at P is 
greater than at 3,000 cycles because the arrival from A, 
is Jess than half a wavetength hehind. At a frequency of 


2e o.4 feet = 4.8 


This 


MARCH 23rd, 1927. 


: d is ne ti i 
—— second is n - 
6,000 een 


ble, so that to all intents and purposes the waves A,A, 
arrive in the same phase and add up. We have already 
stated that the resultant pressure at any point in space, | 
say Q in Fig. 3, is due to the radiation from alf the 
elements into which we imagine the disc to be divided. 
Also it must be borne in mind that the pressure amplitude 
at Q depends upon the distance and the phase of arrival 
of the wave. At low frequencies the difference in time 
of arrival at various points in space from different parts 
of the disc is negligible. For all practical purposes the — 
radiation from all points on the disc can be considered to 
arrive at the same time.°® 
Effect of Increasing Frequency. E 
Thus the alternating air pressure at all points equi- 
distant from the centre of the disc is the same. In other 
words, if we imagine a hemispherical surface, porous or 
non-absorbent to sound waves, to rest on the wall (see 
Fig. 9), every point on this surface is at the same pres- 
sure due to radiation from the disc. ‘Thus persons situ- 
ated at various points—A,_B, C, etc.—on the hemisphere 
would hear equally well when the disc was vibrating at | 
low frequencies. ` As the frequency of the disc is. in- - 
creased, the radiation from different parts of the disc 
interferes in space and causes a reduction in pressure. 
The interference is greatest at points Q, R, to the side 
(see Fig. 3), and there are zones of minimum pressure 
where the pressure is small compared with that om each 
side. Apart from these zones of reduced pressure, the 
general effect at high frequencies is to cause a beam 
effect, as illustrated- in Fig. 10.. Outside the beam the 
intensity is very weak. ‘The beam becomes narrower as 
the frequency is mcreased, because the wavelength gets 
so short as to be comparable with the dimensions of the 
disc. For example, as {= 3,000 cycles the wavelength 


50. per second the time interval - 


RESULTANT PRESSURE AT P 
/ WAVE FROM Ay 


WAVE FROM Ao 


Fig. 8.—Curves showing interference of waves from A; and Ay 
in Fig. 5 when the wavelength is 4 8ins. corresponding to 2 
frequency of 3,000 cycles per second. Note that the curves 
represent pressure variations at P with time and not the waves 
in space, i.e., O is not the disc, but an arbitrary time origin. 


is 4.8 inches, and the disc used by way of example is 
12 inches diameter. 
It is interesting to observe that at high frequencies 


there are points near the disc at which the pressure is 


(gi 7 


zero. These are usually known as “‘ nodes,’’ or points 
of zero motion. At any point removed several diameters 


from the disc the pressure is almost constant at all fre- 


* Unless the disc ts large. 
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quencies, provided the alternating force on the disc is 
constant.. At low frequencies the mass of the disc is in- 


creased to an extent due to the inertia of the air which. 


it moves to and fro. As the frequency increases the beam 
-or focussing effect occurs, and the amount to be added 
to the mass of the disc due to air inertia decreases. This 
extra mass at low frequencies causes a reduced amplitude 
of the disc, which is accompanied by a reduction of pres- 
sure in the space outside the disc. If, however, the 
disc is sufficiently small, e.g., 1 inch diameter, the pre- 
sure is constant at all frequencies when the driving force 
is constant. Hence we have the hypothetically perfect 
loud-speaker for vibrations of constant amplitude (the 


steady state) provided we listen at a point on the axis of 


the disc, but several diameters from it. 

The last point for our consideration in the problem of 
‘the vibrating disc is the influence of its diameter. We 
have seen that the radiation 
from a vibrating disc is re- 
duced in the space at each 
side due to interference, ż.e., 
the sounds from each ele- 
ment on the disc do not 
arrive at any point in space 
simultaneously. Also the 
interference increases with 
the frequency due to the 
wavelength becoming com- 
parable with the size of the 
disc. Suppose we take the 
disc of Fig: 11 and imagine 
it to be 1 inch diameter. 
Then ‘at points Q, R, etc., 
there is practically no differ- 
ence in distance - between 
them and the opposite edges 
of the disc. Thus even at 
high frequencies the differ- 
ence in time of arrival would 
be small compared with the 


Fig. 9.—At points A, B and 

C on a hemispherical sur- - 

face with the disc as centre 

there is equal pressure from 

waves ar = from the 
sc. ` 


wavelength. The greatest 
difference would be at points 
-on the wall, say S, where it 
would be the diameter of disc, namely, 1 inch. This 
means a half wave of 1 inch or a frequency of 7,200 
cycles per second, which is fairly high. Moreover, the 
radiation from a small disc, say 1 inch diameter, is 
uniformly distributed throughout the space on each side 
over a band of frequencies up to about 5,000 cycles per 
second, when the driving force on the disc ts constant. 


Large Diameter Discs. 


For the other side of the picture we have to see what 
happens when the disc is, say, 24 inches in diameter. 


From Fig. 12 we see that there is an appreciable differ- 


ence in distance between P and the opposite edges of the 

disc (BC). This distance is many times‘ that in the case 

of the 1 inch disc. Thus at a comparatively. low fre- 

quency the waves from opposite- sides of the disc. will 

differ in arrival time by half a wavelength. Taking the 

simple case of point S on the wall, the difference in dis- 
B 15 
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Fig. 10 neat or focussing effect at high frequencies due to 
interference in the regions R and S. N;, No represent nodes or 
points of zero pressure. 
tance is the diameter-of the disc, namely, 24 ae ee This 
being the half wavelength, the whole wavelength is 4 
feet. Now, sound travels 1,200 feet per second, so that — 


. I, 200 
this wavelength represents a frequency of — = 


300 


cycles per second. 

Thus at frequencies above 300 cycles. the interference 
will be perceptible and will increase with the frequency. 
This, of course, means that the beam effect will occur at 

much lower fre- 
quencies with the 

24 inch than with 

the xı inch disc. 
Thus over a wide 
frequency band the 
radiation from. the 
larger disc will be 
' less than that from 


: the smaller disc. 
AQ=BQ 

. AR+BR On the other hand, 

AS-BS= 1 INCH the. 24 inch disc 


will move through a 
much smaller - dis- 
tance than the 1 
inch disc, and this 
is important where 
loud-speaker design 
is concerned. 
Owing to the in- 
_. finity of radiating | 
elements on the disc 
, and to the different 
distances, the fre- 
quency at which the beam effect begins to get serious 
cannot be calculated 1 in the simple manner used above by 
way of illustration. Nevertheless, vigorous analysis cor- 


Fig. 11.—Showing reduced interfer- 
ence (focussing) at high frequencies ; 
« due to a small diaphragm. | 


roborates our reasoning. 


Before- epitomising this investigation it is of interest 
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to note that at low frequencies the equivalent mass to be 
added to the disc due to air inertia becomes important in 
the case of large diameters. Thus with a 24 inch disc 
the mass to be added due to air inertia at low frequen- 


cies is sufficient to cause an appreciable reduction in | 


radiation (due to reduced motion). 

Throughout the article it has been assumed that the 
alternating force acting, on the disc is constant at all fre- 
quencies, and that the “density of the disc is considerably 
in excess of that of dir: -© In other words, the mechanical 
efficiency, this being 
the ratio :— 
Acoustic press. on disc 


Driving force 

is very small (say, 1 
per cent. driving 
force, this being a 
value agreeing with 
practice). If the 
density of the disc 
were comparable 
with that of air the 
argument would re- 
quire modification. 


Summary. 


When a perfectly 
ngid disc is driven 
in air by an alter- 
nating force of con- 
stant magnitude, 
there being no inter- 
ference between the 


Fig. 12.—Showing that an apprecablé 
oitercuce ee Aa the sera Pa 
rom a point n space to a- 
metrically opposite edges of a large - tWO sides : 


disc. When BC = half a wavelength 

the radiation from opposite sides of 

the disc will practically cancel out 
at P 


(1) The energy 
radiated is constant 
up to a certain fre- 
quency, ma the waves are propagated hemispherically 
from the disc. 

(2) Up to this frequency the air pressure variations 
superposed on the normal barometic pressure are constant 


over any hemispherical surface having the centre of the 


disc as centre. 

(3) Beyond this frequency the waves radiated from 
different parts of the disc interfere at points in space 
‘owing to the difference in distance, and to the compara- 
tively low velocity of sound waves in air. If the velocity 
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of sound in air were 4,800 feet per second the interference 
would commence at a much higher frequency. (This is 
really the velocity m hydrogen atmospheric pressure.) 

(4) The interference is greatest in the space at the sides — 
of the disc, and the sound is projected in the form of a 
divergent beam. The angle of the beam Gecreases as 
the frequency increases. 

(5) Owing to interference the total energy 
decreases after the transition frequency is reached. 

(6) The smaller the disc the higher the transition fre- 
quency (the frequency at which the beam or focussing 
effect begins to tell). | Therefore, at any point at the 
stde of the disc the pressure will be equal over a wider 
range than with a larger disc. 

(7) The larger the disc the lower the frequency at which. | 
focussing commences. | 

(8) Owing to (a) the additional mass to be added due 
to air inertia, (0) the increased interference, 7.¢., focuss- 
ing, the radiation over the acoustic register from a large 
disc is less than that from a small one. 

(9) The air pressure on the axis of a disc is zero at 
certain points near the disc. ‘These ‘‘nodes’’ depend 
on the size of the disc, and only occur above a Certain 
frequency. At a point several diameters from a small 
disc the air pressure is almost constant at all fre- 
quencies. But with a large disc the pressure falls. off 


radiated 


at low frequencies due to the extra mass of the disc in 


virtue of air inertia. At points on the sides of the disc 
there are zones where the pressure is a minimum. i 

The argument clearly points to a small disc as giving 
not only more uniform radiation in all directions at all 
frequencies, but an increase in radiation at high and at 
low frequencies. When we enter the realm of practical 
loud-speaker design we are confronted with new problems 
imposed by the driving mechanism which in general tend 
to curtail the output at both ends of the acoustic register. 
This, however, is outside our present purview, and must 
be left for consideration on some future occasion. The 
main object of the article was to explain the action of a 
vibrating flat disc, and if the reader assimilates this he 
will be in a much better position to appreciate the action 
of a diaphragm loud-speaker than he was previously. 

It is well to say that the preceding argument is based 
entirely upon a steady vibration at each frequency con- 
cerned. The problem of transients, ¢.g., reproduction 
of drums, pianoforte, gun-firing, paper rustling, and the 
like where the diaphragm starts and stops suddenly has 


not been broached. 


BALANCING A RECEIVER. 


FAIRLY 
whether 
stage which 

factorily balanced is 
this condition may be made by 
rotating the neutralising con- 
denser slightly -in both directions. 
If oscillation is produced on either 
side of the position apparently giv- 
ing a balance, it may, as a rule, be 


good test as to 
an H.F. amplifier 
appears to be satis- 
actually in 


A 


A Test for Neutralised 
H.F. Circuits. 


assumed that everything is in order. 
In making this test ,it should be 
realised that the change in capacity 
necessary to permit of self-oscillation 
will depend on the damping present 
in both plate and grid ‘circuits. 


comparatively inefficient coils a large 
movement of the knob will be possi- 
ble before this condition is reached, 
but with modern low-resistance coup- 
lings the variation in capacity should 
be extremely small. If it is not, one 
should suspect high-resistance joints, 
leakages, or partial short-circutts, 
assuming that the H.F. valve and 
batteries are known to be in order. 
B 16 
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BATTERY CONNECTORS. 


Porcelain connectors, which are 
obtainable for a few pence each from 
many electrical dealers, ‘have already 
been mentioned in these notes as use- 
ful for a number of purposes. It is 


not generally known that they can 
be used as a substitute for the ter- 
“minal strip commonly fitted to the 
rear edge of the baseboard, thus re- 
ducing constructional work. A suit- 
able method of attachment, by means 
of a narrow strip of metal, is shown 


Fig. 1.—The use of porcelain connectors 
in place of the conventional terminal strip. 


in Fig. 1. To prevent any possible 
movement of the porcelain blocks the 
surface of the wood may be recessed 
slightly. 

This*arrangement reduces to a 
minimum the risk of leakage which 
is always present when high H.T. 
voltages are applied. In the draw- 
ing; ‘‘ two-way ”’ 
connectors are . used, but when a 
single H.T. voltage only is required 
one ‘‘ three-way ’’ block will be suffi- 
cient, the centre brass inset being 
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and ‘‘ three-way ” 
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connected to the common negative of 
both batteries. Another connector 
will serve for the leads to the grid 
battery. 

For high-frequency work, in. cases 
where incidental capacities must be 
reduced to a minimum, a “ three- 
way ’’ connector, with the centre inset 
removed, may be used. 
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MEASURING SIGNAL STRENGTHS. 


Although an accurate measurement 
of the strength of received signals is 
a matter of some difficulty, calling for 
the use of somewhat elaborate ap- 
paratus, the amateur should -not 
imagine that the whole question of 
obtaining a visual indication of in- 
tensity is a subject quite beyond his 
scope. In point of fact, the contrary 
is the case, and no more _ extensive 


equipment is required than a suitable . 


milliameter. If this is inserted in 
series with the detector valve anode, 
as shown in Fig. 2, a deflection of 
the meter will be obtained when the 
receiver is tuned to an incoming car- 
rier wave. This deflection varies in 
accordance with the H.F. voltage ap- 
plied to the grid, and thus indicates 
comparatively the strength of incom- 
ing signals. 

In the circuit as shown, the de- 
tector valve is operating as an anode 


or ‘‘ bottom-bend ’’ rectifier, with a- 


negative voltage applied to its grid. 
When no signals are being’ received, 
the needle will indicate a steady cur- 
rent flow depending on the charac- 


teristics of the valve and its operat- 


ing conditions. When incoming os- 


‘ cillatory currents are ithpressed on the 


gtid, however, its mean voltage 
becomes less negative, so a larger 
current is passed through the anode 
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Theoretical Diagrams 


Simplified. 


circuit from the H.T. battery, with 
the result that the meter reading is 
increased. The stronger the signals 
the greater is the increase in anode 
current. 

The advantages of a visual] indica- 


_ tion of this sort will be evident, even 


to the least experienced wireless user. 
As an aid to quick tuning alone, the © 
use of a meter in this manner may 
often be considered as worth while, 
because the eye is a more reliable 
organ than the ear, and, moreover, 
there is no need to wait for a sus- 
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Pig. 2.—A milliammeter connected as an 
indicator of comparative signal strength. 


tained musical passage or for speech ` 
to.make the final adjustments. The 
facility for comparative measurement 


-is most likely to appeal, however, to 


those who like to know the effect of. 
experimental alterations to ‘the aerial 
and earth systems, to tuning coils and 
circuits, and, most important of all, 
to intervalve ‘high-frequency coup- 
lings. The circuit shown in the dia- 
gram is a simple one, but there is no 
reason why the measuring device 
should not be used with a detector 
preceded by an H.F. amplifier. 
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When leaky grid condenser detec- 
tion is used, the milliameter needle 
will behave quite differently, as H.F. 
voltages due to an incoming signal 
will reduce anode current ; this reduc- 
tion will increase with the strength of 
signals. 
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TESTING A CRYSTAL SET. 


In the early days of wireless tele- 
graphy, when transmissions were few 


e 
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and far between, there was often a 
feeling of uncertainty as to whether 
failure to hear signals was due to a 
fault in the receiver or merely to the 
fact that there. was nothing to hear. 
The testing buzzer as commonly used 


‘was not infallible, and a better test 


was obtained by disconnecting the 


aerial for a few moments and then 
-noticing the effect of re-connecting 


it to the terminal of the instrument : 
a click in the telephones, caused by 


DISSECTED DIAGRAMS. 


No. 64.—Modified Reinartz Circuits. 
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the flow of current due to the accu- 
mulation of an atmospheric charge 
on the aerial indicated with some 
degree of certainty that everything 
was in order. oa 

Such a test would be of little value 
nowadays to the users of valve sets, 
who can almost always receive signals 
from a number of stations, but it 
may be useful to owners of crystal 
receivers, who normally hear only one 
transmission. E 


Practical Points in Design and Construction. 


‘The present series of diagrams is intended to show in an easily understandable manner the various 

‘points to which special attention should be paid in the design of typical wireless receivers, and at 

the same time fo assist readers in mastering the art of reading circuit diagrams. Below are shown 
various modifications of the popular “ Retnartz” circuit which was described in last week's issue. 
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The addition of a separate aerial winding, 
giving a tighter coupling between the 

l cireuits 
HE grid section of the coil used 
in the first circuit may have 65 
turns of No, 22 D.C.C. on a 3in. 
former as before. The reaction coil, 
wound as an extension and in the 
same direction, consists of about 35 
turns of finer wire—say, No. 30 
D.S.C. Over the low-potentia] end 
of the grid coil is wound the aerial 
winding, with about 12-15 turns of 
No. 30 D.S.C. carried on ebonite or 
wooden strips as in the case of the 
‘‘ Everyman Four ” coils. The turns 
of this winding are spaced to occupy 
a total length of about fin. This 
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A separate reaction coil coupled to the 
high-potential end of the grid coil. 


suffers from the same disability as 
that previously discussed, both sides 
of the reaction condenser are at high 
oscillating potential, so an extension 
handle is desifable to prevent hand- 
capacity effects. i 
In the arrangement shown in 
(2) this trouble is overcome, as one 
set of vanes are earthed. ` This is a 
Circuit which can be highly recom- 
mended. The aerial and secondary 


windings of the coils are as specified’ 


above, while the reaction winding has 
about 30 furns of No. 30 or 36 
D.S.C. spaced fin. from the grid 
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A similar arrangement, but with reaction 
coil coupled to the low-potential end of the 
grid coil. 


end of the secondary. The induct- 


‘ance of the reaction coil should al- 


ways be a matter for experiment ; the 
number of turns suggested above 1s 
about the’ maximum likely to be 
necessary. : 

In (3) the reaction corl, which 
may be tapped, its.coupled to the low 
potential end of the secondary, but 
the coils are otherwise unchanged. It 
should be pointed out that in all these 
circuits values of components are as 
specified in last week’s issue, - while 
the connections of the anode circuit 
and grid leak have been omitted. 
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A General Purpose Broadcast Receiver of High=class Workmanship and Finish. 


HE name of McMichael is well established in the 


minds of wireless amateurs who commenced their 

activities- in pre-broadcasting days, and is now 
generally associated with broadcast sets and components 
of high-class workmanship and finish. 

The ‘‘ Dimic Four’? receiver is a representative ex- 
ample of the work of this firm, and includes many of 
their well-known components, sich as ‘‘ Dimic ” coils, 

clip-in mica condensers, and push-pull multiple switches. 
_ The set is intended for general broadcast reception on 
‘both long and short waves, and is capable of receiving on 
the loud-speaker at least three or four stations other than 
the local station:and Daventry. The necessary sensitivity 
and selectivity to bring in these additional stations is pro- 
vided by a stage of high-frequency amplification preced- 
ing the detector valve. Balanced tuned anode coupling 
is employed, the balancing condenser being controlled by 
a knob on the front panel i in order to give reaction effects. 


High-frequency Circuits. 


“ Dimic ” coils are used both in the aerial circuit and 
in the anode circuit of the H.F. valve. The aerial is con- 
nected through a fixed series condenser to the centre tap 
on the aerial coil. This method of connection not only 
gives increased - selectivity and wavelength range, but 
tends to equalise the settings of the two tuning controls. 

Separate pairs of coils, are used for long and short 
waves. The coils are inclined to minimise magnetic 
coupling, and an engraved tablet screwed to the inside 
of the lid of the cabinet clearly indicates the method of 
inserting the coils in their holders. The change-over 
from short to long waves is effected by an ingenious 
switching arrangement, which is combined with the on- 
and-off switch. A backward and forward motion of the 
knob controlling the switching arrangement lights up or 
extinguishes the valves as required, while a rotary motion 
of the same knob to left or right changes the wavelength 

B 21 


- choke. 


' valve. 


‘small ebonite panel at the back ‘of the receiver. 


teries should be an extremely simple matter. 


range of the receiver. The interior view of the receiver 
clearly shows the arrangement of these switches. The on- 
and-off switch is at right angles to the front panel, while 
the range switches are parallel to it and are actuated by 
flexible ‘metal connected rods pivoted to a small crank on: 
the end of oe spindle of the: on-and-off switch. 


` Low-frequency Amplification. 


The detector valve is followed by two stages of low- 
frequency amplification, transformer coupling | being em- 
ployed for the first stage and choke. , capacity ‘coupling 
for the second. If it is “desired to receive on. telephones 
the second L.F. or output valve is switched out-of cir- 
cuit by a telephone jack on the left-hand side of the 


front panel and the telephones: connected in the anode 


circuit of the first L.F. valve in place of the ‘coupling 
The loud-speaker jack occupies a corresponding 
position on the right-hand side of the panel, and includes 
contacts which complete the filament circuit of the power 
The valves used in this circuit have 2-volt fila- 
ments, and the types recommended by the makers for 
the various stages are as follow :— - . 
H.F. Detector. Ist L.F. 2nd L.F. (Power). 
DE2 H.F. DE2 L.F. DE2 H.F. | DEP215. : 


High-tension and grid -batteries are housed in the base 


of the cabinet, to which access is obtained by lifting the 


front edge of the instrument compartment. This is hinged 


to the lower portion of the cabinet at the back and virtu- 
ally forms the ‘‘ lid’ of the battery compartment. The 


leads from the L.T. battery are connected externally to.a 
' The ter- 
minals for the aerial and earth leads are also included on 
this panel, All the wander plug connections to the H.T: 
and grid bias batteries are clearly engraved, and with the 
aid of the detailed instruction sheets and a special blue 
print supplied with the set the connecting up of the bat- 
The makers 
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Broadcast Receivers. “‘Dimic Four.” — 

are’ to be congratulated on emphasising the necessity for 
thick leads to the L.T. battery. This is a point which is 
frequently overlooked, and which is of the greatest 
importance when 2-volt valves are used. 

The set was tested with 120 volts H.T. on the ampli- 
fying valves and 60 volts on the H.F. and detector. The 
total anode current under these conditions with a nega- 
tive grid bias of 3 volts on the first L.F. and 9 volts on 
the power valve was 8.5 milliamperes. For this rate of 
„discharge the ‘‘ large capacity °? as distinct from the 
‘“Super Radio” type of dry battery will be suitable. 
The discharge of the ‘‘ large capacity” cells is rated at 
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tions, and to make use of -reaction by unbalancing only 
in exceptional circumstances. 

On the short-wave range six or eight stations, depend- 
ing on conditions, could be received at loud-speaker 
strength, but at a distance of 3} miles from 2LO inter- 
ference from that station was experienced over practically 
the whole of the condenser scale. For instance, -while 
receiving Langenberg (468.8 metres, 25 kW.) the ‘“back- 
ground ” reception from London considerably detracted 
from the enjoyment of the German programme. On the 
long-wave range the selectivity appeared to be consider- 
ably better and there was not the least difficulty in receiv- 
ing Radio Paris without a trace of interference ' ‘from 


r 
Interior of receiver cabinet showing switching system and disposition of tuning coils. ; 


10 mA. and the ‘‘ Super Radio ”’ at 20 mA. The ‘“ Super 
Radio °? has many times the capacity of .the ‘‘ large 
capacity ’’ type, but it is doubtful if the former could 
be accommodated in the battery space provided. The 
filament consumption is 0.51 ampere at 2 volts, so that 
L.T. maintenance costs should not be very heavy. 

The wavelength ranges on an average aerial were found 


to be as follow ‘ 


Short-wave Range 230 to 620 metres 
Long-wave Range 1,000 to 2,750 metres 


The quality of reproduction is very satisfactory and 
the output from the DEP215 power valve easily satisfies 
normal domestic purposes. ‘The valves were inclined to 
be microphonic and there was a tendency to set up howl- 
ing between the loud-speaker and valves. This trouble 
was overcome, however, by experimenting with alternative 
positions for the loud-speaker. 

Tuning is made a pleasant operation by the excellent 
slow-motion dials fitted to the condensers and also by 
smooth action of the balancing condenser. This is fitted 


with an indicator sinular in design to that employed on - 


micrometer screw gauges. The adjusting knob is pro- 
vided with a hollow thimble, which fits over a metal sleeve 
engraved on its upper surface with numbered graduations 
indicating the number of revolutions made by the knob. 

The reader is recommended to set the ‘‘ reaction ’’ con- 


trol in the balanced position, as indicated in the instruc- 
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Daventry. Neither of these stations could be re¢eived 
, 

free from interference, however, when 2LO commenced 

transmission. e 


From these tests we are forced to the conc] ieten that 
the ‘‘ Dimic Four ° must be regarded as a two-station 
set within a range of five miles of 2LO. Outsidb this 
range it should be possible to enjoy the programme: from 
the other ‘‘ loud-speaker ’’ stations without undue gnter- 
ference from the local transmitter. ; 

The cost of the receiver, together with four ‘* Dimic ” 
coils and one grid bias battery, is £18 5s., inclusive of 
Marconi royalties. Necessary accessories would involve 
an extra expenditure of approximately Ail IIS. ; 

The address of the manufacturers is L. McMithael, 
Ltd., Wexham Road, Slough, Bucks, and their Léndon 
showrooms are at Hastings House, Norfolk i 
Strand, W.C.2. 
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RECEIVERS REVIEWED IN PREVIOUS ISSUES. 
Polar-Three | 


Dec. 15th, 1926 - 


Dec. 29th, 1926 - Burndept Ethophone ITI. ;  : 
Jan. 12th, 1927 - Gecophone “L. & D.” Model : 
Jan. 26th, 1927 - Cosmos 3-valve Set Le 
Feb. 9th, 1927 - Gambrell Cabinet Three | : 
Feb. 23rd, 1927 - Ediswan R.C. Threesome | F 
Mar. 9th, 1927 - General Radio Two-valve Set : 

| : 
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Events of the Week in Brief Review. 


- | ‘RECEIVERS FOR THE BLIND. 

A fund is being raised in Maidstone 
with the object of providing ‘wireless re- 
ceivers for all blind people in the town 
and district. . 

: 7 oaqoo 
. A NEW EXCUSE. 


The  resourcefulness' of wireless 
“ pirates ’’ when charged before a magis- 
trate has-more than once, been the subject 
of. comment in these columns. 

“The-excuse put forward last week by a 
Wolverhampton listener charged with 


operating a set without a licence was that 


he had had influenza. 
90000 


DIPLOMACY BY WIRELESS. 


The transatlantic telephony system was 
enrolled in the service of international! 
diplomacy a few days. ago, when Mr. 
Godfrey Locker-Lampson, the Under- 
Secretary for Foreign Affairs, spoke by 
wireless telephony to Mr. Hortis, the 
Cuban Foreign Minister. 

' Cuba is the first of the Latin-American 
countries to be connected with Europe by 
wireless telephony. 

oo0oo0oo0o 


RIVAL FOR EIFFEL TOWER? 


The Eiffel Tower time signals, which 
have so long enjoyed the respect of 
mariners, may soon forfeit thẹir 
supremacy at the hands of Rugby. 
Arrangements are being made by the Ad- 
miralty, in conjunction with the Post 
Office and the Board of Trade, to in- 
stitute a British wireless time signal, 
using Rugby as the transmitter. The 
range of Rugby is, of course, much 
greater than that of Eiffel Tower. 

0000 ae 

THE “EVERYMAN FOUR” ON VIEW. 


As a, keen desire has been expressed by 
very many of our readers to have the 
opportunity of seeing the ‘‘ Everyman 
Four ”? set before commencing to con- 
struct, we have made arrangements to 


exhibit sets so that they can be inspected 


in detail. l : ; 
In London a set is on view, between 
the hours of 10 a.m. and 5 p.m. (Satur- 


. days between 10 a.m. and 12 noon), at 


No. 24, Tudor Street, E.C.4. 

In Birmingham a set can be seen on 
application, at the same honrs, at our 
Birmingham offices, Guildhall Buildings, 
Navigation Street; another instrument is 


on view at our Manchester offices, 199, 
Deansgate. 7 
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MANCHURIA KEEPS PACE. 
Broadcasting has been officially recog- 


.uised in Manchuria, and regulations for 


its control are being established. The 
service will be operated by the North- 
Eastern Wireless Long-Distance Tele- 
phone Service, with headquarters in 
Mukden. 


o0o00 


DISMANTLING A NEW STATION. 

A new broadcasting station at Para- 
guay has been dismantled for an unusual 
reason. When the preliminary tests were 


` carried out it was found that the station’s 


range was inadequate, so the apparatus 
was taken to pieces. A transmitter of 
higher power has been ordered. 
o0o000 
A GENTLEMAN OF THE ETHER. 


To combat the” local oscillation nuis- 
ance, a Gordon Hill resident has offered, 
through the medium of his local news- 
paper, to give his services free in the 
interests of his long-suffering neighbour- 
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hood. He states that he is most willing 
to visit anyone within a reasonable dis- 
tance and (i) tell them if their set is 
causing interference ; (2) tell them how to 
prevent it and at the same time get better 
reception for themselves. 
Let us hope that this labour of love 
will not go unrewarded. “gs i 
Oo000 . 
MARCONI CAPITAL SCHEME 
APPROVED. 
After a lively meeting lasling nearly 
six hours, the shareholders of Marconi’s 
Wireless’ Telegraph Co., Ltd., accepted, 
on March 15th, the whole of the 
directors’ proposals, based on the recom- 
mendations , of Siv Gilbert Garnsey, 
which include the reduction of the 


nominal amount of the ordinary shares 


from £1 to 10s. each. . 
Five of the directors are resigning, to 
be replaced. by Lord. Inverforth, Sir 


Frederick ‘Sykes, Lord: Wester Wemyss, 


Sir Charles Coupar 
F. R. S. Balfour. 


Bayrie, and Mr. 
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AUSTRALIAN BEAM TESTS SUCCESSFUL. Last week the Post Office concluded 
the second official test of the new Marconi beam stations for communication with 


Australia, with results that more than fulfilled the conditions of. the contract. 


The. 


photograph gives a general view of the Grimsby transmitting station. The left-hand 


building 


8 the machinery hall; a covered passage connects it with the transmitting 


room on the right 


- 
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AUSTRALIAN BEAM TESTS. 


The Marconi beam tests between Lon-.- 

don and Australia, resumed on March 7th, . 
have more than fulfilled the conditions -` 
required by the Post Office contract. 
' The actual speed of working for the 
hours during which communication was 
effected is estimated to be 148 five-letter 
words per minute. Speeds have not been 
pressed up to the highest possible point 
during the tests, but on many occasions 
traffic was dealt with at speeds of 225 
words per minute, while high-speed 
duplex communication wae carried out 
during the stipulated seven days for an 
average period of over thirteen hours per 
day. The transmitting station is situated 
at Grimsby, the receiver being at Skep- 
ness. These work in association with 
stations near Melbourne. 


0000 
AMERICAN SHORT-WAVE RESEARCH. 
Signals on 32.79 metres from 2X AP, 
Schenectady, inaudible 200 “miles from 
the transmitter, have been heard and | 


copied with perfect accuracy by a listener 
in Australia, 11,400 miles away. 


This fact is alluded to in the report of AT THE GRIMSBY BEAM STATION. 
The left-hand panel supports the main rectifier, while the drive rectifier panei is: on 
in the background are the smoothing candensers, smoothing chokes pad 


the engineers of the General Electric Co. 
of America following a series of trans- 
mission tests on wavelengths of 32.79,- 


the right. 
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This photograph shows the rectifier plant. 


the main step-up transformers. 


65. 16, 109 and 140 metres. During the Kor daylight communication at dis- WIRELESS AT WESTMINSTER. 
tests power outputs of 150, 500 and 2,000 tances not greater than 90 miles from the 3Y OUR PARLIAMENTARY CORRESPONDENT. 
watts were used successively to obtain a transmitter, the 133 to 150 metre band Licence Prosecutions. 
direct comparison between the readability will give better service than the 85.7 to Sir W. Mitchell-Thomson stated in the 
of the received signal and the power of 105 metre band. Similarly, the 85.7 House of Commons last week that the 
the transmitter. . metre band will give results superior to number of persons prosecuted for the use 
The conclusions reached after. careful those which can be obtained under the of unlicensed wireless apparatus during 
- experimentation were as follow :— same conditions using the 66.3 to 75 the twelve months ended -on February 
Wavelength bands shorter than the 66.3 metre band. | 28th, 1927, was 600. In .597 cases con- 
to 75 metre waveband will not give The above conditious are reversed when victions were obtained, and the remain- 
economical service at: points within 100 distances between and 200 miles are ing three cases were dismissed. A 
miles of the transmitter, whereas the 66.3 considered. In this case the 66.3 to 75 Cost of Rugby. 4 
to 75 metre band, the 85.7 to 105 metre metre band will give better service during Viscount Wolmer- informed Sir F k-Wise 
band, and the 133 to 150 metre band are daylight than the 85.7 to 105 or 133 to that the cost of the Rugby wireless 
capable of rendering economical service 150 metre wavebands. station, including the site, buildings, and 
at points within that distance. Further experiments are in progress. plant, was about £480,000, 


SHORT-WAVE TRANSMISSION 


HERE has been little ditiiculty in spanning hall 
the earth’s sphere since amateurs first succeeded in 
getting across this distance with relatively small 
powers. It would at first appear that this is the longest 
range the earth can offer. It is now evident, however, 
that short electric waves travel right round the whole 
sphere. | 
With the traffic between New York and Geltow, near 
Berlin, it is found at certain times that the characters 
sent cut from the transmitter in New York on the wave- 
length of 16.2 metres, appear doubled in the recording 
receiver, and, moreover, that the second mark arrives 
about - Ath of a second after the first. From this displace- 
ment and the velocity with which the waves are propa- 
gated (300,000 km. per sec.), a difference of 28,700 km. 
is indicated between the two paths taken by the signals. 
Obviously, the first mark comes by the shorter path from 
New York to Geltow, and the second by the longer path, 
for the difference between these two paths is reasonal Jy 
accurately equal to the distance mentioned. 


ROUN D: THE EARTH. 


Of greater interest, however, is the observation which 
was made at Geltow upon the rs-metre wave of the 
Nauen transmitter. The characters from this transthitter 
also appear doubled at certain times, with an accurately 
measured separation of 0.1406 second, giving a path- 
difference of 42,200 km. The distance “between Geltow 
and Nauen however, only 40 km., and so doeg not 
enter into the question in coniparison with terrestrial 
distances in general. ‘The path of 42,200 km. musth thus 
he traversed by the second wave received. Since, how- 
ever, the distance round the earth is only 40,000 kiĝ., it 
is easily calculated that the second wawe received ‘must 
have travelled round at a height of about 350 km. Since 
extremely accurate time measurements can be carried out 
with the aid of recorder reception, this determinatién of 
height is correspondingly accurate, and we thus have for 
the first time a method free from practical drawbacks for 
ascertaining the effective height at which short as 
telegraphic waves travel. 
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MULTI-RANGE ABSORPTION 
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CIRCUIT. 


T oA Simple Method of Checking Wavemeter Calibration. 


T is often very desirable to have some simple means 
[ ‘whereby the accuracy of the calibration of a wave- 

‘meter may be checked from time to time, without 
having to send the instrument back to the standardising 
laboratory where it was first calibrated. With hetero- 
dyne: wavemeters especially, if the valve happens to go 
dud” during a series of experiments and another of 
the same type is used in its place, it is very desirable to 
be able to know at once what percentage change in the 
calibration has been made. 

Inithis article -it is proposed to descr ibe the construc- 
tion and use of a simple little instrument which will 
enable the above-mentioned checking to be carried out at 
- any time in the course of a. few minutes. The essential 
parts of the instrument are a coil in parallel with a con- 
denser, the whole being rigidly. mounted. so that the 


inductance and capacity of the circuit shall keep constant. 
shown diagrammatically in 
for 


Such an arrangement is 
Fig.-1, and is termed an ‘absorption circuit ”’ 
reasons which will become apparent later. 


E By A. P. CASTELLAIN, B.Sc, A.C.G.1, 


D.I.C. 


Let us now consider the pr inciple underlying the absorp- 
tion wavemeter. 


Operation of the Circuit. 


When an electromotive force (e.m.f.) is induced in 
the coil part of the circuit from some outside source, 
there will be a current flowing in the circuit, and the 
value of this current, for a given induced e.m.f. in the 


Fig. 1.—Connections for a simple absorption circuit and for a 
multi-range absorption circuit. 


circuit, depends essentially on two things. These two 
things are the frequency of the induced e.m.f. and the 
resistance of the circuit at this frequency. For a given 
circuit, therefore, the current varies with the inducing 
(or induced, as this is the same) frequency, also for 
almost all frequencies this current will be extremely 
small, and will only become appreciable at all for a very 
small range of frequencies. i 

The way in which the circuit current varies with fre- _ 
quency over this range is sketched in Fig. 2, which shows 
that the current has a maximum value PQ at a definite 
frequency, which is denoted by f, in the diagram. The 
curve shown in Fig. 2 is usually called a resonance curve 
—a current resonance curve in this particular case—for 
the circuit, and both the actual maximum height PQ and 
the width ab at, say, half the maximum height depend 
on the resistance of the circuit; the lower the resistance, 
the greater is PQ and the less, proportionally, is ab for 
a given induced e.m.f. 

The power absorbed by the circuit, therefore, being 
proportional to the square of the current, also varies with 
the frequency, and is a maximum for the frequency fo 
corresponding to the maximum current in the circuit. In 
short, the absorption circuit may be regarded as a piece’ 
of apparatus which has the property of absorbing appre- 
ciable power only over a very small band of frequencies 
—or, what really comes to the same thing, as a piece of 
apparatus which has the property of setting up. appre- 
ciable opposing electromagnetic fields only over a very 
small frequency range. Also by reducing the resistance . 
of the circuit this frequeney range js reduced, so that for 


358 


A Multi-range Absorption Circuit.— 
a very low resistance circuit to all intents and purposes 
power is only absorbed at the one frequency, fo. 

For practical use of an absorption circuit with a hetero- 
dyne wavemeter the method adopted is as follows :—The 
coil of the circuit is coupled to the oscillatory circuit of 
the wavemeter at a distance we will call d. 
circuit of the wavemeter valve is included a milliammeter, 
which, if not already incorporated in the wavemeter 
itself, may be connected in one of the H.T. leads as 
shown in Fig. 3. 

As the frequency at which the wavemeter valve is oscil- 
lating is varied so as to pass through the natural fre- 
quency fə of the absorption ciicuit, the: milliammeter 
pointer will be found to give a curious but quite decided 
“kick,” and if the wavemeter frequency is varied very 
slowly in the neighbourhood of the ‘‘ kick,’’? and the 
milliammeter reading plotted against wavemeter con- 
denser reading a curve similar to the thick-lne curve a 
in Fig. 4 will result. If now the absorption circuit is 
removed the milliammeter reading over this range should 
be found to give a smooth curve as shown by the thin 
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IN CIRCUIT 


CURRENT 


D 


INDUCING FREQUENCY 


Fig. 2.—Showing how the current flowing in a simple circuit (as 
shown ia Fig. 1) varies with the frequency of the inducing voltage, 
although the amplitude of the latter remains constant. 


iine curve ò in Fig. 4. It is obvious, therefore, that this 
change in the milliammeter readings, as indicated by the 
difference between the two curves a and ù, is due to the 
yresence of the absorption circuit. 

If the distance d between the wavemeter and the absorp- 
tjon circuit is decreased sufficiently, the deviation of 
curve a from the normal curve J will stretch over a larger 


' frequency range (z.e., over more degrees on the condenser 


scale), while if the distance d is increased the deviation 
will occur over a smaller frequency range. Another effect 


that will be noticed with alteration of the distance d ìs- 
‘that the amplitude of the two peaks on curve a will in- 


crease rapidly with decrease of d, until one, or both, 
peaks become flat, showing that cessation of oscillation 
may take place over a short frequency range. 

If we wish to disturb the constants of both wavemetexz 
and absorption circuit as little as possible, they should 
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be coupled as loosely as is consistent with a readable 
“kick” on the milliammeter, 7.e.,° the distance d 
(see Fig. 3) should be as large-as possible. For this 
reason it is distinctly advisable to make the absorption 
circuit of as low resistance as.is possible, consistent with 
compactness and reasonable cost. 
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Fig. 3.—Arrangement of apparatus for-checking the calibration 
of a heterodyne wavemeter. 


So far, it has only been shown that the absorption cir- 
cuit—even of low resistance—affects the plate current 
of the valve in a heterodyne wavemeter over a certain fre- 
quency range, so that the question now arises:as to what 
point on the double-peaked curve a (Fig. 4) corresponds 
to the natural frequency fọ of the absorption circuit. It 
can be shown mathematically—and has been shown 
notably by Dr. E. Mallett in Experimental Wireless and 
in the Journal of the Institute of Electrical Engineers— 
that this point is that where curves a and b intersect, 
as shown by the dotted vertical line, and, therefore, that- 
the wavemeter condenser reading corresponding to the fre- 
quency f, is given by C, in Fig. 4. | 

If the natural frequency fe of the absorption circuit 
is known, the wavelength A, corresponding to this may 


-v 
readily be calculated from the expression A, = — 


9 


where v is the characteristic velocity of the ether (or speed 
of light), which is usually taken as 3 x roë metres per 
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WAVEMETER CONDENSER READING 


j 
Fig. 4.—Effect on the milliammeter in the plate circuit of the 
heterodyne wavemeter as the tuning of the latter is altered— 
curve (a) with the absorption circuit coupled and curve (b) without 
the absorption circuit. | 
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ge Absorption Circuit.— 

and thus thé condenser setting C, on the 
wavemeter corresponding to the known wavelength No 
may be found as described above. Various points on the 
condens r scale can obviously be checked by the use of 
al absorption circuits, but it would be very con- 
ver ient to haye sufficient circuits in one instrument to be 
able to check at least one wavemeter range, and it is 
just t such an instrument that is described in this article. 
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mn Practical Construction. 


T One way in which several circuits can be combined into 
One piece Of apparatus is shown diagrammatically in 
Pig. 1, where any one of several fixed condensers may be 
put in parallel with a coil by means of a selector switch. 
Juite a useful condenser for this purpose is the C.A.V. 
ulticondenser, which gives five different capacity 
ralues according to which of the connections are utilised, 
oe d the size of the multicondenser is not very much more 
han the size of one of the usual type of fixed condensers, 
o that it is quite a compact little article. 

The coil used may be home-made, or it may be one of 
e commercial plug-in type, with the actual coil plug 
mo wed, but it cannot be too strongly emphasised that 


P é. 5.—Wiring diagram of the multi-range absorption circuit. 
he windings musi be rigid so that the inductance will 
lot change with handling the circuit. For this reason, 
f a multilayer coil is used, it is advisable to fix the 
4 few turns at each end in position with paraffin wax, 
bu t. use such a construction of coil that it is not neces- 
ary to set the whole solid in wax, owing partly to the 
ircuit resistance probably being increased by this process 
nd partly to the difficulty of making sure there are no 
ir bubbles left to break down if large inducing voltages 
ned to be used. ‘This latter point is important if 
absorption circuits are used at any time for direct 
lib ation of even a low-power transmitter. 

The > practical wiring diagram of the multi-range ab- 
tption circuit is given in Fig. 5, and all necessary con- 
tional details may be obtained from this drawing, 


iile 2 the aias view of the instrument is given in the ` 
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photographs. One practical point about the’ switch is 
that it shall make very definite and good contact wth the 
studs. 


Practical Use of the Instrument. 


From what has previously been said, if the natural 
frequency or the natural wavelength corresponding to each 
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Method of mounting the various parts inside the box. 


stud on the multi-range circuit is known, it is possible to 
check the cahbration of a heterodyne wavemeter over this 
range of wavelengths, so that it would seem to be neces- 
sary to have an independent calibration of the absorption 
circuits. If the reader’s wavemeter has not had its cali- 
bration checked for some time, it is strongly advised that 
at least the absorption circuits be sent for calibration ; but 
if the wavemeter can be relied on, then it may be used, 
as previously described, to calibrate the absorption cir- 
cuits, Which latter will then form an extremely useful 
check on the constancy of calibration of the wavemeter 
as time goes on. This latter function is one whick in 
itself makes the construction and use of absorption cir- 
cuits a thing well worth while. 


Checking a Buzzer Wavemeter. 


A buzzer wavemeter may have its calibration checked 
by means of the absorption circuits with the aid of what 


as virtually an uncalibrated heterodyne wavemeter in the 


shape of a valve receiver which is made to oscillate. The 
valve recetver should, of course, “be used without aerial 
or earth so as not to cause interference, and should have 
a milliammeter connected in its plate circuit exactly 

described for the heterodyne wavemeter, and its tuning 
condenser adjusted so that its wavelength corresponds io 
the natural wavelength of the appropriate absorption cir- 
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A Multi-range Absorption Cirenit. = 
cuit. 


receiver and the absorption circuit. 


When the receiver has been satisfactorily adjusted, the 
absorption circuit should be removed and the buzzer wave- 
meter put quite near the receiver and the buzzer started. 
On rotating the dial of the buzzer wavemeter the milli- 
ammeter pointer should be observed to give the familiar 
kick round about one position of the dial. 
wavemeter should now be moved away from the receiver 
until only a small kick of the milliammeter pointer is pro- 
duced on rotating the dial, and the position of the latter 
corresponding to the ‘‘ centre ° of the double kick (see 
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“The Elements of Radio Communica- 
tion,” by O. F. Brown, with a Fore- 
word by Admiral of the Fleet Sir 
Henry Jackson. Pp. viii+216, with 


Frontispiece and 146 Diagrams. 
Oxford University Press. 10s. 6d. 
net. 


Amidst the vast quantity of literature 
which has been published since the ad- 
vent of broadcasting on a popular scale, 
it is refreshing to meet a book, such as 
that under review, which purports to 
give a clear and concise description of 
the fundamental principles of wireless 
communication without entering into the 
constructional details of the apparatus, 

The historical side of the subject is 
described with suitable brevity in the 
first and introductory chapter. This is 
followed by a treatment of the mode of 
production of high-frequency electrical 
oscillations and of the manner in which 
these are applied to the production of 
electromagnetic waves for the purposes 
of carrying out wireless communication. 
These are probably the most difficult 
portions. of the book to present with an 
almost complete absence of mathematics ; 
but the author has succeeded in doing 
this in an admirable manner. Later 
chapters of the book deal with the re- 
ception of wireless waves, and with the 
means now commonly employed for the 
detection of the signals due to these 
waves and for the amplification of these 
signals in the receiving apparatus itself. 
The application of receivers for both 
telegraphic and 
described, 
The 


in Radio Telephony.” book is 


rendered unusually complete hy chapters: 


on directional reception, short-wave 
transmission and reception, the propaga- 
tion of waves and atmospherics. - In these 
the results of modern research are de- 
scribed in a manner suitable for ‘presen- 
tation to the reader who is not a 
scientific expert on these matters. 
Altogether the author has produced a 


very readable book, which is suitable for . 


the elementary student and also for the 
general reader who desires to obtain an 


During this latter operation the eee wavemeter 
should be sw “itched off and removed right away from the 


“therewith. 


telephonic purposes is, 
and a chapter is devoted ‘to. 
the subject of “ Faithful Reproduction | 
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be touched at all. 


The buzzer 


accurate knowledge of the principles 
underlying modern wireless communica- 
tion, both telegraphic and telephonic, 
and of the various phenomena associated 
The book is remarkably free 
from mistakes of any description, although 
in one or two cases the statements re- 
quire some slight revision in the light 
of knowledge obtained from more recent 
research. The production of the book 
is above criticism in all save one detail, 
viz., the diagrams. These are quite ade- 
quate in number and are well distributed, 
but a little more care might have been 
spent un their preparation with advan- 
tage. On the whole the line drawings. 
are too thin and the accompanying 
iettering is too small, while some of the 

sine ” curves are of a rather curious 
shape. The price of publication is not 
too high for a volume of such scope and 
the book deserves a widespread popu- 


larity. 
R. L. Smıru-Rose. 
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4) found in the usual way. 
dial, therefore, corresponds to the natural wavelength of 
the absorption circuit, since the receiver was adjusted to 
oscillate at this wavelength. 
that during this second operation the receiver must nol 
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This position of the 


It is important to remember 


As a matter of practical interest in carrying out this 
experiment, it is extremely probable that the buzzer wave- 
meter will have to be put nearer to the receiver in _carry- 
ing out the final adjustment than the absorption circuit 
was in the first case, owing to its higher circuit resist- 
ance, due mostly to the buzzer ; and, of course, it 1s neces- 
sary to have the latter in operation, as its use certainly ) 
affects the calibration of the w avemeter. z 


-R 


Court Road, London, W.1. The com- | 
pany’s works and trade department re- 
main at the old address, 9a, Diana Place, 
Euston Road, London, N. W.. 
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Loud-speakers at Olympia. 

Visitors to the Ideal Home Exhibition 
at Olympia who have been impressed 
by the quality of reproduction. by 
the gigantic loud-speakers distributed. 
throughout the building will be inter- 
ested to know that these are of the 
standard A3 Celestion type, manufac- 
tured by The Celestion Radio Co., 29, 
High Street, Hampton Wick, Kingston- 
on-Thames. 

During the preliminary tests to decide E 
upon the make of loud-speaker qualified 
to fill Olympia with music, it was found 
that two ordinary A3 Celestions con- 
nected in parallel gave sufficient volume 
to fill the Large Hall. 
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-International Prefix Card. l 
The. stir created in the amateur, trans- 

mitting world by the excessive zeal of 

the American IARU in allotting amateur 


: . call sign intermediates to countries which 
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G.E.C. Pocket Catalogue. 


A handy 52-page booklet has just ‘been 
received from the General Electric Co., 
Ltd., Magnet House, Kingsway, W. C.2, 


givin g very complete details of the 
“Gecophone” range of wireless com- 
ponents and accessories. Constructors 


and others who seek to keep abreast of — 


progress in wireless production should 
secure this booklet from their local 
dealer. 
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`“ Radio for the Million.” 


The Mullard Wireless Service Co., Ltd., 
of Mullard House, Denmark St., London, 
W.C.2, announce that limited supplies of 
the booklet “ Radio for the Million,” com- 
plete with four blue prints, are now 
available for free distribution. As the 


‘demand is rather heavy immediate appli- 


cation is advised. 
Oo0o000 
New Address. 


Messrs. AFA Accumulators, Ltd., have 
taken new offices at. 120, ‘Tottenham 


had not asked for them lends special 
interest to a little card issued by Mr. 


A. Hinderlich, of 1, Lechmere Road, 
London, N.W.2. The card bears the 
intermediate call letters for all cou- 
tries, and includes the original .intes- 
mediates together with those allotted 
by the American IARU. It 3s 
eminently. suitable for adorning the walls 
of a transmitter’s “den.” 
ovooco 


Another Amplion Company. , 

The growth in the business of the 
House of Graham is shown by the news 
that yet another company has been added 
to the chain of Amplion Associated Com- 
panies. The newcomer is the ‘‘ Deutsche 
Amplion Gesellschaft,’’? m.b.h. Friedrich- 
strasse 218, Berlin. The company has 
_ been. formed to handle the increasing de- . 
` mands for Amplion products in Germany. 


oo0oo0o0 
A Correction. 

On page 270 of our issue of March 2nd 
reference was made, erroneously, to the 
“ Radiovox ® Amplion loud- speakers. 
This - was, of course, a misnomer, the 


term intended’ being “‘ Radiolux.” 
B 28 


TG 

| Js 

Zs Ti 
ttl 


a| 


SUE 


= —— « 2 ee =a =O —_ 1 =l 
——__ E ERES L 


TW) XHOSE of our readers who normally use valves of 
5 the 2-volt class will find the new Cossor series of 
> the greatest interest. Four types are provided; 
me of these, the 210R.C., a valve with an amplifica- 
lon factor of 35-40 and an anode A.C. resistance of 
©,000 Ohms, has already been described. Static char- 
cteristic curves of the other three valves are given here. 
> A Good H.F. Valve. 

First is the Cossor 210H (Red Band). This valve 
iS a. filament rated at 1-8 volts, o.1 ampere, with a 
laximum anode voltage of 120. The curves are taken 
, 80, 100, and 120 anode volts, and the amplifica- 
wm factor was measured with an anode voltage of 120 
rid a grid bias of negative 1.5 Tt was found to be 
5 with an A.C. resistance of 37,000 ohms. At 120 
ñd negative 3 volts respectively the amplification factor 
s 25 for an A.C. resistance of 41,000 ohms. A grid 
; of negative 3 is too large for normal work, how- 
fer; negative 1.5 is ample for a valve of this type. 
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GRID. VOLTS 


é. 1.—Type 210H. Filament voltage, 1:8; filament current, 0'1 

e; maximum anode voltage, 120. The amplification factor 
node A.C. resistance were found to be 25 and 37,000 ohms 
pectively for an anode voltage of 120 and a grid bias of —1-5. 
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The Cossor Two=volt Series. 


Such characteristics as these are remarkable for a 
valve with a filament taking so little power, and it is 
strongly recommended for high-frequency amplifiers 
using tuned transformers or anode couplings. 

ft is equally suitable for a resistance- or choke-coupled 
low-frequency amplifier when strong signals are being 
dealt with. The valve’s A.C resistance 1s rather too 
high for it to be employed with L.F. transformers, and 
it is not intended for this work. Incidentally, this valve 


COSSOR 210 D 
BLACK BAND 
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GRID VOLTS 


Fig. 2.—Type 210D. Filament hae p 1:8; filament current, 0.1 
ampere; maximum anode voltage, 120. The amplification factor 
and anode A.C, resistance were found to be 9-1 and 17,000 ohms 
respectively for an anode voltage of 120 anda grid bias of —4°5. 


is very suitable for the H.F. stage in the ‘‘ Everyman 
Four ’’ receiver and for the H.F. and detector positions 
in the ‘‘ Everyman Three ’’. receiver. 

Fhe second valve tested was a zroD (Black Band), 
curves for which are given for 60, 80, 100, and 120 volts. 
This has an amplification factor of 9.4 for an’ A.C, re- 
sistance of 17,000 ohms at 120 anode volts and negative 
4.5 grid volts. Cossor zroD is therefore a good de- 
tector when transformer coupling is tused. 
be used in the first L.F. stage of a receiver with a trans- 
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Valves We have Tested.— | 

former having a primary inductance of about 40 henries 
or more ; such 1 transformer will usually have a ratio of 
3 OF 4: Ft. , 
output stage for operating a small loud-speaker, pro- 
vided a grid bias of — 4.5 or 6 is used with an anode 
voltage of at least 120. Of course, there is no reason 
why a valve of this type should not be used for choke- 
coupled circuits when exceptionally strong signals are 
being dealt with, but normally a valve in this series 
with a high amplification factor should be chosen for the 
work. This valve could be used in the H.F. position 
in the ‘‘ Everyman Four” receiver, but the receiver 
would not give as great selectivity as when type 210H 
is used, while the amplification would-be about equal 
in the two cases. | 7 


A Power Valve. 


The third valve to be tested was the Stentor Two 
(215P, Green Band). Taking 1.8 volts at 0.15 ampere, 
the valve can be used with an anode voltage as high as 
160, and the curves are for voltages of 100, 120, 140, 
and 160 Tested with an anode voltage of 140 and a 
grid bias of —12 volts, the amplification factor was 
found to be 4.4 for an A.C. resistance of 4,400 ohms. 
At too and —7.s volts respectively the amplification 
factor was 4 for an A.C. resistance of 4,900 ohms. 
This” valve should really be in the ‘‘ Super Power” 
class, for, considering the small power taken in heating 
the filament, it has a very low A.C. resistance, and will 
therefore supply without distortion sufficient power to 
operate a large loud-speaker. This valve is comparable 
with many in the 6-volt class. 

The external appearance of- Cossor valves is well 
known, the bulb being of the pipless type and having 
the silvery appearance usual in modern valves. The 
base. of the valve is of interest, a large air space being 


This valve will also: be satisfactory in the 
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Fig. 3.—Type Stentor Two. Filament voltage, 1'8; filament 
current, 0°15 ampere; maximum anode voltage, 160. The ampil- 
fication factor and anode A.C. resistance were found to be 4°4 
and 4,400 ohms respectively for an anode voltage of 140-and a 
grid bias of — 12. ; i 
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left between the valve pins, which results in a low di- 
electric loss. These are of the Jatest spring type, making 
a good fit in ordinary valve holders. -The peculiar shape 
of the electrodes and the method of supporting them 
account for the fact that valves of a type are remark- 


ably uniform, while they are entirely non-microphonic. 
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NEWS FROM THE CLUBS. 


Secretaries of Local Clubs are invited to send in for publication club news of general interest. All photographs published will be paid for. 


Valves of Yesterday and To-day. 

Modern methods of valve manufacture 
formed the interesting topic of a lantern 
lecture given by Mr. Pratt, of the Mul- 
lard Wireless Service Co., Ltd., before 
the Southport and District Radio Society 
on March 7th. With the aid of slides the 
members were able to see the various 
machines now employed, and to compare 
them with the weird apparatus used in 
the early days. All classes of valve were 
studied, from’ the earlier types to the 
modern high-power transmitting valves 
with water-cooled anodes. : 

The hon. secretary, Mr. E. C. Wilson, 
“ Lingmell,’? Kirklees Road, Birkdale, 
Lancs., will be pleased to forward particu- 
lars of membership to enthusiastic 
amateurs. Tes 

0000 
Television Experiments at Hounslow. 

The proposed experiments in television 
to be conducted by the Hounslow Wire- 
less Society were discussed at an informal 


meeting on March 8th. Great enthusiasm 


is being shown in the venture, and it 


is hoped to begin the experiments shortly. 


Hon. secretary: Mr. W. R. Collis, 7, 
Algar Road, Isleworth. | 
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Mechanical Analogies. 


Mechanical analogies illustrating the 
properties of resistance, inductance and 
capacity were dealt with in an interesting 
lecture given by Mr.: A. F. Carter, 
A.M.I.E.E., at the last meeting of the 
Sheffield and District Wireless Society. 
After explaining the use of these essential 
properties in any electrical circuit, the 
effect of series and parallel resonance was 
demonstrated by means of very simple 
apparatus designed by the lecturer. The 
corresponding mechanical analogies of 
friction, inertia and elasticity were then 
dealt with, and by use of an ingenious 
model consisting of a vibrating system 
whose frequency, inertia, elasticity and 
friction could be separately varied, the 


phenomena of resonance and damping in 
electrical circuits ‘were clearly demon- 
strated. 

Hon. secretary: Mr. T. A. W. Blower, 
129, Ringinglow Road, Sheffield. 
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A Dulwich Society. 


The Oglander Radio Fellowship has - 
vacancies for new members, and applica- 
tion forms are obtainable from the hon. 
secretary, Mr. James Sewell, 25, Wing 
field Street, Peckham, S.E. 

Several profitable evenings were spent 
during February, a notable occasion be- 
ing the debate “on the respective merits — 
of H.F. and L.F. valves, the protagonists 
being Mr. Hally and Mr. J. Sewell, Jnr. 
The debate was described as ‘ instructive 
and amusing.” 


f 9000 
Behind the Microphone. 
Mr. J. H. A. Whitehouse, of the 


B.B.C., was in irrepressible mood on 
B 32 


lith, Saher he gave an 
nin a before the Southend 
ad Di strict Radio Society entitled ‘‘ Be- 
the Microphone.” The many 
ruse problems, scientific and psycho- 
with which the B.B.C. daily have 
apple were reviewed in quick succes- 
| such a manner that even the be- 
able to follow every 

t the least instructive 
diseussion of the newest 
oe construction and pro- 
amme organisation, and this section of 
talk alone must have enhanced the 
a ent pleasure of listening-in for 

one who heard it. 

Th Ao. secretary is: Mr. F. J. 
alle: , Eastwood By Rochford, 
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that the AR = a wireless re- 
ver was a far more important point 
2 generally realised was the 


nio: Iaoa by Mr. J. R. Houghton, 
aring the Bristol and District 
Society on March 11th. Dealing 
th commercial sets, he explained the 
qu em nts of the manufacturer and 
ing public and described the 
E eying the engineer to reconcile 
ese two widely differing points of view. 
ae secretary : Mr. J. Hurley, 46, 
wold Road, Bedminster, Bristol. 
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S in Conference. 
T discussion on tħe new 


es took place 
tħe QRP Trans- 
members were of 
revision is necessary, 


od the action of the 
Oo: Sontag in at- 


ut the world, 
each country the oppor- 
ing and voting for or 


inst the 

‘he S aa confidence in the 
a that, were the matter con- 
din a roper manner, the British 
G. would give full attention to the 
iter with the idea of giving satisfac- 
_ to AANA concerned. The members 
1 their whole-hearted apprecia- 
n of the present action of the P.M.G. 
parn ing his authority in the face of 
| to usurp it. | 


~ E ee 


a i. 

gn 
EEC tic 
Fa a 


earl us t „test was PAP out at the 
mee ing of the QRP Transmitters 
sae a number of American 
transmissions were tuned in 
E seb. The members donned 
phones in turn and each registered 
te as to the “R” str of the 


ele was noteworthy that 
na R3 by some ad was 
nsidere d od to, be R4 and even ony 
ier test goes to show the fall 
Ft thes “R 


ir of the QRP Trans- 
T: rA ciety secretary o LF Fuller, 13 th 
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_J. H. Jeffery, 
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Wireless for the Blind. 


The Preston Radio Society has organ- 
ised a ‘“* Wireless for the Blind” fund 
for the purpose of supplying suitable 
wireless receivers to the deserving blind 
in‘ the Preston district. Appeals for 
help are being distributed throughout 
the Preston area, and the Committee of 
the Society feel confident that such a 
worthy cause will receive whole-hearted 
support. The treasurer of the scheme 
is Dr. T. H. C. Derham, Albert Terrace, 
Garstang Road, Preston, and donations 
are acknowledged through the ‘‘ Lanca- 
shire Daily Post’? and “The Preston 
Herald.” 
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: FORTHCOMING EVENTS. 


WEONESDAY, MARCH 23rd. 


Muswell Hill and District Radio Society.— 

C At 8 p.m. At Tollington School, Pether- 

: down, Wireless demonstration by Mr. 

` W. T. Norton. 

Edinburgh and District Radio Society.—At 
8 p.m. At 117, George Street. Lecture: 
“ High Frequency Voltages, Part 11.,” by 
Mr. W. Anderson. 

Barnsley and District Wireless Association, 
—At 8 p.m. At 22, Market Street. Lec- 
aA “Sound,” by Mr. G. W. Milner, 


Institute of Wireless Technology.—At 7 
p.m. At the Engineers’ Club, Coventry 
Street, W. Lecture: “Methods of 
A pprozimatina the Reception Factor," 
by Mr. S. H. Turle, M.I.R.E., A.M.1.E.E. 


THURSDAY, MARCH 24th. 


Stretford and Distriet Radio Society.—At 
“The Cottage," Derbyshire Lane. Lec- 
ture by Mr, H. Saville (6HS). 


FRIDAY, MARCH 25th. 


Leeds Radio Society—At 8 p.m. At 
Callinson’s Café Wellington Street. 
: Lecture by Mr. D. E. Pettigrew. 
: Sheffield and megs high Wireless Society.— 
: At the Dept. of Applied Science, St. 
: George’s Square. Exhibition. 
Bristol and District Radio Society.—At 
7.30 p.m. In the Physics Lecture 
: Theatre, Bristol University. Lecture by 
= ee The Mullard Radio Service Co., 


MONDAY, MARCH. 28th. 


: Croydon Wireless and Physical Society.— 
: At 8 p-m. At 128a, George Street. 
Lecture: " Radiocities," by Mr. A, W. 
Knight. 

Roath nove and District Radio Society.—At 
8 p.m. At St. John's Hall, Scarisbrick 
Street. Lecture: ‘Electro Magnetic 
Waves,” by Mr. W. H. L. Jarvis. 


Northampton and District Amateur 
Radio Society.—-At 8 p.m. At Cosmo 
Café, The Drapery. Lecture: ‘ Ancient 


and Modern Ideas of the Constitution 
E y iia by Prof. Beeby Thompson, 


Aa add A a aa A A ARTE EETTLEEI E AAA A LTTTIT TTE LELELITTE T TT) 


R.C. Coupling—Old and New. 


The difficulties confronting the amateur 
in designing a resistance-coupled ampli- 
fier were explained in lucid style by Mr. 
of Metro-Vick Supplies, 
Ltd., at the Southport and District adio 
Society’s meeting on February 28th. In 
an unusually interesting demonstration, 
the lecturer operated a resistance capa- 
city coupled amplifier which was fitted 
with a switch so that the amplification 
given by modern units could be com- 
pared with that delivered by the old- 
fashioned type employing low value anode 
eneral se bright 
emitter valves. The amplification obtained 
on the modern amplifier using S.P.55B 
valves, with a power valve in the output 
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stage, was several times as great as that 
given by amplifiers designed on -the old 
principles. 

Hon, Secretary : Mr. 
* Lingmell,” 
Lancs. 


E. ©. Wilson, 
Kirklees Road, Birkdale, 


oo0oo0oọ 


Lectures for Beginners. 


The Swansea Radio Society has arranged 
a course of five lectures on “ How a Wire 
less Receiver Functions.” Intended for 
beginners, the lectures are arranged in as 
simple a form as possible and cover such 
branches of the subject as aerial tuning, 
crystal rectification, and the various func- 
tions of the thermionic. 

Mr. J. ©. Kirkman, B.Sc., recently gave 
an interesting lecture at the Swansea 
Technical College on “Neutrodyne Cir- 
cuits,” demonstrating the principles in- 
volved by means of apparatus and dia- 
grams, 

Hon. Secretary: Mr. E. H. White, 100, 
Bryn Road, Swansea. 
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Looking Backwards. 


Interesting alike to the oldest and new- 
est members of the Tottenham Wireless 
Society was the lantern lecture given on 
March 9th by Mr. F. E. R. Neale en- 
titled ‘“‘ Reminiscences of the Society.’’ A 
large number of photographs taken on 
field days during visits to places of radio 
interest and during the Society’s exhi- 
bitions and meetings were projected on 
the screen. Very entertaining were the 
photographs of the Club’s apparatus at 
different times showing the trend of 
amateur radio design. At the first field 
day held by the Society crystal sets pre- 
dominated. Last year several highly-effi- 
cient short-wave receivers were in use. 
Six transmitting stations were worked, 
and communication was established with 
a moving car. Last year, also, two public 
exhibitions were ala both resulting in a 
large increase of membership. The lec- 
turer expressed the hope that the progress 

made in past years would be continued 
and that next summer's field days would 
outrival those held in the past. 

Hon. Secretary: Mr. A. G. Tucker, 42, 
Drayton Rd., Tottenham, N.17 


ooo 


About L.F, Transformers. 


“The Amplification of Music and 
Speech Sounds ” was the title of an ab- 
sorbing lecture given before the Swansea 
Radio Society on March 10th by. Mr. R. 
Garside, of Messrs. Ferranti, Ltd, Mr. 
Garside gave a brief explanation of the 
nature of sound waves and other effects 
on the transmitter. He then traced the 
resultant electrical vibrations through all 
the stages of amplification and the final 
reproduction in the form of a sound wave 
on the loud-speaker. The lecturer em- 
plese’ a blackboard to show that ampli- 

cation by means of properly designed 
transformers was nearly perfect; in his 
view if was much superior to that. ob- 
tained by the resistance capacity and 
choke capacity coupling 

Hon. Secretary: Mr. E. H. White, 100, 
Bryn Rd., Swansea. 
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A Review of: the Latest Products of the 


LARGE-CAPACITY CONDENSERS. 


There is a considerable demand at the 
present time for condensers of large 
capacity for use in the construction of 
battery — eliminators. Much higher 
potentials are available when supply 
mains are employed as a source of H.T. 
in place of a high-tension battery, and 
it is essential that the condensers 
employed in making up an eliminator 
shall be capable of withstanding Bee 
voltages. In the case of A.C. supply, 


Owing to their compactness the ‘‘ Hydra” 
large capacity condensers are suitable for 
. use in the construction of battery elim- 


inators. The larger condenser is for use . 
in the smoothing circuit of a transmitting 
set. 


particularly where the condensers are 
used for smoothing purposes, it must be 
_ borne in mind that the maximum poten- 

tial passed to the-smoothing condensers 
is appreciably higher than the mean A.C. 
potential delivered at the output ter- 
minals. Smoothing condensers are there- 
fore required to be of large capacity and 
capable of being used without danger of 
breakdown with potentials very much 
higher than the normal H.T. potentials 
applied to the receiving set. 


eliminators. 


A new series of condensers especially 


suitable for this purpose are obtainable 
from Louis Holzman, 109, Kingsway, 
London, W.C.2. For battery eliminator 
construction these condensers are sup- 
plied in two grades suitable for use with 
A.C. or D.C. potentials up to 500 volts. 
As the overall dimensions of a condenser 
depend upon the thickness of the dielec- 
tric used in its construction, one may be 
led to think from their compactness that 
these condensers possess a very small 
margin of safety as regards their break- 
down voltage. The 500-volt A.C. condenser 
of 2 mfds. capacity is roughly a cube 
with 13in. sides and is rated to with- 
stand the peak voltage. To determine 
the breakdown voltage the condenser was 
tapped across a number of series- 
‘connected high-tension batteries. - The 
voltage was steadily increased up to 1,500, 
and there was no indication of breaking 
down, which indicates that these conden- 
sers can be relied upon as suitable for use 
in the smoothing circuits of battery 
The stated capacities of 
the several condensers tested were accu- 
rate to within 5 per cent., whilst the 
insulation resistance considerably ex- 
ceeded the standard of 200 megohms per 
1 mfd. specified by the manufacturers. 
It is understood that the plates are of 
aluminium foil. A higher voltage series 
is also available rated as suitable for D.C. 
potentials up to 1,000 volts. These are 


‘similar in external appearance to the 500- 


volt grade. > Marketed, under the trade 


name of ‘‘Hydra,’’ these condensers are 


offered at a low price. 

Transmitting amateurs will be inter- 
ested in the large-capacity high-voltage 
condensers obtainable in the same series. 
The illustration shows a 1 mfd. 2,000 
volt condenser, the ‘metal case ‘of which 
measures about 5x5xIlfin. On test the 
voltage across the terminals was taken 
up to 3,000 without breakdown. A use- 
ful feature is the provision of an earth- 
ing terminal secured to the metal case. 


oo0oo0o0 


NEW LOUD-SPEAKER HORN. 


Much controversy exists.as to the type 
of loud-speaker which should be employed 
in an endéavour to obtain good quality 
of reproduction. The reed-driven cone 
liked by many listeners is considered by 
others to be surpassed by the coil-driven 
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diaphragm type. The latter is 
an expensive instrument, and, in view 
of the large input required, is costly 
to run. Considered from the point 
of view of cost, therefore, the amateur 
can probably do little better than ‘to 
devote his attention to the horn type, 
taking care that the type of horn em- 


- ployed has been carefully designed both 


as to shape, overall dimensions, and the 
material used in ‘its construction. 


The employment of a iarge- horn is one 


of the best methods of obtaining good 


quality. 


_ A well-designed horn is now manufac: 
tured by Scientific Supply Stores, 80, 
Newington Causeway, London, S.E.1. It 
measures 5ft. in length, and at the flare 
is 2ft. in diameter. The design has not 
been adopted at random, but lias been 
produced, with a full knowledge of the 
facts governing the acoustic properties 
of horns of this type. It is constracte 
from a non-resonant material, which in 
use does not vibrate at a period of its 
own, and, judging by the thickness and 
weight is, no doubt, papier-maché. 

A Brown movement was used for test-. 
ing, operated from a set comprising an 
anode bend detector, followed by a two- 
stage power. amplifier. Particularly 
pleasing results were obtained, the base 
notes appearing to be present in their 
correct relative strength, though sot 
tending ‘to drown those in the uppe" 
register. 
i B 34 
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ont three or four weeks’ time 
othe o whom the nocturnal ether appeals 
wongly than the seductive pillow 
‘reap a reward. The tumult and the 
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7 Testing, A 


othe ər transmission which can gener- 


ie lin A and Vinita? who is sufficiently 
ested can sit up to hear ZLO relay- 


By our Special Correspondent. 


ing- “ English as she is spoke,” from 
Land’ s End to John o Groats. 
0000 


A Human Explanation. 

The question which arises is why 2LO 
should deem it necessary to rebroadcast 
all this patter. Surely the behaviour of 
the land lines could be noted in the Savoy 
Hill control room? 

The explanation is a very human one. 
Even the most rabid engineer likes an 
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i FUTURE FEATURES. 


Sunday, March 27th. 

Lonpon.— Military Band Pro- 

gramme. 
BournemMoutH.—Operatic Concert. 
Carpirr.—Evensong relayed from 

Llandaff Cathedral. 
GLascow.—Orckestral Concert, with 

Frederic Lamond (pianoforte). 


Monday, March 28th. 
Lonvon.—‘‘ Kismet,’” in three acts, 
by Edward Knoblock. 
BELFAST. — French and 
Music. 


Tuesday, March 29th, 
Lonpon.—Songs of the Norseland. 
Newcastte.—A Recital of Old 

English Music. 


Wednesday, March 30th. 
Lonpon.—‘‘ Going Up,” a musical 
comedy in three acts. 
i Davenrry.—The Compositions of: 
: Mendelssohn. 
i Brrmincuam.—Scottish Programme, 
MANCHESTER. — ‘“Eric’s Winning 
Way” Farce in one aet by 
Reece Evans. 
ABERDEEN. — Community Singing 
Concert. 


Thursday, March 31st. 
Lonpon.—B.B.C. National Concert 
relayed from Albert Hall. 
„Friday, April Ist. 

Lonpow.—“ April Fooling.’’ 
BOURNEMOUTH. — Sussex Musical 
Festival relayed from Bognor. 
Saturday, April 2nd, 
Lonpon.—Concert. relayed from 
Kingsway Hall, directed by 
Gatty Sellars. 
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= Dave ventry Regional Tests.—Night Operations at 2LO.—The Beethoven Centenary .— 
As News fom Cork.—Spain and Russia.— 


occasional slumber under his own roof, so 
the line tests are rebroadcast for the 
benefit of the engineers who have gone 
home. It matters not to the B.B.C. that 
a million listeners can overhear; they 
ought to be in bed! 

o000 


Transatlantic Relays, 

The novel feature of Keston’s relay 
from Schenec tady last week was the news 
bulletin, read in clearest of tones by the 
WGY announcer. The thrill came when 
he held out a threat to American listeners 
who had not paid their income-tax! 

The suggestion is being made that a 
New York time signal should be picked 
up. A clock chiming the hour of seven 
would remind many midnight listeners 
in this country of the time lag across 
the Atlantic, and incidentally remove the 
doubts of the scepties who still think 
that the American transmissions are 
faked at Savoy Hill! 

oo000 


A Welsh Rare Bit. 7 
[ see that a Welsh writer is castigating 
the B.B.C. for calling a town *“ Nym 
Yw’r Meilsion Cerddgar.’’ After this we 
may expect them to stoop to anything ! 
0000 ‘ 


The Beethoven Centenary. 

Saturday next, March 26th, the cen- 
tenary of Beethoven’s death, will be 
marked by special broadcasts from all 
stations of the B.B.C. 

A special Beethoven centenary concert 
will be relayed to all stations from the 
Bishopsgate Institute on that day, when 
the Wireless Symphony Orchestra is to 
be- conducted by Alexander von Zemlin- 
sky, and the solo pianist is Solomon. 
The items to be performed are: Over- 
ture “ Egmont,” Ballet Music from 
“ Prometheus,” Symphony No. 8 in F, 
Crosse Fugue for String Orchestra, Con- 
certo No. 4 for Pianoforte and Orchestra 
in G major, and Overture “ Leonore ” 
No, 3. 

00.09 
Broadcasting from Cork isan 

The southern portion of the Irish Free 
State has been badly neglected so far as 
broadcasting is concerned. Last autumn, 
when I travelled Dii train. A the 
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counties of Wexford, Waterford, Cork, 
and Kerry, receiving aerials were spaced 
at distances of about fifty miles, and 
there was no risk of interference by local 
oscillation ! l -> 
In a few days time, probably, 
the Cork station will broadcast its 
opening programme. At first it will act 
principally as a relay station for the 
Dublin programmes, but a studio is being 
erected at Sundays Well, and no doubt 


© Cork will be showing a spirit of inde- 


pendence before many months are past. 
Much will depend upon the qualifica- 
tions shown by local talent. 


oooc 


Music from Romsey Abbey. 


The first Romsey Abbey Musical Fes- 
tival is being held in the Abbey at the 
end of the month. A part of the fes- 
tival, in which the Wessex String Quartet 
is to participate, wil] be broadcast from 
Bournemouth on March 30th. The Abbey 
dates back to the year 907. 


0000 


“Four Hundred Years Hence.’’ 


What will the world think of 
twentieth-century music? This is the 
keynote of a broadcast entitled ‘‘ Four 
Hundred Years Hence,” to be given 
from Daventry to-morrow (Thursday). A 
professor of ancient music will lecture to 


‘his students on ‘‘ The Songs and Dances 


of Civilised Savages, 1850-1950,” a sub- 
ject which should prove very diverting. 
Bes the So eee 0000 
A Spanish Octopus, 
Do many people realise that the ‘‘ Union 


Radio” Company in Spain is now one of 


the most powerful organisations of its 
kind in Europe? During the past few 
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BROADCASTING THE GRAND NATIONAL. A diagram showing the arrange- 
ment of microphones at Aintree on Friday next, March 25th, when the B.B.C. will - 
attempt their most ambitious * running commentary.” The race will be described 


by the well-known sportsman, Mr. Meyrick Good. 
relate his experiences. 


months, when most broadcasting concerns 
have found enough to occupy themselves 


. in „endeavouring to comply with the 


Geneva scheme without quarrelling with 
their neighbours, ‘‘ Union Radio” has 
been calmly ignoring the rest of Europe 
and concentrating its energies on the 
gradual absorption of all stations within 
reach of its tentacles. The latest addi- 


STRAIGHT FROM THE HORSE'S MOUTH. 


The B.B.C. have still two days in which to revise the Aintree arrangements to conform 


with our artist’s idea of a real ‘“' running commentary” l 


he winning jockey will probably 


tions to the group are the stations at San 
Sebastian and Salamanca, their call-signs 
being EAJ8 and EAJ22 respectively. 

Before sighing for fresh worlds to con- ` 
quer, ‘“ Union Radio ° would be well ad- 
vised to set its house in order by making 
an attempt to fall in with the Geneva 
scheme. Happily, there are indications 
that something of the sort is at last being 
attempted. 
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With a Crystal Set in Russia. | 

Given a crystal set, it appears that you. 
have only to live in Russia to pick up 
nearly everything that’s worth hearing, 
according to a letter I have received from 
a correspondent at Orel, some two hun- 
dred miles south of Moscow. With his 
humble crystal set he hears Moscow, 
Komintern (12kW), and Moscow, Popoff 
(6kW), Leningrad (10kW), and Kharkov 
(4kW). É 

“ Besides these Russian stations,’ he 
writes, ‘ I often hear many foreign sta- 
tions, chiefly German, on the lower wave-. 
lengths. Four days ago I heard Radio- 
Wien very well until 2 a.m.; only occa- 
sionally was there any fading. Recently 
I heard Ké6nigswusterhausen at good 
strength (R4) until 1.30 a.m. 

t My aerial is L-shaped, and its length 
is 30 metres. The middle height is 15-17 
metres, and the earth is composed of af 
iron rod 3 metres long, buried in the 
ground near my window.” 

oo0oo0oo0 
High Power in Moscow. 

Test transmissions are now being con 
ducted from the new Moscow station. 
“Great Komintern,” on a wavelength of 
1,250 metres with a power between 15 and 
20 kilowatts. _.# 
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E SILENT PERIOD. 

—The question of closing down our stations occasionally 
mef periods to allow of distant reception is closely related 
erious problem with which British listeners will be faced 
re long. _ I rather think that many overlook the real im- 
mce of wireless progress. The man who is content to 
nm to his local station might easily be accommodated by a 
ver connected through telephone, such as an existing 
ratus permitting a subscriber to choose his London theatre 
amme as he pleases. Wireless is the conqueror of dis- 
> the link that connects countries leagues apart. If a 
try is to feed its music, its drama, its speech forcibly into 
ars of its listeners. surely the international aspect of this 
erful science is entirely lost? 


ew 


es any intelligent individual really think that the enormous 
t behind some foreign transmissions is merely to provide 
al reception for one particular eountry? No, sir. Not 
sit 4 question of propaganda, but of teaching and learn- 
When the foreigner is not teaching he closes down and 
~and learns by the simple method of comparison. 
we long we are threatened with high-powered stations, 
nei eam age “ wipe out ° possibilities, to provide 
‘set owners with alternative programmes. Very nice too! 
Mat good to the trade of England is a man who might 
ee r rà l 
y Support the gramophone industry and yet reclines 
m Mms wearing a pair of cheap foreign phones 
Aed to a cheap ‘“‘catswhisker arrangement”? If the 
£ 1s to encourage only the “ penny farthing” listener, 
y Where shall we stand ten years hence? 
ey the unfortunate listener with a shallow pocket is not 
» Meated in having but one programme and roughly sixty 
_Pieasure for about twopence per week. Every form of 
“~A $8 increased by the participator’s pocket—why not 
“Ss; I do think that the valve user should be com- 
~ tor his greater outlay and costs of upkeep with greater 
tao r 
aed Tam using a very efficient four-valve neutrodyne 
sich sn n some sth i stations have been received, ten 
» Sutter from interference when 2LO is working. An 
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and ve t-power station would, if working on the broad- 
nil > Probably rob me of a further ten stations, and so 
<5, receiver would be nothing more or less than a very 
ma act Musical box” of British talent. However patri- 
i ana be, is there not something very refreshing in 
Me tite Parison? I myself appreciate the local pro- 
Seb after an hour’s opera from Barcelona or 


— the average British station transmits incessantly 
Se ee p-m. or midnight, at least an eight-hour 
evening © the week, excepting for a short period on Sun- 
type of uring that time it endeavours to cater for 
aderers ”” alg estene™ and it should try to encourage the 
z Ne logical solution, instead of rushing into the heavy 
ansmissj 1gü-Power stations, is to split up the total periods 
8 fo ARE. not into fragments of food, but into substantial 
Period to class of listener, and to close down stations for 
Satisfy allow of foreign reception. This would seem- 
ler, p’, 9t Only the man whose outlook on broadcasting 

Jud + also. the local programme critic who has only to 
case T Sha his “on and off ” switch. 
Me oid be attacked vigorously by those crystal 
„ “ould say listeners—I am going to take cover 
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E. The Editor does not hold himself responsible for the opinions of his correspondents. 
orrespondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 
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under a fact too often forgotten by the simple set owner. If 
it were not for the enormous trade in the more expensive wire- 
less components, the “ baby of wireless reception ’’ would cost 
to buy what it used to, a matter of pouñds—not a few shillings. 
Croydon. F. CADDICK. 
March 10th, 1927. 


——— — 


Sir,—Referring to your Editorial in the issue for March 9th, 
in which you suggest British stations should close down for a 
period once a week to enable users of valve sets to “ reach out,” 
I venture to say the number of listeners using crystal sets is 
still in the majority, and that there is actually a silent period 
now from about 6 to 8 o’clock on Sunday evenings, which I 
consider to be sufficient. 

As to the swamping-out effect from a near-by station, I have 
experienced almost as much trouble during the silent period on 
Sundays, when DX enthusiasts are using the carrier-wave method 
of tuning in a distant station. 

Again, with the coming of the light evenings it will not 
be worth searching before about 10 o’clock, when enthusiasts 
could afford to wait an hour until the station closes down for 
the night. F. NICHOLS. 

London, S.W.6. 

March llth, 1927. 


Sir,—I have read with interest your Editorial entitled ‘‘ The 
Silent Period,” and as I know you are always anxious to hear 
‘“ the other fellow’s’’ viewpoint, I should like to put before 
you my own opinion on this question, which I have discussed 
with many listeners, and concerning which I have usually found 
them in complete agreement. 

Wireless reception in my own circle is being looked upon 
more and more as a means of obtaining entertainment rather than 
as a scientific hobby. The reception of programmes from dis- 
tant stations can rarely be looked upon as a method of entertain- 
ment, excepting from the point of view of the peculiar interest 
attached to receiving, without apparent connection, music which 
may be transmitted from a distance of possibly 1,000 miles or 
so. Reception from the home stations other than the local 
station and Daventry is usually only of particular interest, if 
there is some item in the programme of one of these stations 
which one particularly desires to hear. This might well come 
under the heading of entertainment, although it is usually sub- 
ject to considerable interference. : 

It would be more than a curious coincidence if the silent 
period suggested happened to coincide with the time of the 
item which one desired to hear from a distant station. It 
may therefore be taken that the silent period is only in use 
and interest to the experimenter who desires to carry out long 
range tests, or to the new-comer to radio to whom there is still 
a fascination in hearing imperfect and interrupted reception. from 
a considerable distance, = 

With regard to the former, an experimenter who is seriously 


interested in long range reception and carrying out any really 


valuable research work in connection with this should be quite 
capable of constructing and using a selective receiver. In 
connection with the latter class I am seriously led to believe, 
after discussion with considerable numbers of listeners, that 
they are very mush íin the minority 
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In my case there is only one. thing to be said in favour 
of your suggestion, and that. is, that’ if the period were 
confined to half an hour a week, and the suggestion did not 
apply to the Daventry station, the ordinary listener would 
be called upon to make little sacrifice in order to give pleasure 
to the minority. There is, however, one very important point 
connected with the suggestion which may have escaped your 
notice.. l believe it is the endeavour of all progressive 
manufacturers to make their receivers so simple that the re- 
ception of broadcasts can be obtained by the mere movement 
of a single switch. Such forward statements of the B.B.C. 
as we have seen published appear to be working in this 
direction, and it seems to me that it would be a great pity 
if the position in regard to this were complicated by the 
necessity of manufacturers turning their attention to multi- 
station long-distance receivers. In the early days of radio 
this craze for long-distance reception was so marked that the 
type of receiver offered to the public had to be capable of 
such reception in order to find a market. The added com- 
plications to the receiver so frightened many would-be listeners, 
whose desire was to be entertained by radio, that they ‘‘ held 
off’ installing a receiver, considering it to be too complicated 
an apparatus for them to handle. Recently we have seen 
a distinct tendency for the public to lose interest in this 
long-distance reception, and to demand simple receivers for 
entertainment purposes, and the manufacturers appear to be 
more and more devoting their energies in this direction. 

It is my opinion that any encouragement for a diversion 
of interests, such as would be given by the silent period, would 
be far from beneficial to the industry and to the listening 
public, for, after all, these long-distance receivers, with their 
added complications, do raise the price of apparatus, and it is 
not difficult to produce figures which tend to show that the 
listener might be called upon to pay from £5 to £10 extra 
for the sake of hearing imperfect reception from a distant 
station half an hour or soa week. COLIN H. GARDNER. 

Stourbridge, l 

March 10th, 1927. 


Sir, —The arguments put forward in the Editorial in the 
issue dated March 9th, in favour of a silent period for B.B.C. 


stations are incontrovertible, but there is a point against the * 


proposal which, I fear, is of overwhelming importance, and 
is tþe one consideration which makes me hesitate to give 
your proposal my wholehearted support. I refer to the re- 
radiating receivers which make reception of Continental stations 
at times when the B.B.C. stations are closed down merely an 
exasperation, . 

There appears to be no means either of persuading or com- 
pelling a certain type of listener from ‘ searching ’’ with his 
set in violent oscillation, trying to tune in each carrier wave 
in turn by “‘ running down the howl” and then, for a minute 
or two only, oscillating steadily on the ‘‘ silent point ’’ before 
resuming searching operations. Of course, the receiving set is 
often quite as much to blame as the operator, because so 
many are incapable of making a distant transmission audible 
at all by any other means, but that 1s beside the point. 

Speaking from a certain amount of experience, I can add 
that this oscillation trouble does not appear to be confined 
to the big cities. Even in the smaller country towns and 
villages, wherever a few aerials are gathered together within 


a radius of a mile or so, there are the oscillators in the midst 


of them. 

Perhaps in the course of time this curse of wireless recep- 
tion may die out, but there are no signs of that happy day 
arriving in the near future. Rather the reverse, unfortunately. 

London, S.W.5, J. H. S. FILDES. 

March 12th, 1927. 
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Sir,—The suggestion that B.B.C. stations should close down 
for silent periods is an excellent one—in theory. ; 

Practically, the position would approximate to that which 
obtained when the B.B.C. used to transmit experimental pro- 
grammes from each station in turn at a late hour of the night. 


As a rule, all that could be heard was the “cat-calls”’ of the 


“ably worse? 


-“ Writtle ”’ 


elementary matters has caused me some amusement. 


MARCH 23rd, 1927. l 


local *‘ experimenters,” whose zeal was only equalled by thei: 


disregard of the oscillation clause in their reception licence 
conditions. In all probability, the position to-day would be 
much worse if the B.B.C. conceded the-silent period. 
Listeners—and experimenters too—have the remedy in theii 
own hands if-they wish to listen to foreign broadcasts, and 
they should have no difficulty in doing so unless they are 
so near to a transmitting station that none but the mosi 
selective sets will cut it out. Any pfoperly constructed three 
or four-valve set capable of receiving foreign programmes shoulc 
easily cut outy the local station within, say, 20,000 to 30,00C 
cycles, and the pest who desires to tune in America on half = 
valve and no aerial should not be pandered to. 
Dundee. | A. G. N. 
March 9th, 1927. 


Sir,—Although a valve set user myself, I see no point what: 
ever in the suggested silent period referred to in the March 9th 
issue of your paper. , 

First, people with really powerful. sets are already able ta 
get all the foreign stations they may require, and the question, 
therefore, seems to be one for persons using up to, say, three 
valves. What is the position regarding the latter? They 
set up a considerable amount of squealing and oscillating on 
Sunday between B.B.C. afternoon and evening programmes, 
making it far from a pleasant job to endeavour to tune in 
other transmissions. Is it not reasonable to suppose that during 
a silent period on a week-night matters would be very consider- 


Why should London’s tremendous population be without a 
programme, even for part of an evening, ‘for the satisfaction 
of a very small proportion of its listeners? 

In any case, the question is surely one only for winter even- 
ings, as it would be of no use during the summer, when the 
evenings remain light until after ten o’clock. 2s. ak 

I feel confident that the silent-period advocates will not 
be successful—in London, at any rate—although a low-brow 
friend tells me he might be inclined to weaken in their favour 
if such a silent period took: place during the time scheduled 
for such items in the programmes as chamber music, ete; ! 

London, E.8, ` ROBERT CAMPLING. 

March 12th, 1927. 
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B.B.C. TRANSMISSION OF PIANOFORTE MUSIC. 


Sir,—The suggestion of one of your correspondents that Mr. 
E. C. Richardson should remember his grid bias and other 
He evi- 
dently does not know Mr. Richardson. | 

Surely many people must remember one day last December 
when Sir H. Walford Davies changed his piano in the course 
of a Jecture—one piano was good, the other perfectly awful. 

I have no doubt but that the B.B.C. are doing their best, 
although I sometimes wonder if their apparatus is up to that 
used by some other countries. Those of us who remember 
look upon their chief engineer as an old friend, 
but I do think there are some good outside men whose advice 
would be extremely useful to the B.B.C. 

As an example, I wonder whether any of your readers heard 
some time ago an amateur retransmitting America excellently 
shortly after the B.B.C. had not been very successful, and 
actually demonstrating that what the B.B.C. called interference 
was instrumental. 

There is just a little too great a tendency for the B.B.C. to 
put every fault down to the receiving end: just a little too 
much of the attitude :— | 

‘“ We are by God appointed, ‘ 
And damned be all who do resist or touch the Lord's 
anointed.” : 

A demonstration of what can be done is being given by the 
B.B.C. at the Ideal Home Exhibition. I hear one loud-speaker 
is very good, but I understand it is one costing, with contained 
amplifier, about £40; and Olympia.is about two miles fron ` 
2L0! . ALFRED W. SIKES. 

Langley, Bucks. 

March lith, 1927. 
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Being -one who Bo suffers from the poor transmission 
and having a little knowledge of radio engineering 
> experience of broadcasting in this country and on 
ent, Saey I suggest an explanation of the reason for 


Se 
Poe weil “designed and operated receiving set and ə 
ie | loud-speaker the owner suffers for the perfection of 
atus. It shows up’the defects of the transmission ; 
ea if he substituted a good horn loud-speaker, the quality 
le ‘eception would be lowered, but the defects in the trans- 
r on would be masked. 
> B.B.C. microphones, amplifiers, etc., are of first-class 
li Y, designe d and made by firms who understand their 
Ez It is in the operation of this apparatus and in the 
mgement of the performers in the studios that the trouble 
~ In the control room the least inattention on the part of 
engineer ”’ is likely to result in bad transmission. Further, 
engineer ” wears headphones, and thus he has no means 
ifying his control of musical items. 
ansmission from the German broadcasting stations is 
abiy of better quality than that from the British stations, 
cause their apparatus is better, but solely on account of 
er e incated and more painstaking personnel. 
is lways possible to tell when a control engineer is 
ed at 2L0 by the change in the quality of the trans- 
n. E xcept when one man is on duty the control at 2LỌ 
obably worse than at any of the other stations. My 
leads me to suppose that women in charge of the 
ol 7 par: atus would prove far more satisfactory than the 
7 g men, at present engaged in this work. 
e for the reception of broadcasting five sets; one of 
=and by no means the best—is a replica of the set made 
B.B.C. for exhibition at the Science Museum. 
S. MEREDITH. 


a music—and_ wireless—lover I strongly protest 
eedagestion contained in Mr. Ballard’s letter in the 
of The Wireless World that transmissions 
m to be imperfect should be tolerated when the “ imper- 
is are not apparent to the average music-loving public.” 
s z one thing more than another which is necessary 
welfare of both music and wireless it is that 
rener - public should be stimulated to demand of the 
sages also of the wireless industry that the received 
ions of musie should be faithful copies of the original 
xrmances. I imagine that the B.B.C. will not thank Mr. 
a or ae ticular form of defence which he has chosen. 
- gl to see the question of the quality of piano- 
ions from Daventry raised by Mr. Richardson, 
I have been seeking in my own set a -cause 
nor ion which he and your other correspondents 
i experience may be summed up as follows : Most 
} transmissions are defective; most ‘‘outside’’ trans- 
ie are: more or less satisfactory. The defective studio 
missions seem to come from small studios or occur when 
uy Eppears to be too near the microphone. For example, 


y Walford Davies has been consistently bad. (Is Sir 
ry os of somè trouble of the kind? He often shows 
; to how his illustrations are being received.) 
or necific instance of satisfactory and defective trans- 
s within half an hour of each other I would mention 
jian noforte solo in the recital of Gershwin’s music given one 
st week and the “‘ stop-gap’’ piano item which imme- 
ollowed the recital, 
: z r of the nature and quantity of the evidence which is 
ting in your columns on this subject I hope that the 
C. may be moved to take effective action in the matter, 
in my opinion, the “frank avowal’’ for which Mr. 
ison asked would be only an act of bare justice to those 
and amateur experimenters who are being misled as to 
jE oe mance of their receiving sets, not to mention the 
ng public, whose musical taste is in Soh a of oa 
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eptic of the pianoforte illustrations to the talks by 
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Sir, —I have been following with interest the correspondence 
on the subject of piano transmissions, and I cannot help think- 
ing that the B.B.C. engineers will ‘be very grateful to your 
two correspondents, Messrs. Harold C. Huxter and Robert N. 
Ballard, whose letters are published in the March 9th issue of 
The Wireless World, for the “fairy godmother ” attitude which 
they adopt. 

Surely the policy of the B.B.C. has always been to welcome 
any constructive criticism, and, from my own experience, and 
that of several of my friends, who have sets quite capable 
of giving really good results, I certainly think there is bad 
distortion at times in the transmissions of pianoforte music, 
and I have noticed that it usually occurs on the London trans 
mission during the time when Daventry is giving the Shipping 
Forecast. I would venture to give a concrete instance, viz., 
Thursday night, March 3rd, when Miss Cecil Dixon played 
after the news in the interval between the two halves of the 
National Concert. No fewer than three of my friends noted 
this case, and remarked about it. 

As regards my equipment, I use a Standard-Western Electric 
“Kone” loud-speaker, working from a crystal detector and a 
properly designed power amplifier, which gives excellent re- 
sults. 

In all fairness I must say that I find the transmissions from 
London usually very fine, and with the above equipment a real 
musical treat, but those interval transmissions of piano music 
are often very rough and distorted—a small fault, no doubt, 
but one which could, I imagine, be fairly easily rectified. 

London, N.19. J. E. UNDERHAY. 

March 9th, 1927. 


Sir,—With reference to correspondence on pianoforte music, I 
am inclined to think that Mr. Pilpel has put his finger on the 
weak spot and that one particular studio, or perhaps the piano 
or microphone there, is at fault. To say there is not and can be 
nothing wrong is misleading both to the B.B.C. and listeners. 

In Glasgow our experience of piano music from London is, 
of course, S.B., and there might be distortion in the land 
lines, but the difference between piano tone from the local 
studio and from London on the same evening and often within 
a few minutes’ interval is extraordinary, proving it is not 
always the set’s fault. Nearly all Sir Henry Walford Davies’ 
delightful lectures this winter have been spoiled by rattling and 
broken notes, and I noted on one occasion that on going over 
immediately after to the Chenil Galleries the piano there came 
over perfectly. 

Crystal and valve both showed the same defect. On one occa 
sion I changed over to London direct and heard the same poor 
quality, and on picking up a_German station heard piano music 
as clear as one could wish. One can often only place the blame 
by a process of elimination, and in this case I do not think it 
can possibly be the sets which cause the distortion of which 
there have been complaints. W. SMITH. 

Glasgow. 

March 9th, 1927. 


WIRELESS AT THE IDEAL HOME EXHIBITION. 


Sir, —I wonder if any one of your readers who has visited 
the Ideal Home Exhibition has had the same experience 
as myself. Strolling down between the various “shows,” I espied 
a stall exhibiting an unusual form of loud-speaker, and heard, at 
the same time, a remarkable series of runs and trills on a piano- 
forte, the very low and very high notes coming out beautt- 
ull 


y. 

Hastening to the spot to ascertain the make and type of this 
loud-speaker and wondering whether I had enough money to 
buy one, I enquired which of the several on view was working, 
and found that the music emanated from a piano stall backing 
on to the loud-speaker exhibits. 

The subsequent explanation of how the A et system operated 
and how resonance was avoided in the diaphragm left me cold, 
and I walked away with another of life’s nathan ointments. 

London, S.E.4. HA & IXTE 


! >= Marċh 10th, 1927. 
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“ The Wireless World”. Information Department Conducts a Free Service of Replies ‘to Readers’ Queries. 


n Questions should be- concisely worded and 


Resistance or Choke Coupling. 


I have two of the new high-impedance 


valves which are said to be suitable 
for resistance or 
coupled low-frequency circuits, and I 
am wondering which is the best form 
of coupling to use. The valves have 

an amplification factor of about 55. 
R. N. D. 
The valves to which you refer when 
used as a detector or in a low-frequency 
amplifier must have connected to them 


choke-condenser . 


a circuit of high resistance or high im- . 


pedance at speech, frequencies. 


vantages, as the effective resistance of 
the circuit connected to the anode of the 
valve can be made to remain fairly 
uniform over the whole range of speech 
frequencies At low frequencies stray 
capacities are negligible, while for the 
higher audio frequencies the effect of 


stray capacities becomes of importance. 
For this reason it is advisable not to use 


too high a value of anode resistance. A 
good value is 0.5 to 1 megohm. 

Choke coupling,’ besides being more 
expensive, is usually not productive of 
such good quality, as the impedance of 
the circuit connected to the valve, which 
includes the anode choke and the asso- 
ciated stray capacities, varies with fre- 
quencies rather more than the simple 
resistance mentioned above. Even so, 


with choke coupling it is possible to. 


obtain higher amplification, so that, pro- 
vided well-made chokes of ample induc- 
tance and.low self-capacity are used, it 
would seem that on the whole choke 
coupling is to be preferred, but for sim- 
plicity and low first cost the resistance 
condenser method is undoubtedly superior, 
in spite of the-fact that the amplification 
hy comparison is .a little less. 


aie C000: 


Anode Bend Rectification. 


I notice. that anode bend rectification is 
‘often recommended instead of “the 
better-known - grid circuit method. 
' What are the reasons for the failing 
popularity of. the latter system? 

A ` enaa a G. N. J. 

An essential. of grid circuit rectification 
is grid current. A gtid* condenser and 
leak are used,. and the-rormal potential 

of the grid of the rectifier is set at a 

value at which grid current. flows. 

potential of the grid, and therefore the 
normal working point’ on the valve’s 
characteristic. can be varied by adjust- 
ment of the ohmic resistance of the grid 


s a 


leak and by the voltage with respect to. 


For this 
reason resistance coupling has many ad: . 


The © 


~ 


headed. “ 


stamped addressed envelope for postal reply. 


the negative side of the filament to which. 
the return end of the grid leak is con- 


nected.. Now, the incoming modulated ` 


high-frequency currents are applied- to 


the rectifying valve through. the grid con- . 


denser, with the result that the low- 


frequency voltage developed across the © 


grid and filament terminals of the valve 


depends to some extent on the value of * 
this condenser, the resistance of the grid - 
- leak, and the grid filament resistance of — 
the valve. Hence frequency distortion is - 


produced, its seriousness depending on | 
the relative value of these three things. 
A further effect. of this type of rectifier . 


is to load the circuit to which it is con: _ 


nected. When a tuned circuit is used. 
the effect of connecting the rectifier is to 
reduce the voltage across the tuning con- 
denser, since the circuit has to supply a 
certain amount of power to the rectifier. 
Naturally, this also affects the selectivity 
of the tuned circuit, because the apparent 
resistance of the circuit is increased by 
the load of the rectifier. So far as the 


anode circuit is concerned, a by-pass con- _ 


denser has to be used in the majority of 


instances, which has the effect of reduc- ~ - 


ing the strength of the upper frequencies. 


An anode bend rectifier, when adjusted, . 


as it normally is, so that grid current 
does not flow, has only a very slight load- 
ing effect. The voltage applied to the 
avid. of the rectifier is therefore practi- 


cally the same as the voltage across the 


tuning condenser when the rectifier is not 
connected. Similarly, the selectivity of. 
the tuned circuit is hardly affected by 


the rectifier. As regards the output low- | 
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‘in the two instances. T 
- will deal with strong signals without dis- 


‘more power. 


Information Department.” Each separate question must be accompanied, by a 


frequency voltage, "now that valves ol 
really high` voltage factor are available 
the actual low-frequency voltage -passed 


- to the L.F. stage can be made. practical 


the same for the anode rectifier as for 
the grid circuit rectifier for equal -quality 
The anode rectifie 


tortion, but if the valve is of a type 
having a very high anode resistance and 
a shunting condenser is’ used the high 
tones will suffer relative to the low ones. 
a) oo o.t E 


-a 


"> Toming Condensers. ~ 


1 am about to make up an “ Everyman's 


Four” - receiver, but. I- thought. of 
using tuning condensers of the straight 
line frequency instead. of square law 
type, as 1 am told that tuning is east! 
with straight line frequency type on- 
densers. If tuning really 18 east, 
why were condenscrs of the straight 
`- line frequency type not ineluded 1 
~ the original receiver? ee Pa 
Properly. made tuning condensers of a 


type which give straight line frequency 


tuning; providing as they do an equ 

separation between stations working’ on 3 
frequency basis, are’ very. useful, but if 
one examines ‘a table. showing the -wave 
lengths and the’-power of the various 
broadcasting stations it will be found that 


the tendency is for the stations working 


on the upper-half of the broadcast band 
to be of much higher power than those 


‘working on the lower half of the band. 


For instance, the relay stations have low 


wavelengths. The result is that in prac 


tice the user finds that he- does not.re 
ceive so many stations cver the lower 
half of the tuning range of his circu! 
as he does.over. the upper half, simply 
on account of the latter stations havi 
JOS The result is that the advan- 
tages of straight line frequency toning 
are mainly theoretical, because the use 


-can afford to crowd the few stations Te- 
ceived onthe lower wavelengths a litte 
‘closer together on the condenser dia. 


while he would like to be able to spa" 
the stations working on the longer Wa", 
lengths a little farther round the ne 
For these reasons many users. prefer the 
square law condenser to the straight line 
frequency type, and for this reason 7 
former condensers were recommended t0 
the “ Everyman’s Four’? receiver. 


‘one having condensers of the straight ie 


frequency type of the correct capac: 
may, of course, use’ them in this recer 
Tt would hardly be worth while ie n. 
ing them in favour of square /a¥ 
densers. 
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- RECEIVER EFFICIENCY. 


A \ HE question of the amplification, in propor- 
tion to the number of valves employed, 
in Eich can be obtained from a receiver, is 
a always a debatable point, because, even sup- 
Fare that all the 
Ay a. . technical data regard- 
Be 5 ‘ing the set is avail- 
le from which the amplification 
1 be calculated, the influence of 
Ten nt aerials cannot be accu- 
allowed for. It is very 
to make any assumption 
y many stations can be 
cted at Joud- speaker strength 
Say, a detector and one L. F. 
iver without knowing the 
“ality where the set is to be used, 
“etal and ‘earth available, and 
aS tent to which the user is 
| > make use of reaction or 
acr: ifice quality. - Our own view 
he wisest course is ‘to adopt 
c0 ns servative estimate. In de- 
ibing, Wireless World receivers 
it pol icy is always to assume 
lov ~ conditions somewhat 
se average when we state 
e reader may expect to ob- 
a + frequently happens that 
P k ay that ten stations can be 
ticular the e loud-speaker with a 
Ne vie, Set, We receive letters from readers who express 
Abe, that we are too conservative in our estimate 
© they have, Perhaps, got thirty stations on the 
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ent formate, we frequently see exaggerated state- 


ri of. “the” reception possibilities of a receiver, 
È use ttle good can result from misleading the pro- 
tofa receiver in this way, and, incidentally, 
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it does much harm to wireless generally. Is it not better 
that the builder or purchaser of a receiver should find 
that it exceeds rather than falls far short of its estimated 
performance? No doubt the time will come when it will 
be the accepted policy to guarantee the performance of 
receivers within definite limits, but at the moment this is 
scarcely possible on account of the 


a Ap Ap ti i tn i i . = 
many variable factors which have 


to be taken into account, largely 
FATT owing to the absence of standard- 
isation of valves and other com- 
ponents. 
372 0000 
a B.B.C. POLICY. 
380 N a letter published under 
381 ‘‘ Correspondence °? in this 
issue the Chief Engineer of the 
585 B.B.C, replies to our editorial note 
.. 386 which appeared in the issue of 
PART March 2nd. We are taken to task 
388 for having suggested that the 
crystal user in the vicinity of one 
393 of the new stations will be at a dis- 
advantage. It is interesting to 
395 have the assurance of Captain 
Eckersley that the new B.B.C. 
plan is ‘‘ quite definitely to place 
400 the new high-powered transmitters 
402 well away from the large centres 


of population.’’ But still we feel 
very sorry for those listeners whose 
misfortune it will be to have a high- 
powered station in their neighbourhood. 

We are also told that there is no justification for our 
feeling of anxiety as to the possibility of international 
strife over the question of station power. We are assured 
that the International Committee of Broadcasters is fully 
alive to the situation. We sincerely hope that the Com- 
mittee has the position well in hand, for only chaos can 
result ae once that authority is disregarded, 
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- Coil-driven Diaphragm 
LOUD-SPEAKER DESIGN. 


oe Governing the Design of the Diaphragm and the NEUE, Coil Windings. 


By N. W. McLACHLAN, D.Sc., M.L.E.E. F.Inst.P. 


HE pièce de részs’ance in a coil-driven diaphragm 
loud- -speaker appears to be the diaphragm.. It seems 
almost impossible to avoid a certain amount of 


acoustic coloration (probably unde- 
tectable by many persons, but present 
nevertheless), due to diaphragm re- 
sonances. The material of the dia- 
phragm has a profound effect, an.1 
some materials are much better, 
or worse, than others. The best 
diaphragm which I have 
seemed to be one of the doped 
cloth variety, about gin. in diameter. 
Owing to its rather large mass the 
efficiency was impaired appreciably, 
and the difference in quality between 
it and a paper diaphragm was 


hardly worth the loss in efficiency. Pleated diaphragms 
have not been tried, owing to the effect due to proximity 
With a cone the convex side bears away 
from the magnet and allows a fairly clear path for the 
sound to be radiated, whereas the pot magnet would cast 
a definite shadow and might interfere with the action of 


of the magnet. 


a quasi-Alat diaphragm. Nevertheless, 
it would be interesting for readers to 
experiment for themselves. Tose 
who are conversant with this type of 
diaphragm will know that it is rather 
prone to a pronounced and unpleasant 
resonance. In any case, it is advis 
able to keep the diaphragm and the 
coil as light as the exigencies of the 
situation will allow. 
Theoretical Considerations. 

Before giving details of the instru 

ment, it will be advisable to indicate 


several points of theoretical import- 


ance. The theory, as given broadly 
in ‘‘ Loud Speakers,” ? is based on a 
flat, perfectly rigid disc, in a wall of 
infinite extent. This, of course, does 
not always hold in practice, because 
there are only a few people like 
Mr. Denman who run to spare 
doors, ete.!? However, at fre- 
quencies above 100 cycles, by using 
a baffle 4ft. square, the wall condi- 


!“ Loud Speakers,” by N. W. 
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tried 


quite different. 


Le tecsseccsceves Homer steerer ccvesaccens saveceseesessrveseesesssesseessrseseees ” 
. . 
. . 


This article is the outcome of repeated : 
: requests from numerous correspondents i 
: for further particulars of the loud- : 
: speaker demonstrated to the Radio 
Society of Great Britain in January, 
1926, and described in Experimental 
Wireless for March, 1926., 

The first part deals with the design 
of the moving coil and its associated 
circuits, and will be followed in a later 
issue by details of the construction 
of the magnet system and the cone 
diaphragm. 
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Coil-driven loud—speaker baffle, 


showing cone diaphragm 


tion is fairly well satisfied, although the distribution of 
sound from the convex and concave sides of the disc is 
The concave side gives a more pronounced 


focussing of the high frequencies, due, 
in part, to interference, as described 
in a recent article,* and to the- fact 
that the waves cannot spread until 
they reach:the mouth of the cone. 
Thus the cone acts as a short horn at 
high frequencies, and the solid angle 
into which the apex of the diaphragm 
discharges is not that of a hemisphere 
but that of the cone, which is consider- 
ably less. Thus the higher frequen- 
cies are augmented, compared with 
those at the convex side, where the 
solid angle is greater than that of a 


hemisphere, Pits the solid angle in the vicinity of the cone 
However, despite the disparity of conditions 
between flat discs and cones, the design of the moving coil 
can be arrived at quite comfortably on the disc theory. 
The acoustic pressure on the diaphragm is so small, 
compared with the force to overcome the inertia of coil‘and- 


diaphragm, that it can usually 
be neglected. At low  fre- 
quencies, where there is no focus- 
sing and the whole hemisphere of 
fluid (air in our case) is set into 
vibration, there is a definite ‘in- 
crease in the mass of the disc, 
which we can regard as an acces- 
‘sion to inertia by virtue of the mass 
of air moved. This is not negli- 
gible unless the coil and diaphragm\ 
are unusually heavy. Thus, due to 
the inertia component, the mass of 
the moving parts varies with the 
frequency. Some data, calculated 
_ from the theory of the instrument, 
bearing on this subject, are given 
in Table 1. It will be seen that 
the inertia component is by no 
means negligible, being 35 per 
cent. of .the mass of the dise up 
to and somewhat beyond the 
middle of the pianoforte. Now 
the air pressure at a point on the 
axis of the disc, distant, say, 8 
diametérs (about 5ft.), is #m- 


versely proportional to the mass 
The Wireless World, March 23rd, 
1927. Pets 


ragm 1 provided the current in the coil is con- 
Tf th atter condition held good for the ro cm. 
ne pres: kewli j increase above middle C, and at 
ycles would be 35 per cent. greater than at 256 
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> E £ 2 Dia.), at VARIOUS FREQUENCIES. 


Mass of esln to Total 


Inertia. Mass. 

Mı Grams. (Grams.) 
3.5 13.5 
3.5 13.5 
3.5 13.5 
3.5 13.5 
2.6 12.6 
1,2 11.2 
N ati ble to.0 
egligi ), 
eligi 10.0 
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o the ı “next point, namely, the value of 
nt ir ing coil at various frequencies. Now 

two types es of f coil construction : (a) without trans- 
A pe case the coil resistance is what is com- 
s high 1”? ; (b) with transformer, in which 
stance is “low.” Leaving alone a discus-- 
> employed for the moment, suppose. 
stance coil. Then it can be shown that 
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-Equivalent E of moving coil. R, „=acoustic radiation resistance ; 
capacity; p=A.C. resistance of valve; R,=cøoil resistance ; L,=coil 
DÄ and c are equivalent to the series arrangement Rm Cn. 
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ın motion. Fig. 1 (b) can be further 
simplified when single frequencies are 
being considered, as shown in Fig. 1 (c). 
Here we have p the internal A.C. valve 
resistance, in series with L,, the static 
A.C. inductance, and R,, the static 
A.C. resistance of the coil (coil at rest), 
a condenser Cm, equivalent to the motion 
of the coil in the magnetic field, whence 
a back E.M.F. is. induced, and lastly 
Rm, a resistance equivalent to the energy 
radiated as sound and also existing in 
virtue of the back E.M.F. due to motion. 
The values of Cm and Rm depend upon 
the mass of moving parts, strength of 
magnetic field, turns on coil, frequency, and size 
of diaphragm. They both vary. with the fre- 
quency. The calculation of Cm is quite simple, 
but Rm is more complex. Since R» is never more than 
about 2 per cent. of the total resistance in circuit, it will 


© 
© 
WATTS) 


COIL DRIVEN 
DISC 20CMDIA 


MILLI 


D (ep) 
(œ) ©) 


N 
© 


MIDDLE C 
ON PIANO 


ACOUSTIC RADIATION RESISTANCE IN OHMS 


Rm= 


“ 


64 128 256 512 1024 2048 4096 
FREQUENCY IN CYCLES PER SECOND 


WwW 
O 
O 
Z 
<q 
As 
<q 
uJ 
o 
Zz 
< 
at 
O 
> 
O 
Q 
œ 
uJ 
a 
Q 
W 
ļ- 
= 
Q 
< 
(aa 
oc 
Lu 
z 
Oo 
a 


Fig. 4.—Curve (1): Acoustic radiation resistance. Curve (2): 
Power radiated as sound. If the current were constant at all 
- frequencies the power radiated would follow a curve of the 
same shape as (1), since Power=R, I° and I’ is constant. 
not be treated in detail. Cm, the motional capacity in 


mx 10% 
microfarads, 1S approximately given by To where 
m=M+M, +mass of coil, and C=rdnH where zdn= 
total length of wire in coil ‘and H = strength of magnetic 
field in lines per square centimetre. For example, suppose * 
we take the following data, based on an actual design : 
d=5 cm. dia., m=1,000 turns, H=10,000 lines eper 


square centimetre, mass of coil 5 grams. Taking m= 


M-+M,=13.5 grams, from Table I, and adding the mass 
» Ob coil, we get the total mass m= 18. 5 grams. C=zx5 x 


1,000 x 10,000 = 57 X TOS jel Hus',C27= 7.5 x407* and the 
mxtol 18.5 x 10? | 
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Coil-driven Diaphragm Loud-speaker Design.—- 

farad. At 50 cycles the impedance of this condenser is 
about 4,300 ohins. Neglecting the inductive reactance, 
which is quite small, at 50 cycles, and assuming the coi! 
and valve to have a total A.C. resistance of 2,500 ohms, 
we have two components at go°, as shown in Fig. 2. The 
impedance Z of the circuit is now 5,000 ohms, which is 
greater than the ohmic resistance by 2,500 ohms. This is 
due to the motional capacity arising from the back E.M. F. 
induced in the coil, due to its motion in the magnetic field 
At electromechanical resonance, which occurs © when 
w LC = 1, where L, is the A.C. inductance of the*coil. 
the impedance is 2,500 ohms, this being resistive. In tlic 
present case, taking L, as 0.15 henry, we find that’ reson- 
ance occurs when f ==500 cycles. ` The`current at this fre 
quency has its maximum value (apart from a slight effec! 
due to radiation resistance variation, which can be nee 
lected), but the current curve is very flat. At 4,000 cycles 


TABLE II.—Current IN Movine Corn at Various FREQUENCIES. 


R.M.S. Current 


f Cycles. Z Ohms. per 100 V. 
Milliamps. 
50 5,000 20 
- 450 2,900 40) 
4,000 4,500 ys 22 


the capacity reactance can be neglected, but the inductivo 
reactance is now 3,800 ohms. The impedance of the 
circuit is found as before (see Fig. 3), by combining the 
resistive and reactive components, which are at righi 
angles. The value of Z is now 4,500 or about 500 
ohms less than it is at 50 cycles. Taking the A.C. voltagc 
V on the anode of the valve as 100, the currents at the 
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Fig. 5.—Axial air pressure at a distance of 10 metres from disc. 

The pressure at a point the radius vector of which makes an 

angle 0 with the axis is given by the ordinate of this curve 

multiplied by a factor depending onf and 0. The curve fails: 

away on the left due to added air inertia and motional 
á capacity and on the right due to inductive reactance. 


three frequencies under consideration are given in Table I1, 
; 100 
the current at any frequency being, of course, 7 ' To 
find the current at, say, V = 30 volts, it is merely necessary 
to multiply the figures in the third column by 0.3. Novy 
the air pressure depends upon the value of the current. 
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Thus there is a 50 per cent. reduction at each end of the 
scale, due to the motional and inductive reactance of the 
coil. If, however, we made the valve resistance 4,000 
ohms, the reduction in current would be only 20 per cent., 
which is of much less account acoustically. 


Fig. 6.—Interference effects at high frequencies reduce ‘the 
air pressure at points PP;QQ;, as compared with points along 
the axis. | 


In calculating the current in the moving coil at: high 
frequencies we have assumed the A.C. resistance and 
inductance of the coil to be constant. This does not hold 
In practice, because the resistance increases whilst the in- 
ductance decreases, due to the increased eddy current effect 
in the pole faces of the magnet. The values will doubtless 
depend upon the current in the moving coil. Some data 
taken by a bridge method, using a small current (telephonic 
measurements) are given in Table II. This applies to a 
50-turn coil about jin. long and 2in. in diameter.! The 
direct current resistance was 8.7 ohms.~ It will be seen 
that the variation in resistance and inductance are by no 
means negligible. It must be bofne in mind that these 
data were taken with much smaller currents than ‘those 
used in practice. -> 


TABLE IIIl.—SnowixGc VARIATION IN INDUCTANCE AND EFFECTIVE 
RESISTANCE OF A MOVING COIL SITUATED IN MAGNET POT (UNLESS 
OTHERWISE STATED) WITH MAGNETIC FIELD FULL ON, ] 
A.C. Added Inductance 
A G. Inductance| Resistance Out of 
}. Resistance (Micro- Due to Pot Remarks. 
(Ohms). henries). A.C. (Micro- rp ¥ 
henries).’ 
1,000 10.5 625 1.8 315 Li and R, decrease 
2,000 11.5 550 2.8 -- with magnetic field 
3,000 12.2 170) 3.5 — off at 1,000 cycles by 
4,000 13.0 130 1.3 — 50 uH and 0.3 ohm 


respectively, With 
field on Lẹ varies 
with position of col, 
Rə almost constant. 


Focussing Effects at High Frequencies. 
Our next consideration is that of the acoustic perform- 
ance of the diaphragm, including that of the air pressure 
E 10 


be 


Ar 
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Diaphragm Loud-speaker Design.— 

e into which the diaphragm discharges. In a 
ficle the focussing effect at high frequencies was 
I, and it was shown that owing to interference the 
wer radiated decreased after a certain frequency was 
ached. Boer S32 Fig. 4 is shown the acoustic radiation resist- 
Slotted against frequency for the 1,000-turn coil 
a ro cm. disc; also the power radiated at various fre- 
enc: cios, this being Ral, where I is the R.M.S. current 
> coil. It is clear that the power falls off at both 
J; is of the acoustic register, but particularly at the upper 
: ~ This 3 is due to the focussing effect arising from inter- 

ren It is important to observe, however, that although 
he p ower tadiated decreases owing to the absence of radia- 

ain. ape regions making a large angle with the axis 
| pate energy on the axis of the diaphragm, several 
s distant, is unaffected. In other words, the 
pissin y does not interfere with the axial air pressure 
Sa ance (say 8 diameters) from the diaphragm. 


w Pee entation of Air Pressure. 


ad 


ise s ee in Fig. 5, which shows the axial pressure 
a The pressure some distance from 


9 


_ 


where 


R. 
aae 2d 
y of air =1. gx I0~ gm. per C.C., @= 
isc, /=axial acceleration of disc due to coil, 
Bor point from disc. Thus the pressure is 
opor peat to the acceleration of the disc and 
rope ortional to the distance. At a fixed point, 
the pressure depends upon the acceleration of 
T 1e ar depends upon the current in the coi! 
oe f the moving parts, including the inertia 
v frequencies. If both current and mass 
co stat th axial pressure would also be constant. 
creased mas ss and decreased current at low frequen- 
d reduced current at high frequencies, are respon- 
shape of the curve of Fig. 5. 
poe y assumed that the sound wave progresses 
of energy. In air, as in other media, there 
issior n loss resulting in attenuation of the air 
za istance. This, of course, has been left 
‘because it is not serious in the vicinity of 
Furthermore, it is clear that there must 
“of th he sound from walls, etc., so that the 
sively to a perfectly damped enclosure or 
igati ion ofog in the epen air free from ex- 
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sing and Radiation Resistance. 


so Hyaintion resistance begins to fall away. 
it s at about 500 cycles per second. 
press it points away from the axis will not 
nsidere T now, ;, but it may be stated that the pressure 
n by the sar e formula as before, multiplied by a 
depending ips [A the angular distance from the 
eq “For our to cm. radius 


r press pote is zero when 8 = 30° (see Fig. 6). 
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nity at. which focussing begins is sensibly 


nterest Observe that’ at a frequency of 4,000 | 
ny ORI circuit of a valve, whether a D.C. blocking condenser is 


than 30° the “pressure has- a -series used or not. 


of zero values, but between these zeros its magnitude 
never exceeds about 13 percent. of that on the axis. ‘From 
the axis to @=30° the pressure gradually decreases. 
Thus for all practical purposes we can say that at some 
distance from the diaphragm the sound at 4,000 cycles 
is confined to a beam haying a total angle of 60°. As 
the frequency rises the beam becomes narrower, and at 
10,000 cycles it is only 11.5°—a veritable rival to the 
narrow beams of transoceanic. short-wave wireless. 

It should be observed that there is a falling away 
of power and pressure in the lower or bass register, but 
it is far less marked than with the average horn type 
instrument. In any case, unless an adequately large 
baffle is used it is not worth worrying about frequencies 
as low as 32 cycles. ‘The size of the diaphragm is an 
important factor in various ways, and there is an opti- 
mum size. The conditions, however, are so complex that 
it is difficult to define concisely what is meant by 
‘ optimum.” As judged by ear, energy output depends 
upon the band of frequencies embraced. For example, 
a flat diaphragm, t2in. diameter, would radiate much 
more energy over a range of 50 to 4,000 cycles than a dia- 
phragm 4in. diameter driven with our present coil. But 
the latter diaphragm would probably appear to be Jouder 
(excluding resonances), because it emits more energy at 
frequencies where the ear is most sensitive. For the 
present, therefore, we will say that ‘‘ optimum °’ implies 
the maximum output on a piano, an organ, or an orchestra, 
the scale being well balanced, and the reproduction, 
although loud, not causing irritation. 
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High- versus Low-resistance Coils. 


We now arrive at an important and polemical issue,_ 


namely, whether we should use a high-resistance coil or 
a low-resistance coil with a transformer. There are two 
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Fig. 7.—Diagrams showing risk of short circuit when using 
mains to energise field pegan and also for H.T. to power 
ve. 


salient aspects of the subject : (1) commercial, (2) scienti- 
fic. With a high-resistance coil of reasonable radial 
thickness, so that the air gap in the magnet is not exces- 
sive, the size of wire will not usually exceed No. 46 
S.W.G. enamelled. Wire of larger diameter means re- 
duced output owing to the smaller number of turns on 
the coil. ‘The readers of this journal are doubtless well 
acquainted with the performance of fine wire in the anode 


The usual result in the long run is a break- 
4 down: 
aah he aai of Joud-speakers have highest 
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Against this, however, we must record the fact- l 
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more readily repaired than the moving 


Moil-driven Diaphragm Loud-speaker Design.— 
windings of fine wire. 
inductance of the loud-speaker, there is less liability to 
breakdown due to voltage. kicks on switching off than in 
the case of a transformer. -Unless the coil is skilfully 
wound and properly varnished it may be mechanically 
weak. When an electromagnet is employed it is usual 
to energise it from the mains. In. general, 


Looking at Fig. 7 we see that if the magnetising 
‘earthed ’’ to the 


mains. 
winding and the moving coil become 
the H.T. mains will be short- 
circuited. This difficulty can be sur- 
mounted in several ways which will be 
given later. So much for the commer- 
cial aspect of high-resistance coils. 
With a transformer the wire used for 
the coil is larger and can be silk covered. 
This is a much easier winding proposi- 
tion, which lends itself to greater 
mechanical rigidity and possibly to a 
coil of smaller mass. The transformer 
primary is subject to the anode current 
(D.C. or A.C., or both, according to 
connections) of the power valve, but the 
wire can be made of heavier gauge than 
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Owing, however, to the smaller . 


the: Di: 
feed to the power valves will also be obtained from the 


the high-resistance moving coil, since L 
mass and space are of less account. 


If the transformer breaks down, it is valve. p= 


ance oO 


coil. To repair the latter usually means 
making a new diaphragm also. With 
a transformer the insulation between the anode circuit and 
the coil can be made quite safe, so that there is no fear 
of short-circuiting the H.T. mains when the electro- 
magnet and the receiver are energised therefrom. The 
transformer enables long leads to be used, if necessary, 
between the speaker and the primary, so that the H.T. is 
not wandering all over the place. (Of course, this should 
not be done unless it is imperative.) Also the capacity 
of the leads has little effect owing to the low voltage of 
the coil circuit. Unless the leads are inductive there is 
little attenuation of the higher frequencies. 


Scientific Aspects of Coil Resistance. 


So far it is quite clear that the transformer wins com- 
mercially. Now we come to the scientific side to examine 
the relative acoustic reproducing merits of the two con- 
testants. The boot will tend to be on the other leg. 
Consider the circuit of Fig. 1(c). If p + R, is constant 
and relatively high, then the reactance of the ngptional 
condenser Cy, at Jow frequencies and that of the induct- 
ance at high frequencies will not increase the impedance 
of the whole circuit to any extent from, say, 50 cycles to 
7,000 cycles. To arrive at this condition it is necessary 
to sacrifice output, and in general it is usual to com- 
promise. But in many cases the top or the bottom end 
of the register, or both, receive seme boost from dia- 
phragm resonance. Moreover, the problem resolves itself 
into one of balancing the coil and the diaphragm to get 
a fairly uniform response throughout the register There 
is one point which ought to be mentioned. We often hear 
of matching a loud-speaker to a valve. So long as the 


including coil; 
ance ; C, =equivalent motional capacity. 


' combination of the primary inductance 
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impedance of the apparatus does not vary with the fre-. 
quency, this can be done, -but such a condition does not 
hold for the coil-driven loud-speaker. Thus, the term 
matching as applied to the speaker is a misnomer, unless. 
it is applied to a certain band of frequencies w here- the- 
coil impedance is substantially constant. 


When the valve resistance is reduced the intensity 


increases, due to the greater current, but with a really. 
low resistance there is a rounding off at both ends of the 
acoustic register which is quite noticeable if the coil has 
too many turns. l 
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Fig. 8.—Equivalent circuit of moving coil with transformer coupling to the power 
—A.C. resistance of valve; 


primary ; 
Lo=equivalent coil inductance; R 


R,=A.C 
L=equivalent leakage; 


. resistance of primary; L;=—induct= 
Ry=equivalent secondary resistance 
,=equivalent radiation resist- 
The self—capacity of the windings is 
neglected. 


The scientific side of the transformer is more difficult. 
If the transformer were perfect, and had neither leak- 
age, capacity, nor resistance, the issue would be identical 
with that,of the high-resistance coil. This ideal we know 
cannot be enjoyed. The simplest way to deal with the 
transformer is to substitute the equivalent circuit shown 
in Fig. 8 (b), which is on the lines indicated by Fig. 1 (c). 
Again, the radiation resistance is placed in series with 
the condenser Cm. We have here two component parts 
to consider: (1) the internal A.C. valve resistance in 
series with the effective primary resistance, (2) a parallel 
in one limb, and 
the equivalent leakage, equivalent coil inductance, resist- 
ance, and niotional capacity constituting the other limb. 
Compared with Fig. 1 (c), this is a complex circuit and 
cne which requires careful analysis. At low frequencies, 
unless the primary inductance L, is large, the major 
part of the current will flow through L,, since the im- 
pedance of Cm is high. In other words, a low primary 
inductance means a large magnetising current to get the 
necessary secondary voltage. Thus the low-frequency 
coil current is reduced. At high frequencies the react- 
ance of L, is large, and the current flows chiefly through 
the coil circuit. Now, in a transformer there is always 
a certain. amount of leakage, say 1 per cent. If, there- 
fore, the primary inductance is 15 henries, the leakage 
‘inductance will be o.15 henry, or about equal to the 
equivalent inductance of the average coil. In- other 
words, the leakage doubles the coil induc tance, and there- 
fore reduces the high-frequency current. Here we lave 
two mutually opposed features to consider: (1) high pri- 
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a eee for low frequency, (2) low 
æ is essential for high frequency. 
we must compromise and strike a mean, for we 
both high and low frequencies in full force. 
ae ppens that diaphragm resonances in the upper 
Be nit a larger primary inductance to be used. 
oe variable ratio is useful, because a lower ratio 
= the equivalent values of. the’ coil constants. 
Rie intensities the value of L, increases owing to 
eas sec 1 permeability of the iron due to 
er current in the primary. 

e are two resonant circuits in Fig. 
G) t the circuit comprising valve 
ance „ primary resistance, leakage, 
inductance, and motional capacity. 
oe ace usually occurs in the 
register, but is inevitable and 
po rtant. aa AS -The parallel circuit 
| e primar mary and the leakage motional 
acity, etc. This gives a low-fre- 
esona ance, an and will help the 
3 aa snitude and flatness are 
at, in in g eneral, it is not serious. 
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S ‘the internal A.C, valve 
s concerned, it can be shown 
inting -effect of L, at low 
is greater the higher the 
ance. Sagi Coe “the — coil 
cla bly reduced unless the 
such that large currents 
throug à the circuit (large 
. volts). So far as 
con se ned, the reactance 
that ‘tHe current is 
fe circuit. - Low valve 
srefore, help the bass, 
be “coil | and leakage in- 
l the up per register may be 
due to reduced current. In 
poveren u there is no lack of high tones, pi they 
lways o F the “orthodox variety. A compromise 

3 ed | Ay reducing the transformer ratio. 

IW X âlve resistance is beneficial, so far as 
‘is involved, there is also the 
E the còil, Which reduces the low- 
der this condition: “Thus we have 
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sist tance valve ; (2) motional and inductive 


"he self-capacities of the 


arison with 1 other features. They make — 
s at higher frequencies. There 
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Loud-speake: Design. — coil. Finally, there is the distortion arising from ' 


hysteresis in the iron core plates of the trans- 
former. Whether the transformer is operated in 
the anode circuit of the valve or with, a blocking 
condenser, as shown in Fig. g (c), there will be 
hysteresis effects. 
ciable, since we are now dealing with a power transformer, 
and alien tones of triple, quintuple, etc., frequency will 
be created. ‘These tones will appear to give the repro- 
duction a good upper register. With large amplitudes 
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Fig. 9.—Equivalent circuits of. choke-condenser feed (a) and (b) for high-resist- 
ance coil, and (c) and (d) for low-resistance coil with transformer. 


and a blocking condenser the iron is being worked right 
down to the bottom bend, and there is certainly going to 
be alien tones, which may be accentuated if the upper 
knee of the curve is reached. With moderate amplitudes 
a compromise could be effected by setting the iron on the 
middle of its B.-H. curve with the anode polarising 
current. But is it worth while? 

The equivalent circuits in Figs. 1 and 8 are based on 


-the assumption that the anode feed passes through the 


moving coil or through the transformer primary. It is, 
however, usual to employ a choke condenser feed, as 
shown in Fig. 9. Unless the values are carefully chosen, 
resonances will occur in the audible frequency register 
due to the inductance, the by-pass condenser, and the 
motional capacity of the moving coil. For example, in 
Pigs 9 (b) let u=15 ‘henries) C=gpF, Cy=0:7 mfd: 
Then, since C and Cnm are in series, their sum is 0.6 mfd., 


and the resonant frequency is just over 50 cycles, but may 


not be serious. ‘The same argument applies to transformer 


coupling where es cHOny condenser feed i is used (see Fig. 9 sii 
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AUSTRALIAN BEAM SERVICES. 


Description of the GameBy and Skegness Stations. 


T is officially announced that the short-wave beam 
if stations which the Marconi Company have built for 
the General Post Office at Grimsby and Skegness for 
communication with Australia have successfully passed 
their seven days’ test, having more than fulfilled the 
conditions required during that period. These stations 
will therefore be taken over’from the Marconi Company 
by the Post Office in the near future, and will be used for 
direct comniunication between England and Australia 

‘via Empiradio.’’ The beam system has thus proved 
itself over the longest distance that any telegraph service 
can be called upon to cover: | 


Duplex Working at 300 Words a Minute. 


The power used is only 20 kW. as compared with 
something like 1,000 kW. that would be required if the 
long-wave systern were used to cover the same distance. 
Owing to the short wavelength employed, the speeds ob- 
tained by the beam system are also in excess of those pos- 
sible by.means of long waves. .The guarantee called for 
by the Post Office provided for a speed of 100 five-letter 
words per minute in each direction (exclusive of any 
repetitions nécessary to secure accuracy), for an average 
of seven hours per day during the period of the test. 
While, apparently, no attempt was made to push the’ 
speed as high as that attained during © 
the preliminary tests, when over 300 
words a minute were transmitted, it 1s 
learned that during the tests traffic was 
occasionally dealt with at speeds of 225 
words per minute, and high-speed 
simultaneous two-way communication 
was carried out during the seven days 
for an average period ‘of over 13 hours 
per day. 

The actual speed of working for the 
hours during which communication was 
effected is estimated to have been 148 
five-letter words per minute, and the 
total amount of traffic handled worked 
out to an average of well over 100 words 
a minute throughout the 24 hours. 

' The stations are similar to those at 
Bodmin and Bridgwater, which are 
used for communication with Canada, 
and which were described in The Wire- 
less World of November 3rd last, shortly 
after the Canadian Service was opened. 
The difference is one of detail only. 
For instance, the masts for the Austra- 
lian Service are. 260ft. in height, as 
compared with 287ft. for the Canadian 
Service. Three masts only are em- 
ployed for the Australian ‘stations, be- 
cause only one wavelength—approxi- » 
mately 26 metres—is used. The 
Australian service, however, is con- 


ducted round the world in two ways, eastward and west- ` 
ward. ‘There is, therefore, an aerial system on either. 
side of a central reflector, instead of a single aerial and 
reflector as in the Canadian stations. Either of these 


aerials can be energised according to the direction in 


‘ 


` experience 


which transmission is required, and the single reflector 


between them: is. effective in. both cases. 


The Path of the Beam. 


as a result of: the 
gained by Senatore Marconi when carrying 
out his preliminary beam tests with Australia at the 
beginning of 1924. It was then found that the position 
and altitude of the sun had an effect upon the transmis- 
sion of signals, and that during the morning period- the 
waves travel from England to Australia in a westerly 
direction, across the Atlantic and: Pacific Oceans, follow- 
ing the great circle along the longest route, approximately 
12,000 nautical miles. During the evening period they 
fravel in an easterly direction, over Europe and Asia, 
following the great circle along the shortest route, which 
is about 9,000 nautical miles. 
According to the requirements of the service, one or 
other of the aerials is energised by the transmitter, and the 
reflector concentrates the energy in either an easterly or 


This arrangement has been made 
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BEAM AERIAL AT GRiIMSBY.—The unusual mast system is employed to Support 
both the aerials and reflectors, the wavelength used being about 26 metres. . 
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Australian Beam Services.— 


upon which aerial system iS 


aerial 
‘tion of the- aerial, 


operation takes place in the 
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westerly direction, depending 


being used. Each active aerial 
consists of 32 vertical wires 
in all, and the reflector of 64 
Wires. Each aerial system 
T has its own distinct feeder 
system, which runs in front 
of the aerial and then 
branches out and splits up 
into smaller branches with a 
Separate branch for each 
wire. The construc- 
reflector, 
and feeder system is exactly 
the same at the receiving 
Station at Skegness, the only 
difference being that the 


Opposite direction, received 
Signals being intercepted by 
the aerials and passed 
through the feeder systém to 
the receiving apparatus. 

As already stated, a power 
of 20 kW. is employed, 
which is the same as is em- 
ployed at the Bodmin station 
for the Canadian service. 
Only three valve panels are 


THE GRIMSBY 


‘fitted to the transmitter on 


» the Australian service, aS compared with four in the case 


Of the other beam transmitters, this being due to the fact 
that only one wave is being used for communication with 
Australia, whereas arrangements have been made in the 
other cases to transmit on two different wavelengths. 


Location of Transmitters and Receivers. 


The actual situation of the transmitting station is in 
the village of Tetney, six miles south-east of Grimsby, 
and the receiving station is at Winthorpe, two miles north 
of Skegness. - 

Land lines connect the transmitting and receiving 
stations to the Central Radio Office at the General Post 
Office in London, from which the transmitter is auto- 
matically operated, the operator in London being in full 
control. In Australia the transmitting station is at 
Ballan, near Ballarat, Victoria, 50 miles north-west of 
Melbourne, and the receiving station at Rockbank, near 
Sydenham, 15 miles from Melbourne. 
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all readers. 
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duplex communication with India. 
duplex working being obtained by directing the beam in opposite directions around the earth, 


articles, will contain an inset sheet giving particulars of all the British valves now on the market. 
special articles will describe the construction of the modern valve, the choice of valves for every purpose in a 
receiver, and the testing of valves and an explanation of the meaning of “ characteristic curves. 
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STATION.—The set on the left is for communication with Australia, and 
that on the right, which is arranged for working on two wavelengths, will shortly be used for 


Only one wavelength is used on the Australian service, 


the Canadian and South African 
services at Bodmin and Bridgwater, the sites at Grimsby 
and Skegness are utilised for the operation of two ser- 
vices, in this case with Australia and India. The Indian 
transmitter at the Grimsby station is arranged for trans- 
mission to India on two wavelengths of approximately 35 
metres and 16 metres, one of these wavelengths being in- 
tended for night-time communication and the other for 
Gaye communication. In the case of the India ser- 
vice, where two wavelengths are employed, there are, of 
course, five masts supporting two separate aerial systems, 
and in this case the height of the masts is 287ft. 

The other details of these stations are similar to. those 
deseribed in connection with the Bodmin and Bridgwater 
stations, and therefore need no further elaboration here 
It is expected that the Indian stations will be completed 
within the next few months. ‘The call letters of the 
Grimsby transmitting station for the Australia service are 
GBH and for the India service GBI. 


ee 


As in the case of 


SPECIAL VALVE ISSUE. 


The issue of THE WIRELESS WORLD for next week, to be dated April 6th, should be of special interest to 
The issue will be devoted specially to the subject of valves, and, in addition to a number of special 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. All photographs published will be paid for. 


Beginners’ Difficulties. 


Another of the series of evenings de- 
voted to beginners” difficulties was held 
recently by the Golders Green and 
Hendon Radio Society, the subject under 
discussion being ‘‘ Circuits.” The open- 
ing speaker was Mr. J. C. Bird, B.Sc., 
who first took his audience back to the 
early days of radio. Brief reviews were 
then given of the “ T.A.T.,” Reinartz, 
superheterodyne, and the modern neutro- 
dyne circuits. An interesting digression 
was made by Mr. Bird in dealing with 
H.F. transformers. He showed the pro- 
gress made from the old plug-in type to 
the Litzen-wound transformer used in 
The Wireless World ‘* Everyman Four.” 
The instructive discussion which followed 
proved the value of an evening of this 
kind. 

A syllabus of activities for the current 
session, together with full particulars of 
the society, can be obtained from the 
Hon. Secretary, Lt.-Col. H. A. Scarlett, 
D.S.O., 557a, Finchley Road, N.W.3. 


o0o0o0°0 


The ‘‘ Despised Amateur.” 


The Radio Experimental Society of 
Manchester recently gave a farewell 
dinner to their late chairman, Mr. E. 


Butterworth, “B.Sc., who is taking up a 
position in Ireland. Responding to the 
toast, Mr. Butterworth assured the 
society of his continued interest in their 
activities and said that he would always 
be pleased to collaborate with the mem- 
bers in their experiments. The treasurer, 
Mr. H. Frearson, on behalf of the so- 
ciety, then presented Mr. Butterworth 
with a clock in token of their esteem. 
Mr. G. Blake, of Messrs. Radions, Ltd., 
in paying a tribute to the work of the 
society, said that the so-called ‘‘ despised 
amateur ’* was not so despised by the 
trade, as it was recognised that the 
amateur was doing great work, 

Hon. Secretary, Mr. J. Levy, 19, Lans- 
downe Road, West Didsbury, Man- 
chester. 5 

oo00 


New Quarters at Hounslow. 


The Hounslow Wireless Society devoted 
an entire evening recently to ‘finding 
its feet ’’ in the new headquarters. 

At the conclusion of a somewhat 
strenuous ' but exceedingly interesting 
evening much useful information had 
been collected. There was a general feel- 
ing of relief when it was ascertained 
that the negative side of the lighting 
mains was earthed, many members hav- 
ing experienced a certain amount of con- 
fusion in the past when ‘carrying out 


experiments with a ‘‘live’’ earth. A 
temporary ‘outside aerial was erected, and 
the new situation was found to be ideal 
for the reception of distant stations, many 
German stations being tuned in on the 
loud-speaker by means of a 0-v-2 resist- 
ance-coupled: receiver. Only one unfor- 
tunate circumstance was found to exist, 
viz., it was impossible to use a micro- 
phone’ successfully owing to enormous 
echo. 

The apparatus used was kindly provided 
by Mr, Osborne. 

Hon. secretary: Mr. W. R. Collis, 7, 
Algar Road, Isleworth. 
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Valve Making in the Club Room. 


“The Trend of Valve Design’? was 
the title of an unusually interesting 
lecture and demonstration given at the 
last meeting of the Muswell Hill and 
District Radio Society by a member, Mr. 
F. E. Henderson, A.M.I.E.E., of the 
General Electric Co., Ltd. One of the 
most interesting demonstrations occurred 
when Mr. Henderson took an unfinished 
valve and, in full view of the audience, 
put it through various processes, pro- 
ducing a modern dull emitter. The pro- 
cess of “‘ gettering’’ was first demon- 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 30th. 

North Middlesex Wireless Club.—At Shaftes- 
bury Hall, Bowes Park, N.11, Lecture: 
' Broadcast Engineering and Break- 
downs,” by Mr. J. H. A. Whitehouse, ,of 
the B.B.C. 

Muswell Hill and District Radio Society.— : 
At 8 p.m. At Tollington School, Tether-  : 
down, N.10. Lecture and Demonstration - 
by Mr. L. Hirschfield, B.Sc.. Also Loud- 
speaker Prize Competition. : 

Edinburgh and District Radio Societu.—At : 
8 p.m. At 117, George Street. Lecture: 
“ High-Frequency Measurements,” by Mr, 
W. Winkler. 

Barnsley and District Wireless Association. 
—At 8 p.m. At 22, Market Street. -Lec- ` 
ture: “ Simple Calculations and Uses of 
Various Measuring Instruments,” by Mr. 
G. W. Wigglesworth. 


FRIDAY, APRIL 1st. 

Radio Erperimental Society of Manchester. 
—Lecture: “ Direction Finding,” by Mr. 
S. Atkingson, B.Sc. 

i- Leeds Radio Society. —At 8 p.m. At Col- 

: linson’s Café, Leeds. Lecture: '* Measur- 
ing Instruments,” by Mr. A. F. Carter, 
A.-MIE.E. 

Sheflicld and District Wireless Society.—At 
the Department of Applied Science, St. 
George's Square. Lecture: “ Repeaters,” 
by Mr. E. W. Cross. 


` MONDAY, APRIL 4th. 
Northampton and District Amateur Radio 
Societu.—At 8 p.m. At Cosmo Café, The 
Drapery. Lecture: ‘* Rectilinear Propaga- 
tion,” by Mr. A. E. Turville. 
Croydon Wireless and Physical Society. —At 
8 p.m. At 128a, George Street. Evening 
of practical work 
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Strated, and it was shown how -the 
magnesium on the plate adhered to the 
glass walls, silvering the glass and’ com- 
bining with the gas molecules to produce 
a high vacuum. The valve was then 
“ flashed,” i.e , run at high L.T. voltage, 
causing the oxide thoria in the filament 
to change to metallic thorium. The fila- 
ment was finally “formed” for 60 
seconds and run at a lower temperature. 
A syllabus and membership form ean 
be obtained by return of post from the 
Hon. Secretary, Mr. Gerald S. Sessions, 
20, Grasmere Road, Muswell Hill. N.10. 


oo0oo0oọ0 
Mains Units v. Batteries. 

“The Design of an A.C. Mains Unit” 
was the title of a lecture given by Mr. . 
L. H. Crowther, A.M.I.E.E., to the 
members of the Sheffield and District 
Wireless Society on the 18th inst.: A 
comparison of cost oyer a period of three 
years between dry batteries, accumu- 
Jators and an H.T. unit was made which 
clearly showed that the use of large-~ 
capacity dry batteries was uneconomical. 

After describing the functions of the 
step-up transformer, rectifier, filter and 
potential divider which comprise the com- 
plete HiT. unit, the lecturer gave details 
for a suitable design which has been in 
use for the last nine months with very 
successful results. 

A demonstration of this particular 
unit was afterwards made by coupling it 
to a three-valve (0-v-2) receiver,’ the 
anode current of which was 20 milliamps. 
Good reception with no trace of hum' was 


found lo be possible even when listening 


with the phones. 
Hon. Secretary, Mr. T. A. W. Blower, 
129, Ringinglow Road, Sheffield. i 
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~The Rice-Kellogg Demonstrated. 


A successful demonstration of the pos- 
sibilities of the Rice-Kellogg loud-speaker 
was given before a gathering of members 
of the Halifax Wireless Club on Wednes- 
day, March 16th. | 

Mr. James R. Clay—one of the founders 
of the club eight years ago—who was the 
lecturer, preceded the demonstration by 
some notes on ‘‘ Amplification,’’ which 
were the result of his individual research 


in this line. Owing to local electrical 
disturbances, the Rice-Kellogg speaker 
was used to reproduce gramophone 


records of the instruments of an orchestra 
played separately, and all present were 
surprised to hear such faithful reproduc- 
tion, which marks a decided step ward 
in loud-speaker amplification. Í 
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as PORTABLE SETS. sensitivity of a detector-L.F. com- 
ee amount of care must bination as shown in Fig. r is sur- 
ted to the design and con- prising, even when operated with a 
fof portable receivers using frame aerial small enough to be 
requency amplification ; ; a cir- accommodated in an attaché case of 
'h will give good results with medium size. The arrangement is a 
en aera will often be unstable modification of the well-known 
pe: peated in conjunction with a ` Hartley ’’ circuit, using a centre- 
Ek is due, in part, to inter- tapped frame. 

ween ‘the frame and the Unless the control of reaction is 
Sformer, which can be pre- really smooth, results will be dis- 
iby more complete screen- appointing from the point of view of 
ban is sually specified. Again, range, and to attain this end every 
compactness is of prime im- effort should be made to operate the 
there is” always a tendency detector valve to the best advantage. 
ETA spacing of components A potentiometer is included in order 
and, rather than risk that grid voltage may be adjusted to 
ble e trouble fron)’ instability, the a value giving a compromise between 
OG jenced amateur may well best detection and smoothest re- 
der the adoption of a circuit © géneration. 


itho aut any form of high-frequency In a set of this kind, where light 
nplification other than that obtain- weight and compactness are impor- 
i tro reaction. tant, the voltage of the H.T. battery 


ng that really critical con- may be low; about 30 volts will be 


of regeneration is possible, the © sufficient. The. circuit may be simpli- 
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A Section Mainly for the New Reader. 


fied still further by choosing valves 
of similar filament characteristics, so 
that they may both be controlled by a 
single rheostat or fixed resistor. 

The range of the receiver is, of 
course, increased enormously by the 
connection of an aerial-earth system, 
as a frame is at best only a poor col- 
lector of energy. In order to pro- 
vide for this addition, aerial and 
earth terminals may be fitted; the 
former will be joined to a point on 
the frame which is found by experi- 
ment to give best results (generally to 
the. second or third turn on the 
‘grid ’’ side of the centre tap), and 
the latter to the negative low-tension 


lead. 
ooo°0o 


BATTERY ELIMINATORS. 

The effectiveness of the rectifying 
and smoothing. devices -incorporated 
in a battery eliminator may be 
checked by connecting a - loud- 
speaker in -series with a _ well-insu- 
lated condenser of up to 0.002 mfd. 
across the negative and positive out- 
put terminals. This should prefer- 
ably be done while the normal cur- 
rent is being supplied to the valves, 
or otherwise results may be mislead- 
ing. 

The effects of experimental altera- 
tions to the capacities of the smooth- 
ing condensers and the addition of 
extra chokes may be noted; the ad- 
justment giving the least amount of 
‘hum’? in the loud-speaker is 
naturally the best. This method is 
particularly likely to be useful when 
alternative voltage outputs- are avail- 
able, as the one responsible for the 
greatest amount of interference may 
be located more easily than by con- 
necting the eliminator direct to the 
set. : 
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DISSECTED DIAGRAMS. 


Practical Points in Design and 
Construction. 


No. 65.—Anode Detector with. Two 
Resistance-coupled L.F. Amplifiers. 
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The present series of diagrams is intended to show progressively, and in an easily 
understandable manner, the various points to which special atlention should be patd 
in the design of typical wireless receivers, and at the same time to assist readers in’ 


mastering the art of reading circuit diagrams. 
capable of giving high quality reproduction at comparatively short ranges. 


The arrangement shown below is 
Elaborations 


of this circuit will. be discussed in next week’s issue. 


> 
> 
L 
O 
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The filaments of three valves connected in parallel across an L.T. 
battery, with separate controlling rheostats. 


Va 


The anode circuit of the detector valve is completed through a 
resistance (with shunting cradenser) and the H.T. battery. L.F. 
voltages across this resistance are applied to the 
The grid is biased negatively 


a condenser. 


“DHE three valves, V,, Va and V,, 

. function respectively as detector 
and first- and second-stage L.F. am- 
pliers. The detector valve may 
have an impedance of 20,000-30,000 
ohms, with the highest possible ampli- 
fication factor. The second valve, 
Va may be of a similar pattern ; 
while V, (the second L.F. amplifier) 
must be a power valve or, better, one 
of the ‘‘ super-power ’’ variety. 

In circuit 2, the tuning condenser 
should have a maximum capacity of 
about 0.0005 mfd. A plug-in coil 
may be used, its size depending both 
on the wavelength to be received and 
the capacity of the aerial. For the 
normal broadcast waveband, Nos. 35, 
40 or 50 will generally be necessary, 


< 


a 
© 


rid of V2 through 
rough its leak. 

and for Daventry a No. 150 or 200. 
The correct value of grid bias will 
depend on the type of valve and 
H.T: voltage applied, etc.; it can 


only be ascertained: by experiment, 


and will vary from r4 to 6 volts, the 
lower voltage being suitable for a 
high-amplification valve. i 
Referring to circuit 3, the external 
anode resistance must be several times 
greater than the internal impedance 
of the valve, and considerable lati- 
tude is permissible. For the type pf 
valve specified ahove, a- value of 
150,000 ohms, with a shunting con- 
denser of 0.0001 or 0.0002 is recom- 
mended. The coupling condenser 
between this resistance and the grid 
of the next valve may be of 0.1 mfd., 


A tuned aerial coil is connected across grid and filament of the 
detector valve, a bias battery being interposed. 


V is coupled to V3 (the output valve) through a similar arrange- 

ment of resistance and condenser. 

valve is completed through the loud-speaker (or a choke—filter 
or transformer) and the high-tension battery. 


The anode circuit of the latter 


with -mica dielectric, with grid leak. 
resistance of o.5 megohm. ‘These are 


` 


safe values, which may be depended 


upon to give as nearly ‘“‘ straight- 


line °’. amplification as is necessary. 
and may be repeated in the succeed- - 
ing stage. } 

A common H.T. voltage may be 
applied; about 120 volts will be 
suitable for the valves likely “to be 
used. 

Instead of connecting the loud- 
speaker directly in series with ‘the 
anode of the output- valve, as shown, 
it may be desirable to interpose a 
choke-condenser arrangement, more 
particularly when a ‘‘ super-power ”’ 
valve is fitted, as the heavy current 
passed may damage the windings. - 
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Cossor 410H and Stentor 4; Lustrolux 525 and 525B; Radion B and 525H. 
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s FURTHER Datch of valves having been received, amperes. When a higher anode voltage was applied the 
\ m we deal this week with those supplied by three — A.C. resistance was reduced, as is usually the case. 

-~ manufacturers. We have two Cossor 4-volt valves, This valve is quiet in operation and may be used as a 
aL istrolux, and two Radion 6-volt valves. detector or high-frequency amplifier. When used for H.F. 
The first of the Cossor valves tested was type 410H amplification with an anode voltage of 120 and a grid bias 
Sed Band). This has a filament rated at 3.8 volts o.t of —1.5 excellent amplification will be obtained when the 
I pere, and has a fairly high voltage factor—hence the H.F. transformer is of the type used in the ‘‘ Everyman 
ype number 410H. In appearance this valve resembles Four”? receiver. This valve can also be used in a low- 
€ Cossor series of 2-volt valves reported in last week’s frequency amplifher with transformer coupling ; the trans- 
le, except that type 410H has a larger bulb. The usual _ former used should be of a type having a primary induct- 


sts Ww sre_applied, the curves of Fig. r being taken at ance of the order of 50 henries. Such a component will 
O, 00, 120, and 140 volts, with the filament set at 3.8 normally have a ratio of between 2.5 and 3.5: 1, resulting 
Ape in an amplification for the stage of 46 to 65 (according to 
the ratio), with good quality. 
Considering that the valve is of the 4-volt type, the A.C. 
resistance is remarkably low for the amplification factor. 


N. 


het Aio - ľhis valve is, of course, not intended for the output stage 

pac EO H of a receiver. 
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Fig. 1.—Cossor, Type 410H. Filament voitage 3.8; filament 
‘current 0.1 ampere; maximum anode voltage 150. The ampli- 
fication factor and anode A.C, resistance were found to be 18.5 
and 17,200 pr iep pi ee braad for an anode voltage of 120 anda 
a f grid bias of negative 1.5 volts, GRID VOLTS 
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Measured round an anode voltage of 120 and a grid bias 


a P - ° .- e ~ 
rT =r, 55 the “amplification factor was found to be y Ae 2.—Cossor, Type 410P (Stentor tour). Filament voltage 
4 nd , 


te hn í 3 filament current 0.1 ampere; maximum anode voltage 150. 
18.5 for an A.C. resistance of 17,200 ohms; the anode ie amphocaim factor and Bnade Aa; Revertanne were found, to 
urrent, at 120 and —tr. : : ae 4 and 4,600 ohms respectively for an anode voltage 

tia at 120 and — 1.5 volts respectively, is 3 milli arid id Gridi Tao Ber nedathte, 7 SNo 
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Valves We Have Tested.— | -5 | 
The second valve tested was the Cossor Stentor'4 (Type 
410P). This is a power valve having an amplification 
factor of 5.4 for an A.C. resistance of 4,600 ohms, 
measured round an anode voltage of 120 and a grid bias 
of —7.5 volts. Curves are given in Fig. 2 for 100, 120, 
and 140 volts. If the higher voltage is used, ‘a grid bias 
of about —12 will be about right when a normal loud- 
speaker is connected to it. This valve is, of course, a 


‘ 
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power valve, and as such is designed for the last stage of 


a receiver. It will deal with signals capable of operating 
u large loud-speaker at' ample volume without distortion, 
provided; of course, that, the input to the valve is suitable 


in amplitude. This valve is a very good one, as it has a 


high amplification factor for its A.C. resistance, and can 
be recommended for the output stage of a receiver where 
strong signals have to be handled. 

a . Lustrolux Valves. 


The first Lustrolux valve tested had a filament rating of 
5 volts 0.25 ampere, and it is supposed to be used with an 
anode voltage not exceeding 120. Its anode is of rather 
peculiar construction, consisting of a piece of metal bent 
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Fig. 3.—Lustrolux, Type 525. Filament voltage 5.5; filament 
current 0.25 ampere ; maximum anode voltage 120. The ampli- 
fication factor and anode A.C. resistance were found to be 6.7 and 
8,300 ohms respectively for an anode voltage of 120 and a grid 
bias of negative 4.5 volts. 
to a narrow U shape. Curves for this valve are given in 
Fig. 3, and were taken at 80, 100, and 120 anode volts. 
For an anode voltage of 120 and a grid bias of —4.5 
the valve had an anode A.C. resistance of 8,300 ohms 
and an amplification factor of 6.7; the anode current for 
these voltages was 7 milliamperes. These figures show 
that the valve is typical of normal valves of this filament 
rating. Itis intended for the last stage in a low-frequency 
amplifier, and, indeed, may be used for working a small 
loud speaker with an anode voltage of 120 and a grid bias 
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of about —6 volts. The appearance of the valve is shown 
in an accompanying illustration. The pins are of the 
split type with the connecting wires soldered to- the 
bottom of the pins. 


The Lustrolux and Radion six-volt valves. 


r ` ) y ~ x 
lype 525B also has a filament rated at 5.5 volts 0.25 


ampere, but this valve may be used with an anode voltage 
up to 150, as it is of the high impedance type. The curves 
of Fig. 4 for various anode voltages will.give an idéa of 
the probable performance of this valve in a cirtujt; 
measured at 120 anode volts, with a grid bias of —1.5, 
the A.C. resistance was found to be 40,000 ohms with an 
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Fig. 4.—Lustrolux, Type 525B. Filament voltage 5.5; filament 
current, 0.25 ampere ; maximum anode voltage 150. The ampli- 
fication factor and anode A.C. resistance were found to be 18 and 
40,000 ohms respectively measured at 120 anode volts and witb 

the grid at negative 1.5 volts. : 
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ation factor oF: 18. The A.C. resistance is rather 
nigh side for a modern valve, in view of the 
$ Apes ament consumption, but nevertheless the valve 
n be used in many circuits ; it can be used in most high 
equency y amplifiers and as a detector. When used in the 
r posi ion in a ‘receiver a resistance or choke coupling 
Y aoe a transformer coupling would not 

y from the point of view of quality, owing 

ybigh anode A.C. resistance. 
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Radion Valves. 

f Radion valves have been tested ; one is a 

8 valve and the other has a moder: ite imped- 
for poe low Se valve, known as 
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s B: Filament voltage 5.5; filament current 
um anode voltage 120. The amplification 
anode A.C, resistance were found to be 7.2 and 8,900 
ively for an anode voltage of 120 and a grid bias of 

ee ™ on peaative 4.5 volts. 


Feat aid Kis fas: arated A.C. resistance of 8,000 ohms 
y ation factor of 7.2. The specimen tested 
ind to-have an A.C. resistance of 8,900 ohms, 
| am plification factor of 7.2 when measured at 120 
-5 volts on the anode and grid respectively. 
valve is a normal type of power valve, suitable for 
w- freq equency transformer-coupled amplifiers, Measured 
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igs “nothing unusual in the construction of this 

e el Jes being mounted in a vertical position ; 
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e is of the box type. Split pins are used with the 

ig wires soldered to the bottom of the pins; a 
unt c eiie material of the base is cut 
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The second Radion valve tested is known as type 525H. 
This valve takes 5.5 volts at 0.25 ampere, and can be 
used with an anode voltage as high as 150 or 160. The 
curves of Fig. 6 are for 100, 120,-140, and 160 anode 
volts. Measured with an anode voltage of 120 and a grid ted 


mun 
IN. MILLIAMPERES 


PLATE CURRENT 


MND feels) |e) Ld 


GRID VOLTS 


Fig. 6.—Radion, Type 525H. Filament voltage 5.5; filament 

current 0.25 ampere ; maximum anode voltage 150. The ampli- 

fication factor and anode A.C, resistance were found to be 23 and 

33,500 ohms respectively for an anode voltage of 120 and a grid 
bias of negative 1.5 volts, 


bias of .— 1.5, the A.C. resistance was found to be 33,500 
ohms for an amplification factor of 23. These figures 
are satisfactory, and the valve is suitable for use in the 
high-frequency and detector positions of a receiver. It 
could also be used in the first stage of a low-frequency 
amplifier with a choke or resistance coupling. ‘The valve 
should not be used in the output stage of a receiver, 
because of its high anode resistance. 


How to build: 


A.C. BATTERY ELIMINATORS. 


H.T. and L.T. from A.C. Mains. July 7th, 
1926. 


An Inexpensive H.T. Battery Eliminator | i 
with Two Voltage Outputs. September : | 
Ist, 1926. 


Heavy Duty H.T. and L.T. Battery Substi- ; 
tute. March 16th, 1927. 
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News of the Week 


WIRELESS SERVICES. 

York claims to be the first city in Eng- 
Jand in which church services by wireless 
are a regular feature. Canon C. C. Bell, 
Precentor of the Minster, has installed a 
four-valve receiving set in the church of 
St. Helens, and it is intended to tune in 
the Sunday night services relayed from 
London and the Thursday afternoon ser- 
vices broadcast from Westminster Abbey. 
Canon Bell, who is also Vicar of St. 
Martin’s, Coney Street, hopes by this 
means to make more use of his second 
church. .. 

0000 


INTERCHANGE OF PROGRAMMES. 

A sub-committee of the Union Inter- 
nationale met recently at Geneva and was 
attended by delegates from several Euro- 
pean countries. One of the chief subjects 
discussed was the actual transfer of -pro- 
grammes between different countries by 
land line and the mutual exchange of 
lectures and talks. It was thought that 
this would inspire listeners. with a desire 
to visit each other’s countries. 

0000° 


RADIO EXHIBITION. 

At a recent’ ballot taken by some 3,000 
wireless traders on the question of the 
most suitable period of the year in which 
to hold a London Wireless Exhibition, 
voting was decidedly in favour of the 
choice of the month of September, which 
won the vote by a majority of 861. 
Strangely enough, the second most popu- 
lar month was May, which had 437 votes. 

ooo 


NEW WIRELESS SERVICE. 


A radio telegrapb service has been 
inaugurated between this country and the 
Cape Verde Islands. The ordinary rate 
is 2s. 3d. per word to St. Vincent, and 
3s. 1d. to St. Thiago. Deferred telegrams 
are at half rate, while specially urgent 
messages can be sent for a trifle above 
the ordinary amount. 

0000 
A SURPRISE FROM AMERICA, 

Those who are engaged on short-wave 
development work are likely to experi- 
ence something of a shock as a result of 
the publication in the United States of a 
patent granted on February 8th of this 
year to R. A. Fessenden. Briefly, the 


patent is ranted to Fessenden for the 


‘ 


use of wavelengths between one and fifty 


metres for directional wireless purposes. 
The claim is based on early work, when 
the applicant is stated to have discovered 
for the first time that directive wireless 
was more satisfactory and less affected 
by the usual causes of variation when 
wavelengths between one and fifty 
metres were employed. It is scarcely to 
be imagined that in this country a patent 
would be granted giving to one inventor 
the control of the use of a complete wave- 
hand for any particular application. 
0000 : 
WIRELESS HORRORS. 

The ingenuity of our transatlantic 
cousins has discovered new and sensa- 
tional directions for the use of wireless. 
It is reported that a building contractor 
in York, Pennsylvania, while listening to 


Rear-Admiral William H. G. Bullard, 
retired from the United States Navy, who 
has been appointed Chairman of the new 


Federal -Radio Commission recently 
created fo investigate the problem of 
“ chaos in the air. 
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in Brief Review. m 


the evening’s` programme heard a voice 
commanding him to -lock his hands toż 
gether and not separate them until he 
received permission from a transmitter 
in Boston’ Despite the efforts of his 
wife and son he was unable to separate 
his hands until the experimenter in Boston 
had given the necessary permission, 

It is to be hoped that demonstrations 
of this nature will not become common. 
The community laugh is bad enough, but 
community hypnotism. is too horrible to 
contemplate. N 


oo0oo0oo0o K 
AIR CADETSHIPS. 


With a view to obtaining the widest 
field of recruitment for permanent com; 
missions in the R.A.F. and to throwing 
the profession open to able boys from the 
public and secondary schools without re- 
spect to means, the Air Council have 
decided to increase the number. of 
prize cadetships offered. for competition 
annually from three to twelve. These 


‘ prize cadetships enable boys to complete 


‘S 


the two years’ course at the R.A.F. 
Cadet College, Cranwell, at a cost of only 
£40 in all to their parents. When fight 
cadets are commissioned at about the age 
of twenty they become independenf€ of 
any assistance from their parents “and 
have before them a permanent and pen- 
sionable career. 

Full particulars can be obtained hia 


the Secretary, Air Ministry, London, 
W.C.2. | 
l 2000 | 
THE “ EVERYMAN FOUR.” |! 
Readers are rerffinded. that if they 


desire to avail themselves of the o por- 


tunity of seeing a specimen of; the 
* Everyman Four” - receiver. built’ up, 
arrangements have been made» for 


_ receivers to be on view between the hours 


of 10 a.m. and 5 p.m. (Saturdays betWeen 


10 a.m. and 12 noon) at No. 24, Tudor 
Street, E.C.4, in London, and at 'Z'he 
Wireless World Birmingham office at the 
Guildhall Buildings, Navigation Street. 
and also at the Manchester offices, ‘199, 
Deansgate. Those who desire to make 

this receiver and who purchase the 1s. 
booklet describing its construction,’ will 
find that an inspection of the set will 


greatly facilitate the work of assembly. 
B24 
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MARCONI PICTURE TRANSMISSION. 
_ ‘Two interesting new photographs trans- 
- mitted by the Marconi Picture Trans- 
“Mission system are reproduced on this 
‘ie. One is a reproduction of part of 
an advertisement page of The Autocur, 
‘and the other a specimen message. 
T these pictures wére transmitted. from the 
Marconi Works to the Marconi College in 
t Jhe msford, a distance of approximately 
se-quarters of a mile, and the time 
ken for each picture was approximately 
F seconds, although it is stated by the 
Ma reonl Company that it is possible to 
rans t at the rate of 0.6 square inch 
r second. 
TAn interesting application of this 
tem, which was touched upon by Seña- 
» Marconi in his recent address at the 
Shareholders’ meeting, is to the trans- 
“mission of written messages or sections 
2 “sheets of newspaper, when it is antici- 
I at ad that it will be possible to transmit 
"this means at a very much higher rate 
d than would be possible by 
ising Morse code with an automatic 


peress AT WESTMINSTER. 
x Ovr PARLIAMENTARY CORRESPONDENT. 


Prosecutions. 

Spey Wolmer informed Mr. Day in the 
a last week that five persons had 
been ted for using wireless appara- 
tus without a licence.. A conviction was 
obtained in each case and the penalties 
imposed ranged from a fine of £4 to a 
aae of £10, in addition to £5 costs. In 
4 _ of the cases apparatus was con- 


~ - 0000 

he “Radio Times,” 

Mr. kaston enquired whether the 
aad contract for the Radio. Times 
‘fixed after competitive tenders had 
received; whether the State print- 
ing rois were invited to tender; if the 
"present contract provided for a- break; 
and id how long it had yet to run. Sir Ww. 
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Reproduction from an advertisement page of ‘“ The Autocar’ 


7 ‘ 


transmitted by the 


improved Marconi Picture Transmission System. 


Mitchell-Thomson, in reply, said that the 
British Broadcasting Corporation took 
over the printing contract made by the 
B.B.C. subject to certain modifications in 
the corporation’s favour. ‘The corpora- 


tion informed him that they did not in- 
vite competitive tenders, but they were 
satisfied that the terms secured were 
satisfactory and the responsibility for 
the contraet rests with them. 
oo0oo0oo0 

Beam Wireless. 

Replying to Lieut.-Commander, Ken- 


worthy, the Postmaster-General made the 
statement that the Beam wireless stations 
erected in this country for the Australian 
service had passed the seven-day test 
required by the contract and were about 
to be taken over by the Post Office. The 
sending station was at Grimsby and the 
receiving station at Skegness. The corre- 
sponding stations in Australia were at 


Ballan and Rockbank, near Melbourne. 
He stated that it was proposed to operate 
a service between London and Melbourne. 
Many detailed arrangements had still to 
be made, and he could not yet state on 
what date the service would be opened to 
the public. 


oo0oo0oo 


President Coolidge’s Speech. 


Asked by Mr. Day how many land lines 
were used, and from what stations in 
Great Britain, for the purpose of broad- 
casting by relay President Coolidge’s 
speech to Congress, Lord Wolmer said 
that the land lines used on the occasion 
in question were one between the receiv 


ing station at Keston and the B.B.C 
headquarters at Savoy “Hill, another 
between Savoy Hill and the London 


transmitting station in Oxford Street, 
and a third between Savoy Hili and the 
Daventry broadcasting station. 
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“ Practical Radio Construction and Re 
pairing,” by James A. Moyer, S.B., A.M., 
and John F. Wostrel. Pp. 319; with 157 
diagrams and illustrations. Published by 


McGraw-Hill Publishing Co., Ltd., Lon- 
don. Price 10s. 

“ Elements of Radio Communication,” 
by Lieut.-Commr. Ellery W. Stone, 


U.S.N.R. 
and diagrams. 
and enlarged. 

and Hall, DSA. 
net, 

‘“Cours Élémentaire de Télégraphie et 
Téléphonie Sans Fil,” by M. Veaux. 
Two Volumes :—No. I, pp. 389, with 324 
illustrations and diagrams. No, II, pp. 
492, with 458 illustrations and diagrams. 
Published by Librairie de l’ Enseignement 
Technique, Pints - 


Pp. 433, with 920 illustrations 
Third edition, revised 
Published by Chapman 
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A TOUR ROUND SAVOY HILL. 


Part VII.—Studio Organisation and Rehearsal of Programmes. | 
By H. LEA CHILMAN. | a 


HE preceding articles have dealt chiefly with the 

technical and other considerations which have 
| governed the building and technical equipment of 
the studios, of the control room, of the arrangements 
made for linking the main and relay station’s trans- 
mitters to London and vice versa; of the studios now in 
course of construction and of the arrangements made for 
dealing, from a lines point of view, with programmes 
‘“ simultaneously broadcast ’’ from any part of the British 
Isles or elsewhere. It is my privilege to relate something 
of how we use the studios and their engineering equip- 
ment. 

Until 1926 we had merely two studios, and these had 
to suffice for all the transmissions, rehearsals and engi- 
neering tests. In cases of emergency, announcements have 
made through ordinary telephone microphones in the con- 
tro] room, or an extra microphone was rigged up in the 
little ‘“ A” amplifier room behind the upper studio. 
When extra “‘ effects °’ were required an additional micro- 
phone was placed in the passage outside the studio, and 
many interesting transmissions, including the first Mili- 
tary Tattoo and ‘‘ The White Chateau,’’ were broadcast 
using two microphones in this fashion. 


Fully Occupied Studios. 


Early in 1926 three more studios became available— 
Nos. 2, 4 and 5—and for a few months it seemed as if 
we should have ample accommodation for rehearsals and 
transmissions, but our constant programme development 
has speedily dispelled such hopes, and although two more 
studios—Nos. 6 and 7— __ 
have now been brought into 
use, we find every studio 
occupied almost continu- 
ously, many rehearsals have 
to take place in the band- 
rooms and waiting rooms, 
and it has even been found 
necessary, on occasions, for 
other rehearsals to take place 
in offices. 

If it were- possible for 
visitors to peep into every 
studio and band-room one 
morning at, say, noon, they 
would make the intercsting 
discovery that the transmis- 
sion was taking place in 
No. 3—that the orchestra 
was busy rehearsing in No. 
i—that a revue was being 
rehearsed in No. 4—while 
the dance band would be 
found trying out new tunes 
in No. 7—that a play was 


ERT. 


The 2LO Wireless Symphony Orchestra under the baton of Mr. Percy Pitt. 


being rehearsed in No. 2, both sections of this studio 
being in use: here there would possibly be an accom pani- 
ment of effects, there might be syrens wailing, a tropical. 
thunderstorm, surf breaking on the beach, the roar ofan- 
express coming out of a tunnel, or perhaps the rattle of 
a machine gun—one never quite knows what is going to 
happen in No. 2 (B). Some difficulty was experienced 
in getting revolver shots ‘‘ over the mic.,’’ and not very 
long ago I met a comparatively new office-boy dashing 
round the corner of one of the passages ; on enquiring as- 
to the reason for his exceptional haste, he explained that 
he had been walking quietly past No. 2 (B) when sud- 
denly the door had partly opened, and a hand appeared 
grasping a huge revolver which had immediately ‘* gone 
off ’’—to the boy’s astonishment. 


A Startling Effect. 


The effects artist had decided on a new experiment, 
and I can assure any readers who may visit Sayoy Hill 
that it will not be-repeated ; a better method was found 
almost immediately—it was advisable ! a 

Dragging themselves away from this fascinating exhibi- 
tion, our visitors would find No. 5 being used: for a 
talkers’ audition, while in No. 6 we might find the larger 
chorus composed of seven sopranos, six contraltos, six 
tenors and seven basses ; the smaller chorus is composed of 
eight singers. In one of the band-rooms they would per- 
haps_find a new “‘ act’? being tried out, and in another 
a play being ‘‘ read over’’ for the first time. 

Studios are ordinarily booked several weeks ahead, hut | 
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A Tour Round Savoy Hill.— | 

urgent calls for ‘‘a studio with microphone in five 
minutes” are becoming increasingly common, and as we 
endeavour to fill every cal! on our accommodation I, for 
one, shall be most thankful when more accommodation is 
available. te . 

Final rehearsals are arranged, whenever possible, in 
_ the studios from which the items are to be broadcast—by 
doing this, those responsible for ‘‘ balance ” are able to 
arrange artists, instruments, effects, etc.,.so that a pro- 
 perly-balanced broadcast may- be ‘‘ put over.” 
“ Balance- is a matter which receives a vast amount of 
consideration and experiment. Every programme is dealt 
with separately. Quite a lot of time may be taken up in 
getting the right balance for such an item as a song at 
the pidno—when the singer plays his or her own accom- 
paniment. A singer is normally placed between the micro- 
phone and the piano; a soprano usually stands about 8 
feet from the microphone, while the piano is 13 feet 
away. Balance experiments are, of course, made on the 
“live” microphone, so that all the conditions approxi- 
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Fig, 31,.—Atrangement of the London Wireless Orchestra showing ‘positions taken‘up by principals 


| Wireless — 
World S 


unnecessary to hold up the transmission—even for a few 
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seconds while the ‘‘ orchestra takes its place ’’—because 
we can have the orchestra in No 1 studio and switch over 
to the solo artists in another studio. Following a repre- 
sentative 2LO programme from 6.30 p.m. we might find 
it housed as follows: 6.30 p.m., 1st General News Bul- 
letin, No. 5; 6.45 p.m., London Radio Dance Band, 
No. 7; 7 p.m.. Talk, No. 5; 7.15, Beethoven Sonatas, 
No. 3; 7.25, Talk, S.B. from Cardiff, with No. 3 in 
reserve (there is always a studio in reserve during a Talk 
or an O.B. before 10.30 p.m.; here an accompanist is 
sitting at a piano ready to improvise in case the Talks 
run short or the line breaks down) ; 7.45, Orchestra] Pro- 
gramme, orchestra-in No. 1, solo artists in No. 4, a short 
play in No. 2; 9 p.m., 2nd General News Bulletin, No. 
5; 9.15, Talk on Music, with piano illustrations, No. 6 — 
(the large talk studio equipped with pianos); 9.30, 
Variety Programme, No. 1 (with stage, spotlights, etc.). ) 


Composite Programmes. 


Some of the big broadcasts, such as the Radio Fantasy, 
need several’ studios simul- 
taneously with an orchestra 
in No. 1, voices in No. 2 
(A), effects in No. 2 (B), the 
dance band in No. 4, the 
special gramophone in No. 
5, anda linking voice .or 
voices in No. 3 keying the 
whole production together. 
‘Echo is applied when re- 
quired, as explained in a 
previous article. Such a pro- 
duction naturally receives 
very careful preparation, and 
the cue sheet is a most in- 
teresting piece of work. It 
is literally followed blindly, 
as those taking part cannot 
see their colleagues in the 
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MICROPHONE 


SILENCE 


other studios. The artists in 

° ° (d 
CABINET the various studios come 
‘“on ’’? when warned to do so 


by the respective announcers 
in charge. of the studios. 
They are in touch with the 
course of the production as 
they wear headphones and 
follow their cue-sheets. In 


-and chorus in operatic and musical comedy items. y 


Mate to those of the subsequent broadcast transmission. 


So many rehearsals would not be necessary if we only — 


bad to deal with 2LO’s programme in the London studios, - 


but they are’ needed when it is realised that it is becom- 
ig quite common for four programmes to:be broadcast 


simultaneously from this building—for ‘instance, there. 


might be a light orchestral programme to 210, a cham- 
ber music hour to 5X Xj a rota play to, say, Belfast, and 
a “touting? variety turn to, ‘possibly; Bournémouth. 
The need for many studios is also made apparent when 


T aa the case of the orchestra, the 
conductor wears headphones and by following a similar 
cue-sheet he biings the orchestra. into the programme 
wherever necessary by raising his baton in silence and 


commencing the playing of the item required exactly at . 


the right moment. Such a production calls for the closest 
co-operation between the: programme and _ control-room 
staff concerned, the sounds picked up by the microphones. 


' in the various studios are blended into a composite whole 


it is explained that in our endeavours to cut out the. ‘‘ few : 


Moments, please,’’ we switch from studio to studio during- 


the run of even a short programme. 


By doing this it is 
B 27. l T 


in the control-room, ‘the general balance between the vari- 
‘. ous components being arranged by the Productions Direc- 
tor, calling for much skilful ‘‘ fading in 


” and ‘‘ fading 

out.”’ _ This composite programme is then broadcast, 

picked up on the check receiver in the control room, 
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amplified and passed back to the headphones worn by 
those concerned in the studios. 

-All the studios, with the exception of No. 5, are 
: equipped with one or more pianos, which are tuned weekly 
—or more often when necessary. No. 3 studio sometimes 
resembles a very fine piano showroom, as eminent pianists 
often send in their special piano, and as this is the only 
studio containing sufficient spare space there may be as 
many as five different makes 
of grand pianos in at once. 

The permanent B.B.C. 
combinations which are 
broadcast are the Wireless 
Orchestra, the Wireless Mili- 
tary Band, the London 
Radio Dance Band, and the 
Daventry Quartet, Fig. 31 
shows the studio lay-out of 
the normal orchestra, which 
is augmented for'special pro- 
grammes. Fig. 32 shows the 
disposition of the players 
when the Military Band is 
broadcasting. 


The Dance Band. 


The London Radio Dance 
Band is composed _ of. ten 
players, many of whom play 
several instruments during 
the course of even a short 
programme. They often 
play the following combina- . 
tion of instruments: piano, 
banjo, trombone, xst and 
2nd trumpets, sousaphone, 
two alto saxophones, tenor 
saxophone, and one. drum 
and effects, aided and 
abetted by the conductor’s 
violin. ` 

At other times the sousaphone operator plays the string 
bass, the banjo is exchanged for a guitar, one of the 
alto saxophonists plays the ’cello, clarinet, or soprano 
saxophone, while the other plays any of the following 
instruments: tenor, soprano, alto and baritone saxo- 
phones, clarinet or oboe. 

The Daventry Quartet consists of piano, 1st and 2nd 
violins and ’cello, augmented each Wednesday morning 
by a viola. 

Now, perhaps you would like to learn something about 
auditions. The postbags delivered at Savoy Hill invari- 
ably contain some applications for auditions, and these 
are dealt with by the sections dealing with concert artists, 
variety artists, and speakers respectively. In the case 
of variety artists an audition is normally arranged 
quickly, such auditions being held frequently. Concert 
artists are asked to fill in a form supplying details of 
their training, past work, etc. Speakers are, of course, 
asked to supply proof of their adequate qualifications to 
speak on the subject they have suggested. In the audition 
waiting rooms there have been instrumentalists of «ll 
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The London Radio Dance Band conducted by Mr. Sidney Firman. Se 


MA RCH roth, 1927. 
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kinds; some have brought modest violin eed others 
several large cases each containing part of a huge xylo- 
phone, or a set of bells ; others a set of native (African) 
drums; some have produced nasty-looking saws from 
brown paper parcels; others have extracted tin whistles - 
or mouth organs from the inner recesses of their clothing ; 
some have asked for a few dozen glasses, a gallon or so 
of water, and a large table, so that- we might. hear the 
- Occa- 


music with which listeners were to be charmed. 


sionally 
produce 


a would-be broadcasting artist has as at us to 
a full orchestra to accompany his ei trial 


a, Various birds, animals, and ins have’ 
come for auditions and have later broadcast from: the 
ie = 

Perhaps the outstanding ‘‘ dumb” broadcaste were 
“Cynthia,” the mosquito—aad in the childr hour 
the guinea-pig which made a few remarks and audibly 
ate part of an apple in September, 1925; ‘‘ Bob,” the 
dog, which broadcast in November of that y j and the 


roller canaries, whose song was heard a year ube 


Audition under Broadcasting <a 


Now that several studios—Nos. í, 2, 6, and i— 
are equipped with silence boxes or the equivalent, the 
would-be broadcasting artists do not see their examiners 
as much as they did previously ; often they do ne t see 
him or her at all. The test is, in most cases, I ade on 
a ‘‘live’’ microphone, and the conditions approximate. 
to those of an actual broadcast, except that- m 
never reach the transmitter. 
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Having been judged suitable after an audition, a singer 


or instrumentalist is often offered an engagement to broad- 
cast in a Daventry morning concert. 


pointment, about 10.30 a.m. and ‘‘runs over” his or 


her items with the staff accompanist on duty, then goes 


to Studio No. 3, where the morning and day-time trans- 


missions usually take place (the reason being that this 


studio is completely isolated from the other studios, which 
resound from 10 a.m. to 6 p.m. with the rehearsals re- 


ferred to earlier in this article). Arriving at the studio 
amed with a plentiful supply of songs, a singer is met: 


by the announcer, with whom. the items to be sung are 
discussed. The announcer needs to know the title of the 


i l 
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. Song, the composer’s name, and the name of, the pub- 
lishers, All this infofmation is required for the official 
_ programme as broadcast,’’ a most important document. 


he artist is ushered into the studio, and after the an- 


_Rouncer has signalled to the control room—by giving 
one buzz—that he is ready, the red lights’ over the 
_ Studio doors glow, he makes an announcement, the 
accompanist strikes. the first few notes, arid another artist 

gis his or her first broadcast. The rest is in the 
Competent hands of the engineers in the control room 
and at the transmitter. | l 


Variety Programmes. 
Special arrangements are made in'the`studio for many 
Programmes, particularly variety and revue. In many 
revues there has been a dancing chorus, which performed 


ts dances-on a stage covered with sail-cloth and lino. 
Scent experiments have shown that the best effect can 


B29 > ge 


be obtained by using the lino.and doing away with the 


When: the date 
arrives the artist comes to the north entrance, by ap- 


. [conpuctor] 


Fig. 32.—Arrangement of instruments in the Wireless Military Band. 


Visitors. 
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stage. In most of the variety programmes we now use a 
stage about fifteen inches high and an illumination sup- 
plied by two amber-coloured spotlights. This is done 
in an endeavour to help variety artists by giving them 
an atmosphere to work in more simiJar to their usual 
working environment, and it is for this reason that we 
often have a small audience in the studios for variety 
and revue transmissions. Here it might be well to state 


that there is a long waiting. list of listeners anxious to 


be members of such audiences. Many weeks must 


elapse before we can- invite fresh applicants to see a’ 


studio transmission. | 

- It is also possible to look over the studios and control 

room in non-broadcasting hours. Parties are taken round 

on most week-days, but here, again, there is a long 
| a waiting list, and the parties 

have already been arranged 


Ventilation. 


or transmission, the studios 
are kept as nearly sound- 
proof as is possible, and 
they are therefore almost 
sealed up, all windows being 
- covered over and doors kept 
shut. 
air is provided by large ven- 
tilating plants in. the base- 
ment, which, when at full 


the studios to fill each one 


. ducts in the ceiling let the 
vitiated: air out. In the 
latest studios two sets of 
fans have been provided, one 
blowing air in, and the other 
extracting it. These venti- 
lating plants are connected 


so that the air may. be heated 
when necessary. 

Incidentally, it may be mentioned here that all parts 
of this building, including the studios, receive the con- 


stant attention of little boys armed with, big sprays which 
diffuse a powerful germicide. hem 
‘at work, as the spraying is, naturally, done when the 
studios are empty. ‘This has been the practice here for. 


some years. 


Also there is, and has been, a buffet maintained 


“throughout ‘the day.and during the evening for the con- 


venience of artists and staff, while a public telephone 
has recently been installed in one of the artists’ waiting 
rooms on the ground floor for the use of artists and 

With seven busy studios and so many sections in the 
programme department, each anxious to improve on any- 
thing it has ever previously attempted, it is necessary to 
give a lot of attention to the allocation of the available 
studios, so that everything being rehearsed may do se 
under those conditions which will make for the best 


t 
v 
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When used for rehearsals. 


The necessary fresh 


speed, blow sufficient air intọ 


seven times per hour, while 


with the main boiler systems: 


~ 


for many weeks still to come. - 


Artists seldom see them - 


— 
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possible transmission later on. It is therefore essential 
for the writer to keep a synoptic view of all studio 
arrangements constantly before him. An altered 
rehearsal, or an extra rehearsal called at the last 
moment often calls for a complete reshuffling of 
studio accommodation. | 
ever break down, somie rehearsal must be moved 
from a studio into a band room, or even be cancelled, 
and there is nearly always somebody asking for a 
room—* anywhere will do as long as there’s a piano 
in it.” The following day’s bookings are worked out 
the previous afternoon. A: list of microphone require- 
ments for all programmes taking place in the Londen 
studio is sent to the control] room so that the senior 


engineer may make the amplifier and charging arrange- 


ments referred to in the article dated March oth. The 


- announcers, accompanists, studio staff, etc., and all those 


connected with the programme from an engineering point 
of view, are supplied with detailed information regarding 
the studios from which, the transmissions will take place, 
while other officials are notified of all rehearsals. The 
commissionaires and studio staff receive a sheet showing 
all the studio bookings, etc., for the day. These sheets 
regulate the use of the studios, and no deviation from 
these. arrangements takes place unless there is a serious 
studio. breakdown, or unless a programme item has to 
be altered, in which case ev Erymody concerned is notified 
immediately, : 

It wil] thus be seen that the running of the programmes 
calls for the ‘closest co-operation hetwe een the studios, the 
engineers in the control room, and, last but not least, the 
house staff.’ 

The making of the programmes is a matter outside 
the scope of these articles, which have described 


“ Fading ” Tests. 


The experimental station 2XAT of the 
Westinghouse Co. in Newark, N.J., will 
conduct a series of tests on a wavelength 


of 43 metres, from April 18th to 30th, for 
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the technical apparatus used in transmitting them, 
the studios in which they take place, and how those 
studios are used in the transmission of the programmes. 
It only remains to be said that certain studios are par- 
ticularly suitable for particular transmissons.> _ For 
instance, No. 1 transmits orchestral programmes _ well, 
No. 4 is best for revues, No. 2 for plays, +No. 5 
for speech, No. 7 for small orchestral combinations, 
such as, quintets and octets, No. `3 -for day-time 
programmes. aa. 

I can suitably conclude by explaining that in their tour 


round Savoy Hill our visitors would have seen’ many 


offices sandwiched among the studios, for this building 
houses head office as well as London station. ‘The -work- 
ing of our twenty-one stations is co-ordinated here, so 
that the public may have the full benefit of a: really 
efficient service working in harmony throughout the ‘British 
Isles. “ Here questions of administration, broad ‘policy, 
and of finance are settled. Broad questions of programme 
policy, including music, education, and drama, are dis- 
cussed or settled. Finance, stores, and buying are cen- 
tralised.* Technical research and development is carried 
out. Technical correspondence is specially dealt with, 
including oscillation reports, ete. The B.B.C. publica- 


tions, such as the Radio Times, World Radzo,. opera 
libretti, National and other B.B.C. concert programmes, 
An Information 
Workshops.can be | 
each dealing with 


k 


all have their home in this building. 
Departnieni spends a busy day here. 

found in various parts of the building, 
work of a particular kind calling for specialised, equip- 
ment, or its alteration, repair, and assembly. The 
outside broadcast engineers have their own room full of 
equipment ready to be rushed off to any part jof the 
country in their own van. Such things would you’ see 
and hear on your TOUR ROUND SAVOY HILL. 


le 


X 


station at Akureyř; Iceland, as stated on 
page 283 əf our issue of March 9th, 
neither does the call-sign IC 3PF belong 


: TRANSMITTERS’ NOTES : to him Any correspondence for Mr. 


Gook should be sent direct to Akureyi. 


the purpose ‘of discovering its audibility, 

fading, etc., throughout the world. 
These tests will be sent out from 8 p.m. 
to 9 p.m. E.S.T. (0100-0200 G.M.T.) on 
a 20 kW. crystal-controlled transmitter ; 
the signals for the first half-hour will be 
“ ABC’s de 2XAI,” and these will be 
followed by ordinary test transmissions 
with amateurs, etc. Reports and com- 
munications should he addressed to Mr. 
E. Gundrum, manager WAQ-2X AT, 
Westinghouse Electr. and Mfg. Co., 
Newark, N.J. 


nooo 


General Notes. 


Mr. E. A. Dedman (G 2NH), 65, 
Kingston Road, New Malden, tells us 
that at 1820 G.M.T. on March 13th he 


„was in, two-way communication with 


OA5X,Mr. A. J. Jacobs, in Johannes- 
burg, on 20 metres, using a power of 35 
watts. A5X reported the signals as 
R3 steady D.C., while his signals were 
received by 2NH at about R3 on two 
valves. Mr. Dedman believes this to be 
the first amateur contact on 20 metres 
between Europe and South Africa. 


AND QUERIES. 
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Mr. A. C. de Groot (EI PK1), Tegal- 
legah West 56, Bandoeng, Java. asks 
British transmitters to listen for his 
signals on about 35 metres. Jie uses 
about 20 watts input, 500-cycle rectified 
A.C., which gives rather a rough note. 
He states that he has heard many British 
stations in Java, but has not. yet suc 
ceeded in getting any replies to his calls: 
0000 
A Correction. 

We understand that Mr. Arthur 
Gook is not vet transmitting from his 


EASTER HOLIDAYS AND 
SMALL ADVERTISEMENTS. 


On account of the Easter Holidays 
the Small Advertisement Section in 
the issues of Apri! 13th and 20th will 
close eariier than usual. Copy for 
April 13th issue should reach the 

: Advertisement Manager not later than 
~ April 6th; and for April 20th issue 
: mot later than April 12th. 


We regret that our- previous note was 
based upon misinformation whieh at the 
time we believed to be correct. 


oo0oo0oo l- 

New Call-Signs Allotted and ‘Stations 
Identified. À 

G 5PL (ex 2AFZ) ]. A. Philpot, 21, Casino Avenue, 


Herne Hill, S.E.24 (will welome 
reports and wishes to get {nto com- 
munication with DX stations interested 
in weather and atmospheric inter- 
ference). 

EI PKI A. C. de Groot, Tegallegah West 56, 
Bandoeng, Java. (Change of. address). 

NE 8AW James Moore, Carbonear, Newfoundland. 

NE 8AF I. F. Power, 124, Duckworth Street, St. 
Johns, Newfoundland. 

Through the courtesy of Mr. C. 4. 
Jamblin (G 6BT) we are able to give a 
few more QRAs of Belgian transmitters 
whose stations are now officially 
licensed : ' i 
B 4AH R. Destrée, 38, Rue de Suède Brussels 
B 4AR R. Boëll, 253, rue Francois Gay, Woluwe | 

St. Pierre, ssels. ‘ 
B 4BB M. Mic helet, D9, rue Emm. Van Driessche, > 
Ixelles- Brussels, 
B 4GO G. van den Eynde, 22, rue du ot 
Brussels; 
B ARS R. Pirotte, 10, rue du Pare Verviers. 
B4SF J. Mallinger, 15, rue de Ù’ Athénée, Ixelles- 
Brussels. x 
B 4VU — Diricq, rue du Progrés, Charlerai. 
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A.C. MAINS L.T. SUPPLY. 


The recent adoption of tantalum for 
the construction of the electrodes of the 
electrolytic rectifier has to some extent 
re-established this form of rectifier for 


use in circuits where a comparatively ` 


heavy current is to be handled at a low 


Phe Tannoy tantalum rectifier. 


potential, For battery charging, there- 
fore, this form of rectifier possesses eer- 
tain merits over other types as it.is inex- 
pensive to build, running costs are low, 
while the temperature rise of the solution 


is much less than in the case of the Nodon 
rectifier. i 


‘A simple form of tantalum.rectifier has 


been developed by the Tulsemere Manu- 

facturing Company, Tulsemere Road, 

West Norwood, London, §.E.27, and is 

marketed under the name of. the 

“Tannoy” supply unit. The outfit is 
Compact, being enclosed in a hinged box 
measuring 44x54x54 when the lid is 
Closed. . Contained in the case is the 
Power transformer: and electrolytic cell 

built in a celluloid box closely resembling 

i appearance a small accumulator, 

together with a panel carrying a change- 

over switch, while on the outside of the 

Pr is an ammeter reading to 500 mA. 
ill-wave rectification is provided, the 

‘lectrolytic cell being fitted with two 
talum electrodes. This form of recti- 

er makes use of a solution of ferrous- 

tulphate in dilute sulphuric acid, and 
Consequently care must be taken not. to 
Peet the electrolytic cell, for the external 
-"Ppearance does not suggest that the ìn- 
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terior contains spillable acid. A celluloid 
ventilating tube is brought out through 
the switch panel, and except for this the 
electrolytic cell is completely sealed. . 
On test it was found that a charging 
rate of 0.5 ampere was obtained when 
the rectifier was connected up to a 6-volt 
battery, a 4-volt battery charged at 0.6 
ampere, and a 2-volt cell at 0.75 ampere. 
As an inexpensive source of L.T. supply 
from alternating current mains this unit 
will be found to, give satisfactory service. 
000 


ELIMINATOR TRANSFORMER. 


By making use of the new Marconi and 
Osram type K.L.1 valves one can now 
build a receiver which can be operated 
from alternating current mains. 

To facilitate the construction of sets 
of this type the Marconiphone Co., Ltd., 
210-212, Tottenham Court Road, London, 
W.1, have designed a transformer giving 


all the necessary outputs for the heater - 


current supply as well as the H.T. recti- 


fier. In addition to the input terminals 


and a pair. of terminals giving a heavy 
current output at 4 volts for heating the 
cathodes and K.L.1 valves, are six con- 


Marconiphone transformer with outputs 
for cathode heating as well as H.T.supply.- ~ 


nectors for the filaments of the rectify- 
ing valves of the eliminator and the high 
potential for the rectifier output. 
0000 
IGRANIC H.T. SUPPLY UNITS. 


A series of thermionic rectifiers for 


H.T. supply have recently been developed . 


by the Igranice Electric Go., Ltd., 149, 


Queen Victoria Street, E.C-4. 


Latest Products of the 


aba, 
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Manufacturers. 


Robustness of construction and general 
Standing merits are at once observed when 
examining one of these units. The sub- 
stantial iron case used for screening is 
roughly a cube, and the four vertical edges 
are rounded. There are no high-voltage 

] 


Igranic H.F. supply unit, model V208,- 
rated to give output potentials from 35 to 


200 volts within a maximum load of 


- 30 milliamperes. 


terminals apparent on the outside of the 
case, the main leads being taken through 
to the interior in an armoured cable, while 
the output connections are made to the 
several terminals and connected to the set 
by multi-wire cable. An attractive form 
of “on ” and “‘ off” switch is fitted con- 
sisting of a pair of plungers, while a small 
lamp with ebonite cover and ruby window 
serves to indicate when the, rectifier is- 
switched on. For economy this lamp is. 
connected to one of the secondary wind- 


- ings of the power transformer. 


The circuit arrangement is an orthodox 


= one, making use of a full-wave rectifying 
-~valve of liberal output (Mullard U2), 


smoothing chokes And condensers of ample 


_ size, and a potential divided for obtain- 


ing the several different voltages. By 
means of a simple arrangement of con- 
necting links all Igranic H.T. units can 
be used on surply voltages of 110 or 220. 
The particular merit of any rectifier is 
that it should he capable of giving a high 
voltage output on a heavy load without 
the setting up of ripple. These require- 
ments demand the adoption of a Tago 
power transformer, a low-resistance valve, 


smoothing chokes: capable of passing a, 
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liberal current, and a bank of large- 
capacity smoothing condensers suitable 
for withstanding high potentials. All 
these requirements can be found in the 
Igranic rectifier. ` 
Three models are available giving maxi- 
mum voltage outputs of 200, 120 and 70. 
The 200-volt model is stated to be capable 
of giving a current of 30 milliamperes at 
200 volts, and the method of testing con- 
sisted of steadily increasing the load, 
observing the fall in voltage and at the 
same time listening for the point at which 
the ripple became audible on a four-valve 
receiver comprising two low-frequency 
stages. On a load as high as 35 mA. 
no ripple was discernible- even when 
using telephone receivers and at a time 
when no signal was coming through, 


while the potential applied to the anode 
_of the power valve was found to be 220 


volts. On full load there’ 
mechanical hum. 

The evergy taken from the supply mains 
is exceedingly small, and the cost of 
running a battery eliminator of this sort 
is practically negligible. 
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G.R.C. WAVEMETER 15/230 METRES. 


It is evident that many amateurs at 
present interesting themselves in short- 


was no 


wave reception are not in possession of 
an accurately calibrated wavemeter. It 
is true, moreover, that there are several 
operators of amateur transmitting 
stations who are not in a position to 
accurately verify the correctness of the 
wavelength on which they are working, 
and there would therefore appear to be a 
considerable demand for a reliable yet 
inexpensive wavenieler. 

Readers have enquired as to where they 
can obtain a wavemeter covering the pre- 
sent short-wave band which is in general 
amateur use, or if they undertake the con- 
struction of the instrument themselves 
where and at what cost an accurate cali- 


Wireless 
World 


bration can be obtained. Tt is for this 
reason that reference is made here to the 
General Radio amateur wavemeter, Type 
358, obtainable from Claude Lyons, 76, 
Old Hall Street, Liverpool. It is a 
simple instrument of the absorption type 
consisting of condenser and coil with a 
small series-connected lamp to indicate 
resonance when used for adjusting a 
transmitting. set. It is equally useful 
for indicating the wavelength to which a 
receiving set is tuned, for if the circuit 
adjustment .is brought to a condition of 
feeble self-oscillation resonance with the 
wavemeter can be easily detected. 

Four interchangeable tuning coils are 
supplied, which according to the calibra 
tion chart cover a wave band of 14.4 to 
234 metres, the first twenty degrees of the 
condenser scale as well as the last eight 
being ignored. The instrument was 
tested for accuracy and found to be 
thoroughly reliable. On the 23-metre 
amateur wavelength, for instance, one 
division on the scale of one hundred 
divisions represents 0.3 metre, and it is 
possible to read with accuracy to 0.1 
metre. On the 200-metre range one divi- 
sion on the scale represents approximately 
2 metres. The dial is operated through 
geared pinions from an auxiliary knob. 


An indispensable instrument for short- 
wave transmission reception, the G.R.C. 
wavemeter Type 358 covers a tuning 
range of 14.4 to 234 metres. 


COMPACT VALVE HOLDER. 


It is often assuméd that the baseboard 
space occupied by a valve holder may at 
least equal in diameter that of the valve, 
and for tbis reason valve holders ave 
often unnecessarily of large diameter. 

To accommodate as much apparatus on 
the face of the board as possible, parti- 
cularly components such as fixed con- 
densers, leaks and resistances, the area 
taken up by valve holders should be kept 
to a minimum, and ‘with this object in 
view Cason Mouldings, 1, Lansdowne 


Road, Hackney, London, E.8, now manu- 


facture a holder of exceedingly compact 
form. 
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Instead of adopting the usual tubula — 


sockets to accommodate the valve pins 


a moulding is employed provided with ` 


grooves and springs over which the pins 
slide. Not only is reliable contact made 


Very little baseboard space is occupfed by 
the new Cason valve holder, the diameter 
of the mounting ring } being only 1 inch. 


in this manner, but the valve is held 
securely by a moulding smaller in dia- 
meter than the actual space between the 
pins, 

The holder is spring mounted on to a 
ring arranged for baseboard mounting, 
and of a diameter smaller than that of 
the moulded cap fitted to the valve. 
When it is desired to build a really com- 
pact set the adoptfon of this valve holder 


will be found useful, particularly if a 
number of valves are to be eniployed. 
The holder possesses. good insulating 


properties, exceedingly low capacity be- 
tween the connectors, and is of durable- 
construction. 


TRADE NOTES. 


gcientific Research Instruments, - 

From Messrs. Adam Hilger, Ltd., 24, 
Rochester Place, Camden Road, London, 
N.W.1, we have received an interesting 
brochure describing developments in 
ineasuring instruments, including gpectro- 
meters, interferometers, photo-measuring 
micrometers, etc. The company now 
confines its activities to the manufacture 
of scientific instruments for research. 
In view of the growth in sales ‘during 
the last few years the interesting infer- 
ence is drawn that this is due to the 
intensive research work now applied in 
the production of British manufaétures. 
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A Book on the Super-het. 

“The A B O of the Super-Het.’’ is 
the title of a fascinating sixpenny book- 
let (post free 8d.) published by the 
Allied Newspapers, Ltd., Withy Grove, 
Manchester. In 88 pages, copiously illus- 
trated, the writer gives a lucid 
tion of the operation of the super-hetero- 
dyne receiver, and gives constructional 
details and useful hints on overcoming 
troubles. ‘Che book is designed primarily 
for the home constructor whose téchnical 
knowledge has been acquired by making 


escrip- 


and operating the ordinary types of re- 


ceiver. 


Included is a half-sized drilling 


and wiring diagram of the eight-valve 


instrument described in the booklet. 
B. 32 
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SOURCES OF DISTORTION | 


ioe im Resistance Amplifiers. 


Influence , on. - Quality of Anode Resistance, Grid Leak, and Coupling Cian 
Values. | 


By MANFRED VON ARDENNE. 


ISTORTION of broadcast transmission is caused pure resistance coupling offers practical difficulties. If it 
D when the amplitudes of the oscillations sent out are were desired to convey the potential drop in the anode 
. not transmitted with exact proportionality or when circuit of one valve directly on to the grid of the next, it 
the various frequencies are not transmitted equally. In would be esšential to provide either a separate filament 
the interests of good reproduction it is, therefore, neces- battery or a separate anode current supply for each stage. 
Sary for all units responsible for the transmission, especi- Further, since the ‘grids of amplifying valves must be 
| biased negatively with respect to the filaments (to avoid 
undesirable loading and distortion through grid current), 
it would be necessary to compensate for the D.C. potential 
drop on the anode resistances with special batteries. Apart 
from the fact that the setting up of such a pure resistance 
amplifier, especially when employing several stages, is at- 
tended by extraordinary practical difficulties, and apart 
from the necessity of several filament and anode batteries, 
pure resistance coupling possesses the further drawback of | 
demanding battery potentials of a constancy which is 
difficult to attain. 


Fig. 1.—Schematic diagram of a single-stage resistance-capacity — Limitations of Pure Resistance Coupling. 

Ee ar pe ae eter terre Te ae ee All these disadvantages must be regarded as the reason 
ally for receiving amplifiers, to have an amplification why pure resistance coupling plays an unimportant part 
characteristic, which is, within certain limits, independent in amplifier technique. The objections mentioned are 
of frequency. traceable to the fact that direct-current amplification takes 

The thermionic valve used in all ‘modern amplifiers - place. Except for certain measurement purposes and, for 
functions independently of EreqUEHEY by virtue of the instance, in arrangements in connection with recording 
_ freedom from inertia of elec- — 
trons. Dependence upon 
frequency in amplifiers is 
first introduced with the 
coupling unit employed. ` 
Of the various methods of 
coupling only that obtained 
through pure ohmic resist-. Į err 
ances offers theoretically a | . 
constant coupling over a very — ) 
wide frequency range. Un- 
fortunately, coupling through 
ohmic resistances is not en- - 
tirely practicable. To begin 
‘with, the capacities formed 
between the electrodes them- 
selves and the capacities of 
the unavoidable connecting | 
leads constitute at the upper 
limit of audio frequencies a.~ 
certain capacitative imped- 
ance which, asa rule, can- 7 | l 
‘not be neglected if the ohmic | j FREQUENCY 
resistances used for coupling / | 
are of the order of a million 
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Fig 2.—Frequency characteristics of a 3-stape reslstance-coupted ampiiner showing the effect of 
ohms. But at low frequen- changing the value of grid leaks (curve (f), 8.5 megohms; curve (2), 5.5 owi ohms de 


). Ano 
ara 3 megohms; couple’ condensers, 0.001: mfd. ; internal resistance VAINOS: ii 000 


cłes also, the application of ms ; Smpiificetion factor, 31. 
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Source; vf Distortion.— 
receivers, it is quite unnecessary-that slow D.C. variations 


or oscillations below audibility should be amplified as 


well. Matters can here be assisted by conveying the vary- 
ing but not the direct potentials of the anode resistance on 
to the grid of the next valve through a sufficiently large 
condenser. : 

The fundamental circuit diagram of such an amplifier 
with resistance-capacity coupling is reproduced in Fig. r. 
In order to enable a negative potential to be imparted to 
the grid of the next valve with this type of coupling, a 


second. resistance, the grid leak Rg, is necessary, which 
must be small compared with the insulation resistance of 


the valve and the internal resistance formed by the grid 
current of the valve. . When using good. coupling con- 
densers it is quite possible to maintain their insulation 
resistance at an order of 1,000 megohms. Even the in- 
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AMPLIFICATION 


1 
100 - 1,000 10,000 


FREQUENCY 


Fig. 3.—-Calculated curves for the first and second stages of the 

3-stage amplifier. In curve (f) (ist. stage) the detrimental 

capacity is fixed at 0.00003 mfd., and im curve (2) (2nd stage) 
at 0.00002 mfd. 


ternal grid resistance of the valve assumes a value of over 
100 megohms on the application of a grid potential of 
minus 1 to 2 volts. It is then possible to use grid leaks 
of 5 to 15 megohms without fear of irregularities appear- 
ing in the amplifier. If grid leaks of 8 to ro megohms 
are used, the oscillations at the lower limit of audibility 
of the human ear (about sixteen cycles) are still well re- 
produced if coupling condensers of o.oor mfd. are used. 

Fig. 2 curve (1) shows measurements’ which, with the 
subsequent ones, were carried out in the writer’s labora- 
tory upon a three-stage resistance amplifier, and which 
confirm this statement. At frequencies around twenty 


1 For a description of the method of measurement see M, v. 
Ardenne, “Ueber die Dimensionierung von Niederfrequenz- 
verstarkern unter besondere Berucksichtigung der Verzerrungen.” 
E.7.Z., Berlin, January, 1927. 
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Fig. 4.—Calculated curve (1) and measured curve (2) for the two 
Stages treated separately in Fig. 3. 


cycles, which occur only in the lowest organ notes, the 


over-all amplification does not fall as low as half the 
amplification in the middle of the audible range. With 


the use of higher grid leak resistances or larger coupling © 
condensers there are no difficulties preventing the notes 


at the lower limit of audibility being amplified to the 
same extent as the higher notes. 


| 


AMPLIFICATION 


FREQUENCY 


Fig. 5.—Curves showing effect on frequency characteristic ol w 
ducing the value of anode resistances Curve (1)Rg =3 gaan 
curve (2) Rg = 1 megohm; curve (3) Rg = 0.3 megohm. G 
leaks of 8 megohms were employed throughout, but in the ea 
of curve (3) valves with an amplification factor of 10 were 

as compared with 36 in the case of curves (1) and (3) 
B 34 
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In practice, however, this procedure would have two 
drawbacks. In the first place, if the very low frequen- 
‘ies ate fully transferred’ without/any diminution, distor- 
ion readily takes place through overloading of the valves. 
It is known that the low notes at a given physical loud- 
ness have much greater amplitudes than the higher notes. 
Further, if, in order to attain comiplete independence of 
frequency in the lower ranges, high-resistance griti leaks 
and large coupling condensers are used, large charges 
(such as might be caused by atmospherics) take too long 
to leak away. In the meantime reception is entirely 
stopped until after a certain interval the charge has 
leaked away through the grid leak and a grid potential 
suitable for amplification has once again been established. 
For the above ‘two reasons it is as a rule inadvisable, 
when grid leaks of 8 to 10 megohms are used, to employ 
coupling condensers greater than 0.002 mfd. 

With the usual electromagnetic headphones and horn- 
type loud-speakers, which, according to measurements by 
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l Fig. 6.—Effective current in a good electromagnetic type loud- 
of indpctance 2.35 H. with 0.0044 mfd. in parane 
Power valve: Ry = 10,000; amplification factor =5; steady anode 
l i current 5 mA. 


E. Meyer and E. Mallet, reproduce notes from below roo 
to 200 per- second extraordinarily badly, the use of still 
smaller coupling condensers (as low as 0.0005 mfd.) is 
Suggested by the foregoing arguments. ae 

_ The effect of choosing a lower value of grid-leak resist- 
ance on the A.C. voltage in the anode circuit of the last 


‘Valve of a three-stage amplifier, other magnitudes being 


given, is shown in curve (2),.Fig. 2. As measurement of 
curve (2) shows, apart from the greater variation with 
frequency in the lower audible range, the output voltage, 
te, the amplification with lower resistance grid-leaks, is 


Somewhat reduced. In a sense the reduction of the grid- , 


„ak resistances acts as though lower coupling resistances 


„mta er 
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been employed. At the same time the variation with 
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frequency in the upper audible range, already mentioned _ 
above, due to unavoidable capacities, 1s somewhat less 
with lower grid-leak resistances. With frequencies up 
to 2,000 or 3,000 cvcles the degree of amplification of the 


. three-stage amplifier can be regarded fdr quantitative 


work as independent of frequency. At higher frequen- 


Hu 100 


0:001mfd 
, a ; 
fo} 
= 


-LT + +H.T. +H.T. 
25V 160V. 


Fig. 7(a).—Resistance amplifier with four—electrode valves. 


cies than this the amplification falls off, the amplification 
at 10,000 cycles near the upper limit of audibility becom- 
ing about 50 per cent. of the amplification in the middle 
of the audible range. . 

Without entering further into theoretical details hege, 
we reproduce in Fig. 3 amplification curves calculated on 
the basis of the stated values for frequencies from 100 
to 10,000 cycles. The two curves show the variation with 
frequency of the first and second stages of a three-valve 
resistance amplifier. Since the last amplifying stage 
has in itself nothing to cause a further variation with 
frequency, the resulting frequency characteristic of a 
three-stage amplifier is given actually by the product of 
the two curves. ' On examination of the two curves in 


- Fig. 3 it will be noticed that for the last voltage-amplify- 


ing stage but one a value of 0.00002 mfd. is taken for 
the detrimental ¢apacity in the calculation. This small 
value of capacity was assumed, on theoretical grounds 
which cannot be gone into further here, from the low 


amplification of the last valve. 


The frequency variation resulting from the, above- 
mentioned curves in Fig. 3 is reproduced in Fig. 4. 
From comparison of the, measured with the calculated 


curves it is apparent that the values for the detrimental 


capacity in the normal’ arrangement of valves and com- 
ponents considered. here were approximately correctly 
assumed. i 

Fig. 5 gives some further_ measurements from which 
can be'obtained the frequency relation of the amplification 
for the value -of anode resistances employed. Just as- 
with transformer-coupled amplifiers with a lower step-up 
ratio, where the amplification though somewhat lower: is | ` 
more uniform with frequency, there is also a smaller fre- 
quency variation and lower amplification in resistance 
amplifiers (where the value of the anode resistances 
governs the step-up ratio) attending the use of lower anode 


a In contradistinction. to the capacitative “ multiple valve 4 
arrangement, 
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Sources of Distortion.— 
resistances. At the same 
time a further measurement 1000 


: ; : 5 Eeee ] EFATE 
is reproduced in Fig. 5 EPE EE A E T a e H CoS awa Soon 


| 


showing the degree of ampli- ee 


fication of a three-stage am- — hH 


plifier e with the constants e tt 


that used to be employed eee! Sea, E fee E 
(Ra = 0.3 megohm, valves Pe gre 
with a magnification of 10). SS 
The degree of amplification 
of such an amplifier reached 


S4. The degree of amplifica- 196 =Ë = 


tion is here taken as the 
ratio of the amplitudes of 
the output alternating volt- 


AMPLIFICATION 


age (measured across a pure 
ohmic anode resistance of 


6,000 ohms) to the input ae ee ee ee ee 


voltage. As against the 84- T 
fold amplification of the o] 
original amplifier, an ampli- 
fier based upon the writer’s 
researches with anode resist- 
ances of 3 megohms and 
valves with an amplification 
factor of about 31 yield just 
about ten times the amplification.* With the use of anode 
resistances of only one million ohms the amplification 
falls from 840 down to 620. In order to decide which 
of the two curves is most advantageous in practice for 
broadcast reception, various other factors outside the 
amplifier itself have to be considered. 

When the amplifier is used for distant reception the 
existing slight sacrifice of notes above about 3,000 cycles 
can be completely ignored in comparison with the fre- 
quency-response characteristic necessary in this case for 
selectivity. A slight suppression of the very high fre- 


3 Further details on this subject will be found in the author’s 
hook, ‘‘Der Bau der Widerstandsverstarkern °” (The Construc- 
tion of Resistance Amplifiers), published by R. C. Schmidt, 
Berlin. : 
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Fig. 8(a).—Circuit diagram of “ multiple-valve ” resistance-capacity coupled 
amplifier arranged for frequency measurements, 
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Fig. 7(b).—Frequency characteristic of amplifier in Fig. 7(a). 


quencies is, in fact, to a certain extent desirable with 


otherwise ideal reproducing instruments in order to reduce 


ce 


the interference from 
which is high. 


DJ 
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Loud-speaker Characteristics. 


With the common horn loud-speakers, the deficiencies of 


which are of a different order, the afore-mentioned fre- 


mush,’’ the average frequency of . 


quency dependence in amplifiers with the suggested values — 


5 


is in any case immaterial. With many loud-spedkers and 


receiving equipments a condenser of about 0.00 mfd. is 
connected across the loud-speaker further to suppress the 
higher frequencies, as has been mentioned to be sometimes 


desirable. In Fig. 6 the currents through the loud- 


speaker windings at various frequencies are meastired when’ 


a condenser of 0.0044 mfd. is ¢ ected 


manufacturers. ee 
This measurement, which p 
throws light on the electrical $ 
shows that the effective currentffall 
rapidly with frequencies abofe ‘10° 
cycles. At 5,000 cycles thé feffectve 
currents become only about a tenth of 
those below r;000 cycles. — 
mination, taken. for a model” 
festly dependent upon frequen 
clearly that the frequency 
hitherto considered in resistande ampli- 
fiers is altogether unimportant. ! 
Matters would be different if one wert 
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to employ suitable double-grid valves : 
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ith the screen-grid connec- 
m instead -af special 
ngle-grid valves (the latter 
ways possessing consider- 
le © capacities). These | 
uble-grid valves certainly 
emit high amplification, 
f might be developed and 

it on the market if their 
fernal resistance were not 
) high. 

Advantage of Multiple 

Valves. 

The curve in Fig. 7(b) 
nables us to compare the 
mplification and frequency 
naracteristic yielded by the 
omal amplifier circuit with 
hat of a three-stage ampli- 
er having double - grid - l ‘Tol. 
alves. At a frequency of : 
0,000 the amplification here 
alls to about one-tenth. 
šven with this amplifier the 
requency-variation is sub- 
tantially. less. than, with the usual bia speakers. With 
he double-grid valve amplifier the output voltage has 
een measured across an Ohmic resistance of only 6,000 
hms, as has also been done in-the case of the multiple 
alve amplifier in Fig: 8(a). The degree of amplification 
vas taken in the usual way as the ratio of output to 
nput voltage. The unusually small capacities used in 
he multiple-stage set of S. Loewe ensure that a nearly 
deal independence in amplification of frequency is 
btained in the upper audible range- The amplification 
f such an amplifier averages about 700 with the output 
esistance mentioned above.. In cases where higher anode 
esistances are connected in circuit with the last valve in 
rder to measure the pure voltage amplification, the figure 
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Successive Stages in the manufacture of a three-stage, resistance-capacity coupled 


mens valve amplifier. 
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any variation with amplitude is present. 
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Fig. 8(b).—Frequency characteristic of ‘‘ multiple valve’’ amplifier in Fig. 8(a). E 


for the amplification ii increases to about 2,000 with most 
models. 

Having clearly ied: with the measurements given 
that a sufficient freedom from frequency-variation is to. be 
had in resistance amplifiers with a high degree of ampli- 
fication, it is still necessary, in order to estimate the free- 
dom of the amplifier from distortion, to know whether 
In the voltage- 
amplifying stages such variation with amplitude is not 
likely to occur, since, the operating characteristic is par- 
ticularly linear, especially when very high anode resist- 
ances are used. On the other hand, it very easily arises . 
that distortion is set up in the final valve through unduly 


high alternating potentials being applied to the grid and 


the valve not working on the 
straight portion of its operating: 
anode current characteristic. Un- 
less these details are carefully 
attended to the output valve will — 
run into grid current and the normal 
grid bias. will be temporarily upset “ 
* through the coupling condenser » 
acquiring a permanent charge. To 
avoid the latter form of distortion 
one must, with a given arrangement 
of amplifier coupling, be satisfied . 
- with sufficiently moderate output 
strength. With most final amplify- 
ing valves the danger of over-load- 
ing may be diminished by the use of 
a high anode soltage, suitably large 
grid bias, and by the use of valves 
with the lowest possible internal] 
resistance. Valves operating under 
these conditions have a characteristic 
; = with a considerable straight portion 
on the negativesideof zero grid volts. 
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News from All Quarters: By Our Special Correspondent. . 


Broadcasting in Algiers.—Summer Tests from Daventry Junior.—Boat Race Broadcast Plans.— 
Glasgow Night for Railwaymen. ; 


Brightening the Arabian Nights. 

British listeners may not be entirely 
satisfied with the broadcast service in 
this counlry, but they can console them- 
selves with the thought that, in broad- 
casting as in other matters, it is better to 
be a Britisher than an Arab. At any 
rate, this is the impression I gain from an 
interesting communication from a corre- 
spondent in Algiers, where the Algerian 
Post Office have astonished the locality 
by erecting a 100-watt transmitter on their 
building in that town. 


o000 


The Redoubtable Monsieur Colin. 


No beneficent corporation exists for 
providing: Algiers with a continuous flow 
of broadcast entertainment, consequently 
the service is rather irregular, not to say 
inadequate. The bulk of the programmes 
are provided by Monsieur P. Colin, a 
local music dealer, who also keeps a 
limited amount of wireless gear, 
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Strange Official Attitude. 


Among the more enthusiastic listeners 
complaints are made that the French Posts 
and Telegraphs Department do not en- 
courage broadcasting in Algeria. | This 
seems a pity, in view of the extreme in- 
terest which the Arabs are reported to be 
showing in the innovation. An efficien? 
broadcasting system would appear to be 
a particularly useful medium for propa- 
ganda and calculated to assist the French 
in their laudable efforts to provide ‘‘ the 
noble Arab ”’ with education. 
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‘Gay Paree” in the Desert. 

The Algiers station transmits as a rule 
between 9.45 and 11 p.m. (G.M.T.) on 
310 metres. A proposal is afoot to relay 
programmes fiom the Eiffel Tower. 

0000 


Beneath Criticism ? 

In Tunis broadcasting flourishes to an 
even lesser degree than in Algiers. It 
appears that perfunctory and half-hearted 
programmes are broadcast occasionally by 
a station under French military control 
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FUTURE FEATURES. 


Sunday, April 3rd. 
Lonpon.—Popular Ballad Concert. 
Giascow.—Mendelssohn’s “Hymn 

of Praise.” 
Betrast. — Carillon from St. 
Patrick’s Cathedral, Armagh. 
Ez Monday, April 4th. 
: Lonpon.—‘‘The Long Arm of 
Co-incidence,’’ by Dion Tithe- 


radge. 

BOURNEMOUTH. —Orchestral Concert 
relayed from the Winter 
Gardens. 


Betrast.—‘‘ My Programme,” by 
Joe Devlin, M.P. ` 


Tuesday, April 5th. 2 
Lonpon, ManciestTer.—Concert of 
Sir Hamilton Harty’s Works, 

‘conducted by the composer. 
CarpirF.—‘‘ The Height of the 
Brow,” a musical programme. 


Wednesday, April 6th. 

BrrMincHamM.—‘ By Virtue of a 

Broadcast,” by Frank dH. 

Shaw. 
MAncuHEsTER.—Overtures, Marches 

and Waltzes. 
Betrast.—English Memories. 
Giascow.—Scottish Programme. 


Thursday, April 7th. 
Lonvon.—B.B.C. National Concert 
at the Albert Hall, condu¢ted 
by Siegfried Wagner. 
Friday, April 8th. 
Lonpon.—Band of the Royal Regi- 
ment of Artillery. 
ABERDEEN.—Dramatic Excerpts 
and Songs from Shakespeare. 


Saturday, April 9th. 
Lonpon.—An Hour of 
German’s Music. 
Bir MINGHAM.—Organ 
Frank Newman. 
Popular Celebrity Concert re- 
layed from the Central Hall. 
Carpirr.—‘‘ Our Programme,” by 
the Barry Island Radio Club. 
Betrast.—Comic Opera ‘‘ The Rose 
of Auvergne.” 


Edward 
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Daventry Junior. 
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situated between Tunis and i: Carthage 
The transmissions come in for but litt! 
criticism, probably because théy are ne 
worth criticism. ma 
ooo°o s 
Picking Up Europe, 

A phase of wireless in T 
wears a brighter complexio 
ception of European stations. 
thusiastic listeners are to be fe 
district, and the majority re 
ception of Radio-Paris, Viennas Toulous 
Prague, Breslau, and evenp` Moscow 
Strangely enough, the British afid Germa 
stations are not being picked- 


this year- as last. l ` 
O-C9A 5” 


Our anticipative notes on the -subjec 
of the short-wave station abput to b 
brought into operation at Dayentry hav 
perhaps given readers the impression tha 
this will at once be used fbr regula 
broadcasting service. This ig not th 
case. The station is purely @xperimen 
tal, and there is no evidence ht presen 


that the Post Office will license it fo 


broadcasting. Some time dpring th 
next month tests will be commenced ex 
tending over several weeks. The static 
will then close down for a further weel 
or so for the adjustment of the apparatu 
and, probably in July, a fresh; start wil 
be made with rather more? elaborati 
equipment. At the end of two or thre 
months the Post Office authorities wil 
whether ‘‘Dayentry: Junior’ 
shall be used as a regular broadcasting 
station. - The power used during the 
tests will be about 20 kW., as predicted 
by The Wireless World, and ;the wave 
length will probably be about 400 metr 
N$ oo0oo0o0o 


| 
Un-Corked ! e.g 

A true Hibernian fragrance’ surround 
the present activities of the Cork broad 
casting station, in view of the fact tha 
it is not yet “officially opened.” Ug 
officially it is crowing quite lustily on 
metres, but officially . . . it is as sile 
as the grave. f: 

The long-awaited ceremony ; i proti 
ably be conducted by Mr. J.J. Walsh 
Minister of Posts and Telegraphs. 

B 28 


MARCH 30th, 1027. ee 401 


ting the Boat Race, Death of a Broadcasting Pianist, A Railwaymen’s Programme. 

arrangements are now completed Cardiff station has suffered a great less The Glasgow evening programme on 
broadcasting the progress of the boat in the sudden death of Vera McComb April 12th will be a railwaymen’s night. 
, and the plans foreshadowed in our Thomas, pianist and accompanist at the Artistes provided by the L.M.S. and the 
ie Of March 16th will be carried out. station since the early days in- Castle L.N.E.R. will include a general superin- 
T Guy Nickalls will follow the race ~—Street. Nearly a year ago she was able tendent, a _ station-master, an engine- 
the launch ‘Magician, and will be to claim that she had played for broad- driver and a passenger: the last, barring 
ccompanied by the well-known writer casting over a thousand pianoforte solos, accidents, I understand wilk be John 
ar J. C. Squire, so that nothing should fourteen piano concertos, accompanied fif- Henry himself. Listeners may, there- 
Slacking either in the description of teen hundred songs and numerous instru- fore, look forward to an edifying time. 

S scene or in an authoritative commen- mental items, and on four occasions 0000 f 


my on the race. The signals received broadcast to America in the early hours ; 
Mr. W. Secretan’s station in Castel- of the morning. Madame Thomas was Dodging Tramway Interference. 


will be relayed to Savoy Hill by the wife of Mr. A. T. Thomas, of the A commendable attempt to reduce 
d line. Welsh Board of Health. broadcast interference caused by electric 

E trams is being carried out in Vienna. 
a The trolley on each car is now fitted 


“ye 


TRENE ey AL alae 


with an extension which carries a second 
contact set back about 3ft. from the main 
contact. When the normal contact is 
passing over a triatic and tending to 
spark, the second contact has not reached 
the triatic, but serves to take the current 
temporarily until the main contact has 
resumed proper touch. By this method 
sparking ıs avoided, and much of the 
interference is reported to have ceased. 

It has also been found that a great 
improvement can be effected by the use 
of carbon-to-copper contacts instead of 
metal-to-metal. 


Tend 


apum 


_ THE MOTOR LAUNCH ‘“ MAGICIAN,” 
fitted with a portable transmitter, that will 
be used on urday to broadcast a com- 
mentary of the Boat Race. The progress 
of the race will be described before a 

| microphone located on the bows. 


Owing to the height of the aerial the 
launch will have to pass through the 
lighest arch of Hammersmith Bridge, 
md special permission for this has been 
btaiued from the Port of London 
Authorities. 
The transmission will occupy about 
mree-quarters of an hour in all. From 
L30 to 1.45 there will be introductory 
marks on the crew, weather conditions, 
ne course, the crowds and other items of 
erest; from 1.45 to 2.5 (approxim- 
tely) there will be a running descrip- 
On of the race, and the last ten minutes 
probably be occupied by a general 
ummary of the event. 

o0o0°0 
cking ‘* Pirates’’ in S.A. 
The Johannesburg broadcasting station, 
tich owns the distinction of being the The short-wave transmitting gear which will maintain communication with a receiving 
mt important station to close down for station at Castelnau from where a land line will connect with Savoy Hill. 
lancial reasons, will shortly resume regu- . 
i programmes under the control of a The “ Variety ” War. More Power at Copenhagen. 
¥ South African broadcasting company. I understand that the B.B.C. has The Copenhagen station will soon be 
An unusually interesting method of received a statement from Mr. Charles heard in this country at greater strength 
mecking ‘‘piracy”’ is to be adopted. Gulliver in which he categorically dis- than at present. A new 5-kilowatt trans- 
nder the scheme the sale of wireless sociates himself from the alleged hostili- mitter of British make is to replace the 
Pparatus to non-licence holders will be ties against broadcasting of which he 2-kilowatt plant now in use. Copenhagen 
pre has been represented as the sponsor. works on 337 metres. 
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of his correspondents. 


Correspondence should be addressed to the Editor, “The Wireless Worid,’’ Dorset House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address. 


A MOTOR CYCLIST’S PORTABLE SET. 


Sir,—I am sending a photograph of my portable set which I 
think might be of interest to some of your readers. 

The set is a single-valve Armstrong “Super.” ‘The frame is 
mounted on the outside of the door which can be seen on the 
left-hand side. The tuning coils are on the left-hand side, the 
reaction sliding inside the grid coil on a special type of mount- 


ing. The quenching coils are on the right-hand side. The 
distance between these coils can be varied at will. ‘The con- 


denser and telephone plug are on the extreme right. 


Portable Armstrong super-regenerative receiver mounted on the 
carrier of a 2} h.p. B.S.A. motor cycle. - 


H.T. and L.T. batteries and phones are housed in the bottom 
compartment. The set is sprung in an oak case measuring 
15in. x 16in. x5in., this outside case being covered with a water- 
proof case, and slung on the side of the machine by means of 
brackets. 

The photo was taken after a 700-mile tour in Devon 
and Cornwall. Except for about 100 miles, the valve, a 1-volt 
“Ora,” was carried in a small pouch on the other side of the 
carrier for safety. ‘ L. W. PETTITT. 

Orpington. 

March 8th, 1927. 


VALVES FOR THE “EVERYMAN FOUR.” 


Sir,—In further reference to valves for the ‘“ Everyman 
Four,” it may be of interest to your readers to know my results 
with the new “ Cossor ” 6- volt series. 

I have tried practically all the well-known makes of English 
valves, as well as one or two American, and the new Cossors 
(particulars of which are given in the accompanying table) easily 


give the most satisfactory results. They also have the added 
advantage that there is not the slightest trace of mierophonic 
noise, however roughly the set may be handled. 


TABLF. ion Te 
s V, V, V, V > 
Type 2e ae .. 610 H.F. 610 H.F. 610 H.F. Stentor 6. 
H.T. voltage ave ae 90 85 120. 120 ~ 
G.B. voltage 2 be 2 l} to 3 15 -18 
HTF, consumption in mA. 0.5 2.5 36 


Since these valves function it considerably below 6 ‘olts it 
will be necessary to. use a resistance of at least 60 ohms for V; 
this can conveniently be made up of a fixed resistor of 15 ohms 
and a variable resistance of 50 ohms. 

In reference to V, it will be necessary to short- cireuit one of 
the resistor holders and employ a 15 ohm resistor in tho’ other ; 
it is also necessary to employ a separate G.B. battery of 14 or 3 
volts; this will, of course, necessitate the lead to betveen- R, 
and R, being disconnected from that yoint and taken tip by a 
flexible lead to a suitable tapping on the G.B.battery.. 

It will be noticed that the anode voltages are below those 
previously recommended for certain other combinations of valves, 
but even so the volume will be found to be greater without loss 
in selectivity or tone. Increasing thie anode voltage of V, will 
increase the volume still further, but it will also bring in a 
certain amount of mush, which is obviously undesirable, 

It is hardly necessary, for me to compliment you on ' this 
receiver; there is not the slightest doubt that it is “ the” set 
of the 1926-1927 season 

I have no interest in Cossors other than being a very satis- 
fied user of their products. 

Elstree. H. GOODWWN. 

March 9th, 1927. 


Sir, — With reference to the short article on “ Wood Stain and 
Polish,” on page 284 of your issue of March 9th, as these are 
processes that come under my control in my daily life: may I 
suggest some modifications that I have found easier for most 
amateurs to do, and which give excellent results? 

‘Purchase, instead of potassium permanganate, a small quan- 
tity of dry mahogany or walnut water stain, sold as granules. 
Add about a tablespoonful to half a pint of water, and allow 
to. stand over night. 

Next day heat it and stir until just too hot to put the hands 
into.. Now apply a liberal dose with a brush to the article to be 
stained, doing only one side at a time; so long as the surface is 
all covered, lines and marks do not matter, as, aS sOOn-as you 
have completely covered-one side, and while it is still wet, geb a 
large duster of loose texture—old lace curtain washed free from 
starch is ideal—and wire cff all the stain you can get to come off, 
using long, firm strokes in the same direction as the grain of the 
wood, Then proceed to carry out the same process on the other 
side. If done with just ordinary care this will give a surface 
quite even in colour and free from brush marks and patches. 

After staining apply a coat of french polish (not naphtha var- 
nish) with a large soft brush; put it on freely and evenly, and 
let dry; after it is quite dry, carefully chean down with fine 
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glasspaper, -using the paper with strokes in the same direction as 
the grain of the wood. - 7 

Note.—Do not glasspaper before applying the polish. 

After this, a liberal coat of boot polish or more french polish 
can be used, according to taste, but the boot polish makes quite 
a nice finish. CHAS. W. STONE. 

Birmingham, March 13th, 1927. | i 


AERIAL CIRCUIT CONNECTIONS. ~ 


Sir, —When. the connection from the end of the telephones 
in an-ordinary crystal receiver is taken back to the aerial ter- 
minal instead of being joined to earth, broadcasting from such 
a station as 2LO can still be heard without difficulty at least 
as far as 6 miles away. The reason is that the telephones act 
partly as an H.F. choke that prevents the high-frequency cur- 
rents going round the loop one way while allowing the rectified 
L.F. to pass along the other. A microammeter in the circuit 
shows this, but the current registered is only about a quarter 
of what' a good earth would give. The unidirectional ‘current 
serves, however, to show the effect is not due to capacity, for 
this would give alternating current that could not actuate a 
moving-coil, permanent-magnet meter. 

To make the circuit a really efficient one, all that is needed 
is a good high-frequency choking coil, interposed between the 
telephones and the aerial terminal, as shown at (a) in the dia- 
gram. The choke should be of the low-loss type, but its chief 
purpose is to. stop H.F. and let L.F. pass. A well-made basket 
coil will answer quite well, but it is essential that the self- 
capacity must be very small or the H.F. will get through. 

e choking coil must, of course, be wound to suit the wave- 
length ‘for which it will be used- For broadcasting, below 400 
metres, inductance coils with 150 to 200 turns (1,200 to 2,300 
‘microhenries) will be about right. Therefore the tuning coil 
for Daventry can be used as a choke for 2LO; while the choke 
for Daventry itself should have about 600 turns. h 

With a good chóke no’ difference at all can be perceived in 
the loudness of reception between the new circuit and one with 
the telephones connected to earth; npr is there any difference in 
the reading on the microammeter. What little increased loss there ` 
must be in the choke over the tuner can be more than counter- 


Crystal and ‘valve circuits suggested by Mr. Leslie Miller. 


balanced by closer tuning, and in any case it is insignificant 
compared with the other losses. 
aerial terminal may therefore be regarded as the electrical 
equivalent of a connection to earth. This is most easily de- 


;Monstrated by means of the multiple circuit (b), for which a 


common rectifier is employed (in order to avoid uding two 
crystals, which can never be alike) as well as a common tuning 
point, l Boo 

_ Although it is advisable to attach the loop circuit: close up 


to the top of the tuner, a single insulated wire may be ‘use 


a3 an extension, and the writer was rather surprised to find 


he could still hear 2L0 comfortably, though much ‘reduced in 
loudness, with 60 feet of single cable lying on the floor between 
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him and the tuner. There is, however, no novelty in the use 
of a single wire extension, and it is better to employ the usual 
twin flexible. | l ign 

As regards the load thrown on the aerial by the closed loop, 
it must be practically the same as with an earth. i n 

It might reasonably be thought that anything done inside 
the closed ring would not affect the aerial of a neighbour, but 
this remains to be proved. The writer finds that tavo circuits 
of his own, which are only a few yards apart, react on one on- 


. other; but apparently not easily: © | l 


It should cleariy be understood that the current that actuates 
the telephones flows round the ring, and is not a capacity cur- ` 
rent to earth. Capacity effects are, however, present, the chief 
being due to the telephones and their cords to earth. This is 
not a disadvantage, but the contrary, as it affords a path by 
which any H.F. that has passed unchanged through the recti- 
fier is drained off to earth. This can be demonstrated ‘by re- 
moving the telephones from the circuit and touching the back 
terminal of the rectifier with one finger, or connecting to earth 
through an adjustable 0.001 mfd. condenser. ‘This will often 
double the reading on the microammeter. ot 

Finally, the application of the circuit to valves must be 
briefly touched upon. Owing to the large capacity of the H.T. 
and L.T. batteries to earth, the new circuit does not seem likelv 
to be so useful as with crystals. The diagrams (c) and (d) 
show two of the simplest applications, but it is quite possible 
there are others where it can be used to more advantage. Also, 
it seems as if this no-earth system might be applied to the 
aerial itself. LESLIE MILLER. 

London, 8. W.16. 

February, 1927. z 
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HIGH POWER STATIONS.—B.B.C. STATEMENT OF- 
POLICY. 


Sir,—Appreciating both the public-spirited motive and the > 
independence of your attitude in dealing with broadcasting 
matters, I am sure you would wish me to join issue with you 
on the few occasions when I believe your conclusions are 
definitely wrong. | ` a 

With regard to the leading article in your issue of March 
2nd, I am sorry to note an undercurrent of innuendo. This, 
I believe, is best answered by a clear statement of the funda- 
mental facts of our present policy. .. | | | 
You. suggest first of all that we have left the crystal user 
out of account, and that those listeners who are close to the 
new high power transmitters will be at a disadvantage. Now 
our plan is quite definitely to place the new high: power trans- 
mitters ‘well away from. the large centres of population ‘at 
present served by broadcasting, and to give in. general the 
same field strength over large towns as we do:to-day, thereby 
not altering conditions in this important respect. A, y 

Secondly, as the alternative programmes are proposed to be 
each of the same strength, i.e., radiated from the same point,. 
the need for ultra selectivity in receiving sets does.not exist. 
Any set not being able to select between two equal strength 
programmes with considerable wavelength separation will be 
unable to cut out the Continental station of the future, working 
with only 10 to 20 kilocycles separation, and must be extremely 
out of date and badly designed. In some experiments we found 
that a reasonably well-manufactured set, crystal or valve, gave 
the owner a choice between two programmes of equal field 
strength without interference one with the other. 

Thirdly, on the question of competition in power and your, 
perhaps, unfortunate suggestion of an international struggle in 
the ether, I am sure that you underestimate the significance 
and the authority of the International Committee of Broad: 
casters which is now engaged in examining this very question, 
and is fully alive to the implications of the sane development 
of' international broadcasting conditions. i 

Fourthly, the basic reason why high power is essential to 
any adequate’ new scheme of distribution is that it is a pre- 
requisite to an uninterrupted service for every wireless user in 
the country. A lot of low power stations cannot fulfil this 
condition. | | H 

o THE BRITISH BROADCASTING CORPORATION, ` 
ee T hon, de P. P. Eckersley, Chief Engineer 
‘London, W.C.2. a4 i | | 
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“ The Wireless World ” Information 


Department Conducts a Free Service 
of Replies to Readers’ Queries. 


Three-valve Frame Aerial Set. ‘ 

Would you please give me details of a 
three-valve receiver suitable for use 
with a frame aerial? I wish to 
receive the local station at good 
strength and to have reasonable 
quality of reproduction and yet be 
able on occasions to hear distant 
stations at fair telephone strength. 
The valves used should be of the 2- 
volt type taking about 0.1 ampere 
each. , F. L. 


A circuit diagram of a three-valve re- 
ceiver having one stage of tuned high- 
frequency amplificátion, a valve detector 
. and one low-frequency stage is given here. 
A frame aerial tuned by condenser C, of 
0.0003 mfd. is connected to the input of 
the first valve, the grid being biased 
negatively to 1.5 volts. -The coupling 
between the high-frequency and detector 
valves is of the type developed by Mr. W. 
James for the ‘‘ Everyman Four’’ and 
other receivers; it has a primary and 
balancing windings of 14 turns each of 
No. 40 D.S.C. wire and a secondary of 68 
turns of No., 27/42 silk-covered Litzen- 
draht wound on a former din. in diameter 
and 35in. long. Condenser C, of 0.0003 
mfd. tunes the transformer. Grid con- 
denser C, has a capacity of 0.0002 mfd., 
and the grid leak R a resistance of i 
megohm. 

A transformer coupling is used between 
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the detector and the low-frequency valve. 
This is provided with a by-pass condenser 
C, of 0.0003 mfd. if one is not already 
included in the transformer itself. 
Naturally, this transformer must be a 
good one to ensure good quality. Conden- 


ser C of at least 2 mfds. shunts the H.T. 


battery. 

It will be noticed that no filament 
rheostats are used, but that a switch is 
included in the filament circuit. _ In a 
circuit of this sort it is important to, use 
valves having suitable characteristics. 
For the H.F. position one with an A.C. 
resistance of between 20,000 and. 30,000 
ohms should be used with a similar valve 
in the detector position; for the output 


‘stage a valve with an A.C. resistance of 


not over 10,000 ohms should be used. 
Normally, an anode voltage of 120 will be 
required for the H.F. and L.F. stages 
with about 60 for the detector. 

This receiver will tune from 200 to 
nearly 600 metres and be perfectly stable ; 
the setting of the balancing condenser, 


however, determines to some extent the- 


characteristics of the receiver, and for 
this reason should be carefully adjusted. 
As a frame aerial is used it is not neces- 
sary to set this condenser in the position 
to give a more or less perfect balance; it 
should be set a little above or below this 
position so that a certain amount of re- 
action is introduced into the frame aerial ; 
at the same time care should be taken that 


A three-valve frame aerial receiver suitable for loud-speaker reproduction of the local 
station and for the telephone reception of distant stations. 
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Questions should be concisely worded, and 
headed _*“ Information Department.” Each 
separate question must be accompanied by a 
stamped addressed envelope for postal reply. 


the receiver is ñot worked too near the 
oscillating point. If the receiver is grac- 
tically oscillating the quality will very 
likely be poor. e 
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Resistance-coupled Amplifiers, 


l often hear it said that a resistance 
amplifier -using anode resistances. 
of a high value amplifies : without 
distortion, but it seems to me that 
this cannot be true and that there is 
not very much to choose bétween a 
resistance amplifier of this type -and 
a carefully made transformer-coupled 
amplifier. Am I correct, please? 

J} McD. 


Resistance amplifiers using. an anode 
resistance of the order of 2 megohms and 
a grid leak of, say, 5 megohms; with a 
very small: coupling condenser jsuch as 
0.0001 mfd., certainly distort very badly. 
In the. first place, the lower notes are 
suppressed owing to the small yalue of 
coupling condenser used, and, secondly, 
the higher notes are not amplified to any 


‘great extent because of the circuit capa- 


cities, which have a relatively jow im- 


, pedamce as compared with the ohmic. 


resistance of the grid and anode resist- 
ances. If a curve were drawn showing 
the amplification at various frequencies 
the curve would start at a low value at,- 
say, 25 cycles, rise to a maximum at 
between 500 and 1,000-cycles, and then fall 
off rapidly at the higher frequefiies. 
Anyone possessing a good loud-speaker 
can verify these facts for himself, 

So far as transformer amplification is 
concerned, a good transformer used with 
a low-impedance valve will give better 
quality as a rule than the type of resist- 
ance amplifier discussed above. ‘The trans- 
former must, of course, be a good one 
and be used with a low-impedance- valve, 
but such transformers are easily obtained, 
and, even though a valve having a low 
A.C. resistance is used, a voltage step-up 
of about 35 per stage is easily obtained. 
This compares very favourably with the 
amplification given by one stage of resist- 
ance coupling when anode resistances of — 
the grid leak type are used. Stray capa- 
cities. are naturally not so serious when 
an anode resistance of, say, 4 megohm 1s 


employed, and the lower frequengies can 


be: brought up in strength by using 8 
coupling condenser and grid leak -of suit 
able proportions. 3 
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"THE . VALVE. 


years until to-day it is 


justly regarded as the 


oul of wireless. Considering the 


unpretentious start which the valve © 


nade and the fact that wireless at 


hat time appeared to be getting . 


long quite well without it, it is the 
hore remarkable that to-day we are 
0 completely dependent upon it in 


ts various forms and applications. 


Not only is the valve used in the 


ctual tran$mitter. or receiver,. but 
n many - auxiliary. directions, 
with - 
eng and telephone trans- ` 


Specially’ in connection 


missions. 


When will- ‘the valve reach 
inality in its development? Prob- 


y at no time in its history will- 
uch a stage be reached, for so. 
tany new roads. are open to de- | 


lopmeht which“ have limitless 
iorizons. The possibilities - 
nultiple electrode walves have been 

eloped only to a small extent, 
hough there is much. to. be done in 


is field. Substitutes for incandescent filaments will, no 
bt, be developed i in the future to enable us to obtain 


of ` 


mw F one asked what is the most useful component 
m in wireless communication to- -day there could 
be but one reply—the valve. 
ae x} i. beginnings the vaive has grown in a compote. 
VERE tively short period of. 


From small - 


CONTENTS. 


, EprroriaL Views 


; MopeRN VALVe’ MANUFACTURE — 
By J. J. Gracie. 


READERS’? NOVELTIES ... 


. HINTS AND Tres FOR 


CHOOSING THE Ricur 


By P. K. Turner. 


N EW APPARATUS 


. CURRENT Topics l 


By W. James. 


NEWS FROM THE CLUBS 


BROADCAST BREVITIES 
| RECENT INVENTIONS 


LETTERS TO THE EDITOR 


7 READERS’ 


“éctronic emission, and already we have the valve with an 


directly heated cathode, although this is: probably ‘only 


nan early stage of development ;: but whilst we look 
"ward to. the future we must not neglect the present, and 

Valves we have at our disposal to-day are unlikely to 
ecome obsolete for some considerable period. Our con- 
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How to Test Your VALVES ... 


PROBLEMS ... 


eliminate the 2- and 6-volt types as time goes on. 


cern should be to make the best use of them, being careful 
that each type is made to function under conditions most 
favourable for its best performance. | 

The present issue of Thé Wireless World has been pre- 
pared with the object in view of supplying this necessary 
information, and, in particular, details are given of the 
receiving valves now ‘available to 
the public. Looking through this 
formidable list one is almost forced 
to the conclusion that there are too 


AGE -$ 
pe $- many types made’ by neatly every 
ays valve manufacturer,. and ‘in very 
ae many cases the characteristics of 
valves are'so nearly similar that - 
414 $ the necessity for the two types 
‘New READERS 415. seems dóubtful.. One might, of 
course, go- much further with the 
VALVE 41T ¢ plea’ for standardisation, and say 
that the time has really come when 
- 422 greater attention should be paid to 
i 423 this subject, especially in view of 
the fact that an association of valve 
25, manufacturers exists which canlo 
much to facilitate standardisation. 
es ve. 429° Tn many directions it is obviously 
“439 $ | impossible to limit the number of 
ai . types, but different classes of fila- 
432 ment voltages must surely be an 
433 exception. Here it would seem that- 
436 $- it would be possible to dispense | 


with alternative filament voltages 
and base our requirements, say, on 

4-volt valves.and so gradually 
These . 
additional voltage types can have comparatively little in 
the way. of advantages, and yet they account for approxi- © 


mately two-thirds of the total number of valves which 


are really required. 
One final plea, which must not. be overlooked, is that | 


for a standard method of valve nomenclature which is | 


surely many years, overdue. l 
pn 
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` MODERN VALVE - 
MANUFACTURE. 


= Constructional Details of Receiving and Transmitting Types. 
By J. J, GRACIE. » 


it is doubtful if anything has changed more often 

than the design and methods of manufacture of 
thermionic valves, and more particularly receiving valves, 
during recent years. 
‘“ R” valve was generally accepted for all purposes of 
reception, and no other type was seriously contemplated ; 
to-day there are, at a modest estimate, something like 
150 different kinds of receiving valve on the market, and 
during this period of approximately four years there have 
also been many other valves which have sprung up, had 
a brief existence, and died a natural death. 

It can easily be appreciated that the valve manufac- 
turer has had his hands pretty full all this time; his job 
has,been twofold, first to improve existing valves and to 
develop new ones to give better characteristics, in order 


| ` VENTS move rapidly in the world of.wireless, but 


to meet the public’s ever-increasing demand for quality- 


with power, and secondly to improve his manufacturing 
technique so as to reduce costs and thereby permit a corre- 
sponding reduction in selling prices. - 


Manufaċturing Methods—A Comparison. 


The “R” 
make; the same valve nowadays is made in rather less 
than half an hour. ‘The old D.E.R. (then known as 
the L.T.1) took about five hours to make, and required 
a high degree of skill in electrode assembly, exhaust, and 
electrical treatment ; this valve is now niade in about one- 
tenth of the time, and the labour involved can be classed 
as unskilled throughout, a result which has been achieved 


largely by the introduction of automatic machinery and 


the use of electro- chemical means of creating vacuum, 
known as ‘‘ getters.’ 


Anyone visiting a medern valve works would recognise . 


very few of the operations in use four years ago. Prac- 
tically everything has been radically altered; anodes that 
used to be blanked out and rolled by hand are now turned 
out by automatic machines at several hundreds per hour,; 
grids that used to be wound by hand and laced with great 
care to a damping wire are now wound, spot-welded at 
every turn, and cut off continuously at high speed; ex- 


> 


It seems only a short time since the 


valve of four years ago took 2} hours to- 


haust by bombardment, lasting for two hours or more, has 
given way to machine pumps fitted with high-frequency 
gear. to volatilise the ‘‘ getter,” which produce highly 
exhausted valves at the rate of 300 an hour or so, and 
what is perhaps more interesting to the reader is the fact 
that these changes, which tend all the time toward faster 
production and the elimination of the ‘‘ human element,” 
tend also to an unmistakable improvement in the quality 
of the finished article. - The fine clearances common enough 
to-day between grids and filaments, the oe G and 
evenness of the grid turns in a modern high ‘‘ m?’ valve, 


the uniformity of characteristics between valve ‘and valve 


of the same type, could not be approached if one had to 
depend upon manual labour, however skilled Or con- 
scientious. 

Nearly all receiving valves are similar in general con- 
struction, that is to say, they consist of an electrode 
system, mounted on support wires which pass through a 
glass seal, the whole arrangement being confined in a 
glass bulb. which ‘is exhausted as completely as possible. 
The electrodes are-usually three in number—the filament, 
anode, and grid. The cathode emission is obtained either 
from the filament itself, as in the case of a bright ‘emitter, 


.by raising it to a state of incandescence, or from a coating 


on the filament, in which case the filament acts merely as 
a heater of the coating. Quite recently a new type has 
been marketed in which the cathode is a nickel cylinder 
coated with an emissive substance and heated purely by 
radiation from thé filament, which is inside, but not in 
contact with, the cathode. 

The glass operations are similar to those of. tamp: 
making. A length of glass tube is fed into a mahine 
which simultaneously cuts the tube.into short lengths'and 
forms a flange at one end, Fig. 1 (A). This “ flang” 
is placed in another machine, together with the exhağt 
stem and the requisite number of leading-in wires (Te 
which may number from four to nine, and the wires a 
fused into the glass pinch as in (C). During the fusi 
operation air pressure applied to the exhaust stem bl 
a hole through one side of the pinch, thus leaving¢ 
exit for the gases during exhaust. This is how gth 
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(oy 1.—Types of receiving valves and processes in their construction. (A) glass flange; (B) construction of leading-in wires; 

(C) compicte assembly of foot with wires fused into ‘‘ pinch ™ and exhaust stem attached; (D) cylindrical anode; (E) ‘“ tiat” 

or oblate. anode ; (F) cylindrical grid with singie support wire; (G) ' flat” grid with * hairpin ” support; (H) electrode assembly 
in bright emitter valve, showing spring tension on filament; (J) .06 filament and support prior to assembly ; (K) electrode assembly 
of .06 valve; (L) low temperature filament supported without spring tension; (M) method of springing straight horizontal 

. filament; (N) springing of inverted V filament ; © original shape of bulb; (2) valve ready for exhausting; (R) “ gettered” — 


valve ready for cementing to standard ž-pin cap (S). À 


*pipless ’’ effect is obtained, the stem being subsequently consists of a nickel-iron core plated with copper and 
filed off below the flange and hidden inside the cap. borax, designed to have the same coefficient of expansion © 
‘pe four external wires are of copper and are subse- ás the particular kind of glass of which the tube is made. | 
ently attached to the valve legs; the inner wires are The whole thing is known as the ‘‘'seal ’’ or ‘‘ foot,’’ and 
ually of nickel and carry one or other of the electrodes; it now remains to assemble the electrodes on it. The 
K small central portion, which is sealed into the glass, manner of doing this depends considerably on the type- 
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of valve under -consideration. The electrodes may be 
cylindrical or oblate, upright or vertical; the grids and 
anodes may be so large as to require two supports each ; 
whilst the filament may be straight, ‘‘ V,” ‘“ N,” or even 
“ W” shaped, requiring two, three, four, and five sup- 
ports respectively. Some filaments require springing to 
avoid displacement:on to the grid, in which case the 
tension has to be carefully controlled ; too much tension 
may cause the filament to stretch and break when heated 
up; t6o little leaves it loose and liable to sag. In a valve 
of the o.o6 ampere class the margin is necessarily very 
small indeed. 

- The anodes are usually made from nickel strip o.1 
to 0.15 mm. thick, fed into a machine which folds it into 
the required shape, (D) and (E). The overlap can be 
joined by welding or riveting. 

The grids can be made in several ways, all of which 
are automatic or semi-automatic. Small cylindrical grids 
(F) may be made continuously by a machine which winds 
the fine molybdenum grid wire round a straight-moving 
nickel support wire. A roller follows each revolution of 
the grid wire and spot-welds each turn as it passes over 
the support wire. Suitable interruption of the spot- 
welding current leaves unwelded gaps along the spiral, 
so that grids of the correct length are wound in rapid 
succession, cut off, and discharged by the machine. Flat 
oval grids are usually made rather differently; as in this 
case there are two support wires (G). A ‘‘ hairpin ”’ of 
nickel is clipped to a mandrel of the correct shape and 


the grid wire wound over it and subsequently welded by 


a roller. The pitch of the grid turns is regulated by a 


lead-screw, and it is possible by this method to get- as 


many as roo turns to the inch peace spaced and 
sy welded. l 


Filaments. 


There are various ways of making up and mounting 
filaments, which vary in size from the' "D. E.3 class, taking 
0.06 ampere, to the L.S.5, which takes 0.8 ampere, or 
the new K.L.1, which carries as much as 2 amperes. In 
general, however, there are certain laws to be observed, 
which govern the method of mounting, which leave very 
little choice as regards any particular valve. In the 

first place, as much of the hot portion of the filament as 
` possible must be contained inside the grid to prevent the 


passage of stray electrons from filament to anode outside’ 


the control of the grid. The cooling effect of the support 
Wires varies with the current carried by the filament, so 
that in the case of a bright emitter such as the ‘R ” 
(H) it is possible to allow several millimetres of cold 
(and therefore non-emitting) filament to protrude at each 
end. This has the advantage in manufacture of allow- 
ing plenty of ‘room for spot-welding the filament to its 
supports. At the other end of the scale is the D.E.3 fila- 
ment, which is hot practically throughout its length. In 
this case the whole filament is enclosed in the grid, and 
special arrangements have to be made for mounting it. 
One method is to form an incomplete loop of -nickel with 
"he filament mounted in the gap (J). The loop is 
nounted to its supports (K) and cut through at the points 
indicated by dotted lines in the neue the loose pieces 
deing then shaken clear. 
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Another essential is that the filament should be straigh 
i.e., coaxial with the grid and anode; appreciable sag 
ging tends to distort characteristics, and may even brin 
the filament on to the grid. Arrangements have therefor 
to be made, where necessary, for keeping the filamer 
taut. This would appear to be rather simple, but actu 
ally is not. It is impossible, for example, to supply th 


‘right amount of tension to a straight filament running .a 


a temperature muc h over 2 , 500° "Kk: such as a: bright 
emitting filament of the ‘‘R’’ type. On heating. up, thi 
tungsten wire simply stretches and finally breaks, anc 
one -must rely upon the non-sagging effects of Chemica 
additives to preserve a straight wire throughout <life. _ 
p Microphonic Noise. l 
It is much easier to spring a dull-emitting filament, a! 
its temperature remains well below the, “‘ softening ’’ poini 
of the wire, but here another and much more formidable 
difficulty arises; a sprung filament has a natural fre- 
quency of vibration, and if this frequency is within the 
audible range the valve is liable to cause what are known 
as microphonic noises. The modern tendency in design 
is always towards lower filament currents, and} unfor- 


tunately, the lower the current the greater is the tendency 


towards microphonic noise so long as the filament is 
sprung. One solution to this lies in a filament which 
such a low temperature that its filament does 
not expand or sag and therefore does not require -any 
tension. It will be noticed that the newest types: of low- 
consumption receiving valve embody this improvement 
(L). When a spring is used witha straight filament it 
usually consists of a strip of nickel steel (M), but in the 
case of the vertical ‘‘ V ” -filament a shaped hook of 
molybdenuni is usually sufficient (N). i 

The three electrodes are assembled on to the be foot ” 
by means of jigs. The precision of these jigs is-of a 
high order, as exact location is most important, and each 
seal is carefully inspected before passing on to the next 
operation. With few exceptions every joint is spot-welded 
by means of a momentary current of 200 to 500 ‘amperes 
at very low voltages. During assembly a small quantity 
of magnesium wire or strip is ‘lightly welded to the anode 
for a purpose which will be described later.  . | 


Exhausting. 


One matter of the utmost importance in the preparation 
of all electrodes, whether for receiving or transmitting 
valves, is the ‘‘ gas-freeing ’’- of all metal parts, which 
is carried out by cooking both the raw miaterial ‘and the 
finished articles, in a vacuum furnace at about 1,000° C. 
The raw metal contains various gases, such as water 
vapour and the oxides of carbon, not only on its surface, 
but internally, and it is essential that these gases be- 
removed before the valve is exhausted, otherwise the pro- 


‘cess cf exhaustion would be unduly prolonged and the 


probability of a permanent vacuum very much reduced. 
Once the ‘‘ volume gas’’ has been removed by cooking, 
it is found that exposure to the atmosphere does not cause 
appreciable reabsorption, even over several days, while 
any fresh ‘‘ surface gas’’ can be quickly got rid of by 
the pumping process. = | 
Orice the electrodes are assembled, the ‘‘ féot’’ is 
sealed into the bulb (P), the neck of which is melted by 
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lanufacture. attached to the anode now comes into operation. In prob- 

s around the flange and the excess of glass ably the best method an oscillatory circuit is arranged 
lear (Q); the valve is now ready for exhausting. so that a coil, carrying a heavy high-frequency current, 
> machine usually employed for this purpose con- can be lowered over the valve in one of the final positions 
f a circular manifold carrying up to twenty-four- of the pump. This sets up eddy currents in the metal 


age 


be - connections into which are placed the stems of parts of the valve, sufficient to raise the anode to a red 


Syalves to be exhausted. The rubbers are connected heat, and so volatilise the magnesium, which leaves the 


system of punips in such a way that as the manifold „anode in the form of vapour and condenses on the coldest 


SILICA SEPARATOR BETWEEN 
FILAMENT SUPPORTS 


SIDE 
SPRINGING 
SYSTEMS 


- "eee A 
E PLATINUM 


f 


SILICA 


E) INSULATORS 


TUNGSTEN 
FILAMENT 


4 . 


È 


$, 2.—C aka dona apaiia of the electrodes of a 4 kW. “ air-cooled ” transmitting valve. (A) glass seal for filament leads; 
side supports for filament leads; (C) silica separator for filament leads ; (D) springs and insulators for end filament supports ; 
Ra wi - ST: al 4 n- (Œ) Mament assembly. ; 

found, each valve is subjected to a more and more © surface’ in its immediate neighbourhood, usually the wall 
oces s of exhaustion. _At the same time, the of the bulb. In doing so it ‘‘ cleans up” the residual 
és through a gas oven maintained at a tempera- gas, together with the gas given off by the anode in heat- 
f 400° C. to 450° C., which has the effect of ex- ing up, leaving a gas pressure of the order of 0.0001 mm., 
ig from the glass parts any gases contained by which constitutes a sufficiently ‘‘ hard ’’ yacuum for our 
in particular water-vapour, which has disastrous purpose. sats 
5s on the emission of most dull emitters. By the The valve is then sealed off below the flange (Q), and 
he valve has reached the end of the circuit the gas the four-pin base is fitted by the application of cement, 
ure inside is of the order of 0.01 mm. of mercury; baked in a small electric oven, fitted over the base (S). 

S even a this ‘pressure far too much gas in the The subsequent processes depend upon the nature of 
) - the formation of a coating of such a the valve. A bright emitter needs only to be run for a 
nce as thorium, for example, while the gas itself short time at slightly more than normal voltages, whereas 


Id in vent of any emission being produced, a dull emitter requires a certain amount of electrical 


Bethe eater oe See ee CA Would treatment to produce the required standard of emission. 
- Thoriated valves, for example, require the thoria in the An 
ed to the surface of the 
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filament te form a molecular coating of thorium, the 
tungsten acting then partly as a heater and partly as a 
reservoir of more thorium. Again, some coated filament 
valves are lit up during the pumping operation to gas-free 
the coated substance and leave a pure uncontaminated 
salt of barium or strontium, or whatever the emissive 
substance may be. 

It only remains to test the valve for emission, vacuum, 
filanient volts and current, and characteristic slope. The 
vacuum is taken as roughly proportional to the amount 
of negative grid current due to ionisation of the, gas 
particles, and is measured by applying a fairly high posi- 
tive voltage to the plate and varying negative voltages to 
the grid, with a sensitive galvanometer in the grid-fila- 
ment circuit; a soft valve gives a current of the order 
of microamperes, but a hard one gives practically no 
‘backlash +> at all. 


Transmitting Valves. 


Both in construction and manufacturing processes, 
transmitting valves are a different proposition, the reason 
being, of course, that whereas in the receiving valve the 
object is to ensure the best possible reproduction of signals 
consistent with the minimum expenditure of power, the 
transmitting valve has to deal primarily with power out- 
put. The power used in a receiving valve is nowadays 
of the order of half a watt in the filament and anode 
circuits; in a transmitter the filament wattage alone is 


General view of machine pump for exhausting receiving valves. 
are valves waiting their turn for pumping and on the right a valve is about to enter the 


oven. 


In the foreground 


At the other end of the oven the high-frequency coil has descended over a 
pumped valve to liberate the magnesium, and in the last position a valve has been 
sealed off and is being automatically removed from the machine. 
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anything up to a kilowatt, and the valve may be calles 
upon to handle as much as 15 or 20 kW., of which & 
may be dissipated at the anode in the form of heat. 
anode voltage is often of the order of 10,000, but thi 
is by no means the limit, one type of rectifying valmi 
being capable of standing up to as much as 150,000 volts: 
Clearly, then, the running conditions of transmitting 
valves are considerably more severe and must be taken 
into consideration during manufacture, with the result 
that a number of changes in method and design at once 
appear. a 
The amount of heat dissipated internally imposes addis 
tional restrictions; the glass bulb in turn has to pa s on 
this energy in the form of thermal radiation, and im the 
high-power valves we soon reach the limit both in size c Kà 
bulb (for practical purposes) and composition of glasi 
Beyond 4 kW. or so it is necessary to use some subst 
such as silica, or, better still, to dispense with the glass) 
envelope altogether and make the anode the outside oa 
the valve, cooled externally by circulating water or Oily 
The last type is generally known as a “* water-coole 
or, more accurately, “‘ cooled-anode, ” valve, and is the 
type now used in practically all long-range ™ high- ponai 
transmitting stations, such as Daventry, Rugby, and t 
new beam stations. 
In a valve dissipating up to $ kW. it is ee t 
use nickel anodes, but above this both anodes and g 
must be of a less volatile metal, such as niolybdent um, 
while tungsten is preferable for support wires in cer mi T 
cases. The-anode -of the “ water” 
cooled ° valve does not reach a high? 
temperature and can Mer be mac T 
of copper or iron, ~ - 
> 14s impossible to use the Scat nary 
flat glass - ““ seal”? common ‘to aii 
receiving valves, because the heavy 
currents involved; and the high anode 
voltages used, usually round about | 
10,000, necessitate a double-ende d 
valve, while the grid lead, for 
siderations of both insulation and 
capacity, is usually taken out through 
the side of the bulb. The size of thé 
anode and grid leads, hitherto unim= i 
portant, now demand consideration, 
especially on the lower wavelengths; i 
where the grid current is of the order 
of amperes. “| 
The grids of transmitting vA are 
quite ` complicated structures. Those 
of modulators have generally the usual 
spiral formation, but the grid of p 
oscillator is, as a rule, of molybdenun 
mesh, the spacing being closer at the 
ends than in the middle. In both 
cases the grid is carried by a igi 
framework of molybdenum channel” 
solid rod, designed to withstand he 
effects of high temperature. T 
The filament is usually in the form 
of V rS Raps of the 
loops. may be kept. in position -by 
springs ìn buttons of + insulating 
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naterial fixed in the top of the grid, or by vertical rods - 


‘rom the filament seal, but in some rectifying valves a 
pecial arrangement is made for -springing the filament 
from an arm through the side of the bulb. 

It will. readily be appreciated that, in view of all these 
restrictions, the manufacture of transmitting valves does 


hot at present lend itself to standardisation ; moreover, ` 


ferent types of valve. 3 
We-can perhaps take as typical the manufacture of a 

glass transmitting valve of, the 4 kW. input class, and, 

later on, a.cooled anode valve. ` 7 | 


methods of production vary considerably with the dif- 


©) 
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In the glass valve there are four ‘‘ seals ’’ to be made, 


lwo for the filament leads at one end of the valve, one 


for the anode lead at the other end, and the grid seal at. 
he side of the bulb. All these seals are of the ‘‘ in-. 


erted ’’ type, ¿.e., the flat ‘‘ pinch” is outside -the 
alve and supported by a double glass tube, Fig. 2 (A). 


Pure platinum is -used in ‘the form of strip in order to- 
ass the heavy current (25 amperes in the filament cir- 
uit) without undue heating. ~ The external leads are of 


tranded copper and ‘inside nickel rod or strip connects 


vith the electrode system. Fig. 2 shows the electrode 


ystem and its supports in detail and is self-explanatory. 
It will be noted’ that quite 2 lot of ‘‘ extras,” such as 
lica separators (C) and beads (B) are used to secure 
adequate insulation and precise spacing, and that great 
rouble js takèn to keep the more susceptible glass parts, 
such as the seal, out-of the heat zone. ° 
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| “Fig. 3.—Cooled anode valve. (A) filament seal; (B) top filament support ; 


. work with threads. of tungsten. . Once the grid is mounted, 
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The filament seal and supports having been prepared, 
the filament, which has been previously bent to the correct 
shape, is mounted on the molybdenum strip supports (E). 


The grid frame consists of E of channel molyb- © 


denum, carrying bands of molybdenum strip along its 
upper half, with lower down a wider spacing ring of the 
same materia], and at the base a wide band of iron, 
which is eventually fitted over the outer tube of the fila- 


ment seal and tightened up .by means of small bolts and 


nuts. 
grid, although the grid lead is taken out elsewhere. 
grid itself consists of molybdenum mesh and is first cut 
to shape and then literally sewn by hand on to the frame- 


The filament seal thus acts as a support for the 


THIMBLE OF PURE 
PLATINUM 


GLASS TOMETAL _ 


OP END OF Fi 
SYSTEM 
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© PAA seal. 
the filament springs (D) are put in position and the fila- 


this part of the valve is now ready for sealing-in. . 


a 
ae 


The . 
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ment correctly adjusted for position- and tension, and- 


The anode is made from molybdenuni sheet and is of. 


the usual cylindrical form. Among the mechanical dis- 


advantages of molybdenum is its reluctance to. bespot- 


welded to itself, and so rivets are used throughout. 


The 


anode is mounted on a framework of molybdenum up- 
rights and clamped by an iron band to'its.own glass seal.: 


which is then sealed into one end of the bulb, -which 


differs from the ordinary valve or lamp bulb in having a 


neck at both ends. ‘The grid-filament system is then 


sealed in at the other end, great care being exercised to 


get the two systenfs truly coaxial; finally, the grid lead 
is extracted through a hole in the side of the bulb and 


joined to the grid seal, which is then attached to the bulk 
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from outside. It will be seen that the manufacture of 
such a valve as this involves a high degree of skill in 
glass-blowing, mechanical fitting, and even needlework ! 

The exhaust of a valvé of this sort is a long job, re- 
quiring several hours’ constant attention by skilled ob- 
servers. In this case, of course, automatic pumps are 
ruled right out, and each valve has its own pump system, 
which consists of a high-quality mercury vapour diffusion 
pump backed by a rotary oil pump. ‘The valve is sealed 
on to a glass manifold connecting with the pumping 
system, and by means of a change-over tap and a McLeod 
gauge readings can be taken of the approximate pressure 
in the valve at any time. A gas oven is lowered oyer the 
valve, which is ‘‘ baked’ at 400° C. for half an hour 

liberate the ‘‘ glass ’’ gases. The diffusion punip is 
then operated until a good vacuum is obtained. 

During this time the electrodes have, of course, been 
cold, but now first the filamentis lit up, and then volts 
are applied to the anode and grid, and in consequence 
large quantities of gas are given off as the electrodes heat 
up. The whole of the remaining time is applied to the 
removal of this gas as fast as it is evolved, and the 
severity of this ‘‘ bombardment ’’ of the electrodes. may 
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Apparatus for pumping medium-power transmitting valves. 


condensation pump and liquid air trap bzlow table and gas oven lifted clear of the valves during _ 


bombardment. 


- anode has to dissipate from two or three times its norm 
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be estimated by the fact that at different periods tk 


loss, running at a white heat for many minutes at 
stretch. The valve is then sealed off and is ready £ 
use after the usual beads and sleeying have been attache 


Cooled Anode Valves. 


Technique of a different character has been develop 
in the construction of the cooled anode valve. Compas 
with any type of receiving valve, this might reasonap 
be described as a heavy engineering job. The “bus 
ness °’ end of the valve consists entirely of metali 
the work is done by specially trained miechanies, mi 
filament, grid, and anode systems are built up separa 
then assembled, sealed in, and exhausted, but the meth 
employed are’ different from anything so far described. 

The anode, as has been said, is the outside of t 
valve itself, and must therefore be absolutely non-po 
and free from cracks, even at fairly high temperati 
In the case of single-ended valves it is pressed os 
copper sheet into a closed cylinder gin. or rin. d 
and tin. thick, with a flange at the open end; in o t 
end are fitted first a cone of nickel-iron tapering outia 
to a very thin edge, which will ultimately receive 
glass bulb direct, and 
a copper cone, ‘whi 
virtually an internal 
sion of the anode ai an 
an electrostatic s nie 
glass-to-metal joint. 

In addition there is 
ternal copper fli 
acts as a support 
water-jacket when t 
is in use, THE AAO 
usually cylindrical, b 
the case of a ee ere 
sometimes binocular, te o i r 
duce the filament-anode pa 
and also: to relieve el 
static stresses aoc 
filament limbs. The nic 
iron cone is copper-plat 
and treated with — 
the edge, after which one 
of the glass tube which 
ultimately contain the sea 
and electrode supports is he 
round it and melted a 


is, 
ep 
h, 


borax 


carefully — controlled | 
flames. The joint ~ f: 
Formed is not only apoo 
gas-tight, but mechan 


very strong and free 
strain. — 
The grid of a “cool 
anode ’’ valve is simila 
that of a large transmitt 
valve in general design, $ 
more robust in construct 
and mounted on bands a 
seals in much the“ s 
way. . 


Note the mercury vapour 
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The filament current is usually 50 or 75 amperes, and 
rdinary platinum seals’ in- glass pinches ` are no longer 
dequate. The methéd employed is shown in Fig. 3, in 
hich it will be seen that a platinum ‘‘ thimble ” is joined 
irect to the glass tubing. ‘The external copper lead is 
ushed up ‘inside the thimble, and a clamp is tightened 
p on to the thimble, gripping the copper lead securely 


ind at the same time passing the’ current to the filament 
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by the usual ‘‘ backlash °’ method, owing to the high 
voltage and currents involved, so a receiving valve of 
the L.S.5 type is attached beforehand to the valve by 
glass tubing, and suitable voltages are applied‘to its 
plate and grid, and the reverse grid current is measured,” 


exactly as in testing for ‘‘ backlash ” in a finished receiv- 


ing valve. We thus esttmate the vacuum in the small 


valve, which can be taken as approximately equal to the 
yacuum in the larger one. ; 


4 l ` 


Representative types of receiving vaives (A to G) compared with some high-power transmitting” valves and 1 their’ components. . 


e anode and grid ofa 4 kW. transmitting valve are shown at H and J. 
Fectiner. and L is a rectifier epecialy designed tor an anode potential of 150, ,000 volts. 


1 


support.. The | filament itself is, of course, of generous 
roportions and so are its springs, which are made of stout 
ungsten wire. : 

The sealing-in of such a ee is made difficult by the 
act that the anode is opaque, and it is impossible to’ see. 
y eye whether the grid and filament are co-axial with 
he anode or not. High-precision ‘mechanical devices are 


herefore used for this operation, no subsequent inspec-. 


ion of the electrodes being possible, and up to,the present . 
he result has been quite satisfactory. In passing, it may 
æ said that it is actually possible to inspect the electrodes . 
y taking X-ray photographs of them, and this process . 
s regularly used in ‘‘ inquests ’’ on valves at the end of 
heir useful life, but obviously does not lend itself readily | 
o factory usage. : 

The exhaust and bombardment. of cooled anode valves 
asts for twelve hours or more and i is carried out on much 
he same lines as for glass valves, except that much more 
ower is used and additional technical problems. are in- 
toduced, some of a very interesting | nature. In the 
inished valve it is not convenient to measure the vacuum 

B43 


XK is a sectional view of a double-ended Tooled-anode f 


After exhaustion, a ‘cooled: anode ae is- fitted with 


‘specially designed caps forthe’ filament and grid leads, | 
the anode connection being made oe to the anodes 


itself. 


+ 


a ; ©: Conclusion. 


In conclusion it may be said that, owing to the enor. 
mous rush of new development work, the technique of 


valve manufacture is. actually further -from standardisa- 
tion to-day than ever before. 


The constant cry for lower 
filament current plus better characteristics plus lower 
prices, in receiving valves, together with the necessity for 
increased power in single- valve. transmitting units. plus 
ability to handle short. wavelengths,” have combined to 
make the manufacturer’s life ‘‘ not a happy one.” Pre- 


sumably the thermionic valve, like its more ‘brilliant but 


less. ambitious brother, the electric.lamp, will ultimately 


arrive at something like finality, when the number of 


types will be Yeduced to reasonable proportions and 
E E SR and purchaser alike wal are time to take _ 
“ breather.” 


¢ i ga . > ‘ 
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SIDE-PLAY IN CONDENSER 
SPINDLES. 


The system of vernier control, con- 
sisting of a small friction wheel at 
the edge of a condenser dial, has 
been described in wireless periodicals 
since the earliest times, but the par- 
ticular arrangement shown in the dia- 
gram serves another purpose. 
Side-play, if not already present in 
the top bearing of a cheap condenser, 
soon develops where the diameter of 
the spindle is small, resulting in 
scratching noises due to the intermit- 
tent contact and to small changes of 
capacity. By fitting zwo vernier 


attachments at points on the edge of 
the dial separated by go° the spindle 
is continually forced to.one side of 


Two vernier control knobs fitted to take -` 
up side-play in the condenser spindle. 


the bearing and no further trouble 
will be experienced. H. D. H. 
cooo p 


COIL WINDING. 

The art of winding single-layer 
coils has fallen into abeyance during 
the vogue for plug-in coils, but is now 
being revived for the construction of 
H.F. transformers for short wave- 
lengths. 


The use of ordinary wire paper 
clips to hold the ends of the winding 
before fixing to soldering tags is well 
known, but this method cannot be 


Holding wire in position when winding is 
interrupted half-way through coil. 


employed should it be-found neces- — 
sary to interrupt winding operations. 


half way through the coil. The dia- 

gram, which is self-explanatory, 

shows how two rubber bands may be 

applied to hold the wire under these 

conditions. | W. B. 
oo0oo0ọ 


CONE DIAPHRAGM CONSTRUCTION. 

The formation of a stiffening rim 
at the edge of a cone loud-speaker 
diaphragm is greatly facilitated by 
the use of a small forming tool. 


‘This consists of a piece of wood of. 


round section Zin. to din. in diameter 
and qin. to 6in. in length. The end 
is sharpened to a chisel edge and then 
saw-cut with a fine back-saw to a 


depth equal to the width of rim re-- 


quired. The saw-cut should be made 
slightly to one side of. the chisel edge 


Forming 
speaker diaphragms. 


~ 


a rim on the edge of cone loud- | 


A Section Devoted.to New Ideas and Practical Devices. 


\ 


which should, in turn, be rounded at 
the edges to prevent damaging the 
paper. - Re | 

The tool is worked round the edge 
of the paper with suitable pressure 
from the thumb in the position shown. 
No attempt should be made to finish 
the rim ‘‘ once round ’’ as the papèr 
will be sure to crumple ; three or four 


circuits should be sufficient. 


The formation of a rim in this way 
is useful When constructing double- 


cone diaphragms, as ‘indicated in sec- 


tion in the diagram, as a much firmer 


`. joint between the cones is thus ob- 
‘tained. 


V. W.E. 

oo0oo0o0 i 
SOLDERING HINTS. 
Faulty connections at soldering 
tags can often be traced to the pres- 
ence of a non-conducting film of 
resin between the tag and holding: 


i 


Before soldering connection to tag, be 
downwards to prevent flow of fux 
to winding. l 

due to flux gravitating 


down screw 
f the 


on to the screw and the end. 0 
winding. J z 

To avoid this trouble, all that 15 
necessary is to bend the tag down ve 
fore soldering, as shown in the. di3- 


gram. -This also directs the flow of 
solder to the desired point. 
y. W. JE. 
pa BAM 
3 
ae 


APRIL Cth, : 1927: * 


A Section Devoted to the Practical Assistance of the’ Beginner. 


PROTECTING VALVES AND 
BATTERIES, 

Few of us are entirely guiltless in 
the matter of burning out valve fila- 
ments and short-circuiting expensive 
H.T. batteries. Good resolutions as 
to the observance of such obvious pre- 
cautions as disconnecting the neces- 


sary leads are often neglected when | 


making hasty adjustments or experi- 
mental alterations, and in the long 
run the ‘slight expense and trouble 
involved in. fitting some form of 
safety device which compensates for 
the fallibility of the human element’ 
will be amply repaid. — 

One of the most certain methods of 
reducing risk of damage is to inserf 


Pig. 1.—Connections: of a D.P.S.T. switch | 
arranged to break both L.T. and H.T. cir- 
cults, It may-be connected up externally. Ţ 


a fuse in the junction between H.T. 
and L.T. ‘batteries; though unfortu- 
nately the number of fuses which are 
really satisfactory is- at present 
Strictly limited. It. is still better to 
it separate fuses in each positive 
igh-tension lead, 

A good alternative method is to fit 

4 switch in such a way that the nega- 
tve H.T.: lead is broken as well as 
the L.T. supply to the filaments: The 
blades of the switch ‘should be ar- 
B15 + 
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_ rheostats. 


ranged to ‘‘ make ” the high-tension 
circuit before the filaments are 
lighted, and—more important—to 


break the L.T. before the H.T. is 
disconnected. By observing this pre- 
caution, risk of damage to such iron- 
cored inductive windings as those of 
transformers, loud-speakers, -etc., is 
avoided. The connections of the 
switch are shown in Fig. r. 
The simpler device suggested in 
Fig. 2 is not altogether satisfactory. 


_ At first sight it may seem that the 


H.T. circuit is broken as well as that 
of the L.T. battery ; a moment’s con- 
sideration, however, will show that 
this is not the case, as the negative 
end of the battery is still connected to 
the filaments through the L.T. and 
The arrangement is, how- 
ever, of some utility, if it is always 
remembered that the rheostats should 


be turned to the “‘ off ’’ position when 


making adjustments. 


0000 


VALVE CLASSIFICATION. 


>The amateur would probably ‘do 


well to relinquish the idea of men- 


tally ` classifying valves under the 


arbitrary headings of “ H.F.,’’ 


L.F.,’’ “power,” etc. The present- 
day practice in this respect is liable ~ 


to be confusing,’ and is in any 
case hardly helpful as an aid to the 
choice of a valve for a specific 
purpose. | | 


It would appear to be a better prac- 


tice to cultivate the idea of always 
thinking ia terms of anode impedance 
(or A.C. resistance). Thus, .for the 
majority of modern transformer- 
coupled H.F. amplifiers, a ‘‘ 20,000 
ohm ” valve, with a filament rating 


suitable for the L.T. battery in use, . 


would be chosen. It should be real- 


ised ‘that „while the highest possible 


amplification factor for a given im- 
pedance is always desirable, designers 
are limited by various inherent diffi- 
culties, and in any case the figures 
applying to any of the more efficient 
makes are more or less the same. ' 
Taking the particular class of valve at 
present under consideration as an ex- ` 
ample, we find that an average ampli- 

fication factor of about 20 is obtain- | 
able, although this is generally 

reduced slightly in the case of those 

with 2- and 4-volt filaments, which 

are inherently somewhat less efficient, - 


._all-other things being equal. — 


The modern ‘‘ 20,000 ohm ” valve 
is one of the most generally useful, 
and its usual title of ‘‘ H.F. ampli- 


SWITCH | "> 


-Fig. 2.—Another me‘hod of fitting an 


“6 on-off” switch. Note that the filament 
rheostats must be the “off ” position 
to disconnect the H.T. battery. 


fier ’’ is apt.to be misleading ; indeed, 


it has usurped the majority of the 
functions of the original ‘‘ general, 
purpose ’’ type, as it operates satis-. 
factorily as a detector or first stage 
L.F. amplifier in the majority of- 
circuits. ane : 
_ Reference should also be made to 
the - class. including the so-called 


~“ power” valves, “of from 5,000- 


10,000 ohms impedance, generally: 
used in the last stage of loud-speaker 


410, 
sets from which no great volume is 
expected, and where cost, both initial 
and maintenance, 
It must be noted that, if the figures 
above are taken as truly representa- 
tive under working conditions, the 
valve with the lower rating will as a 
rule be able to deliver louder undis- 
torted signals, but will consume more 
high-tension current.. The dividing 
line between these valves and the 
“f super power 


is a consideration. ~ 


any audible 
’’ class of some 2, 500- 
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3,500 ohms tends nowadays to become 
less distinct. 

It must not be thought that there 
will be a vast difference in perform- 
ance between valves having imped- 
ances differing only by some 10 or 15 
per cent., providing the relationship 
between the amplification factors 
remains sensibly constant; thus, it 
would be a difficult matter to detect 
difference in signal 
strength were a 20,000 ohm valve to 


naas 


DISSECTED DIAGRAMS. 


“with resistance coupling. 


APRIL- a 1927. , 
be substituted by one of 18, o00.ohms 
and equal efficiency. 

- The high-amplification, high-im-: 
pedance valves of from 50,000 
100,000 ohms are being produced in 
increasing numbers, and haye several 
distinct fields of usefulness, notably 
as tuned-anode H.F. amplifiers, and 
as anode rectifiers or L.F. amplifiers 
They must, 
however, be used with care and al 
undet expert advice. o 


Practical Points in Design and Construction. 


No. 66. —Anode Detector with Two Resistance-coupled 1 L.F. Anipiiners: CEE S ` 


(Continued from last week’s issue.) 


The present series of diagrams is intended to show progressively, and in an easily understandable 
-ananner, the various points to which special attention should be paid in the design of typical wireless 


receivers, and at the same time to assist readers in mastering the art of circuit diagrams. 


In the 


skeleton diagrams below are shown some modifications of the receiver discussed in last week's issue. 
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Reaction is added by inserting the neces~ 

sary coil 

inductance 
the detector valve. 


LTHOUGH reaction control at 

its best is not obtainable when 
using a ‘* bottom bend ’’ detector, 
the arrangement shown at (1) will re- 
sult in a very considerable increase of 
range. A No. 30 or 4o reaction coil 
will generally be sufficiently large for 
use on the broadcast waveband, while 
a No. roo should be suitable for 
Daventry. This coil, and the aerial 


variably coupled to the aerial - 
in series with the anode of. 


Non-essentials are omitted. 


LOOO 


By connecting an H.F. choke and the usual 
by-pass condenser in the manner shown, 
the H.F. and L.F. currents are more or. 
less separated, ' 
inductance, may both be mounted in 
a ‘“‘ two-way ” holder. 


Selectivity may be improved by in- 


serting a fixed condenser of 0.0001 to . 
0.0003 mfd. in series with the aerial, ' 


as indicated at C in (2). In this 
diagram is shown one of the many 
possible methods of separating H.F. 
and L.F. currents, and of preventing 
(or, rather, reducing) the application 


Another | method of preventing possible 


- ill effects due to the passing-on of H.F. 
_impulses into the L.F. amplifier. A resist- 


ance R is inserted. 


of H.F. impulses to the grid of the 
L.F. amplifier. The arrangement 
shown in (3) serves a similar purpos 
and is ‘simpler ; the resistance R, œt- 
nected to the grid of V,, may be of 
from o.r to 0.5 megohm. ‘This de 


. vice may be combined with (1), g- 
ing the arrangement of the B.B.C. 


demonstration -receiver ‘‘B” (se 
Wireless World, March 16th, 1927) 
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E Characteristics Required for the Various Stages in a Multizvalve Receiver. 


By P. K. 


C HOOSING the right valve is an easy task if you 


are not afraid of arithmetic, but a puzzling one ' 


_ for the hazy-minded. -Of course, there are two 
arts to the problem—first, to work out just what charac- 
erstics the valve should have ; second, to find which of 
he valves on the British market have these characteristics. 

There are eight distinct functions which the valve may 
æ called upon to perform, and they fall into the follow- 
ng classes :— a S 


(1) “ Power,” i.e., the last valve in a domestic loud- | 


speaker set. l i 
_ (2) “ Transformer amplifier,” i.e., any valve to be 
followed by a transformer, the ratio of which can be 
chosen: at will. in A | 

(3) ‘‘ Voltage amplifier,’’ to be followed by some form 
of coupling such as resistance, choke, or tuned anode. 

(4) ‘‘ Grid “detector?” ae * | 
(5) ‘‘Anode. detector.”’ | l 
(6) “ Super power,” z.e., for use in the last stage of 
a high-power ‘amplifier. `> | : 

7) Power rectifier for H.T. supply from mains. 

-(8) Valves for A.C. filament feed. | Bs 
I can see no better way of tackling the’ problem than 
lo take each position in a multi-valve set in turn, and 
ee what is required.” -> ~ “sta? 


f 
7 f 
' 


| The Power Valve. , 
Here the first essential, of course, is the ability to 


Put out enough power. It may be as well to begin, with 


e consideration of. this valve, a campaign for the use 
of a type of valve curve different from the usual,, This 
latter, as is well known (see Fig. -1), shows the anode 
current for any grid voltage, each curve being for a fixed 


anode voltage. -It may be said at once that curves of 


this type are practically usgless for purposes of design. 
But if we take the four points A, B, C, D, for zero 
grid volts and various anode voltages, and plot them as 
one curve, as in Fig. 2, we have a curve of much greater 
utility. For the. moment, however, I will base my 
discussion on the type of curve shown in Fig. 1, assum- 


ing that the reader also has information as to the p 
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(‘‘ voltage amplification factor °’) and Ra (‘‘-A.C. anode 
resistance ’’ or ‘‘ slope resistance’’) of available valves. 

Now, in the case of the power valve, the requirement 
already mentioned—sufficient. power—means that there ' 
must be enough ‘‘ straight ’’ in the characteristic curve. 
To get reasonable volume from a loud-speaker, there must 
be generated in the anode circuit of the last valve a volt- 
age swing of about 120 for a ‘‘ 2,000-ohm ’’ loud-speaker, 
or about 80 for a ‘‘750-ohm.’’ Now, suppose that 
Fig. 1 is the curve of a power valve with an amplification 
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‘Rig. 1.—Usual form of characteristic curves of à typical power ` 
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Choosing the Right Valve.— 

factor of 5. If we are to have 120 volts swing in 
the anode circuit there must be 24 volts grid swing. So 
we must have a ‘‘curve’’ which is straight (or nearly 
so) between D. and E. That is the first requirement, the 
actual grid voltage of E (24 volts in this case). being 


worked out as shown below. ~ 


IN MILLIAMPERES 
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Fig. 2.—Anode characteristic curve “(or zero grid volts) of the 
same valve as Fig. 1. 


The second requirement is a slope resistance which is 
not too large for the loud-speaker. The bass notes will 
suffer if this slope resistance is much above 3,000 ohms 
for a 750-ohm speaker, or 7,000 for a = 2,000-ohm 
speaker. - This, of course, excludes the case where an 
output transformer is used; but it still applies for the 
modern -fashion of choke output to keep the D.C. out 
of the speaker. 


The Mutual Conductivity. 


None the a of any \ 
on the Rg. In fact, the ratio a/Ra is the very important 
thing called the ‘‘ mutual conductivity,” and is usually 
written Gm (except by valve makers, who for some un- 
known reason often call it K,). Gm is usually given 
as the above ratio multiplied by a million: in other 
words, multiply a by. 1,000 and divide by Ra expressed 
in thousands. of ohms. Thus a power valve with Ra 
of 3,000, m of 3.3, has a Gn of 


3:3 X- 1,000 300 . 
Up base, ee ae 1,100 ‘‘ microamps per volt.” 
3 3 


Every valve maker tries to get as high a Gm as pos- 
sible. Plenty of filament power helps: a 625 valve (¢.e., 
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valve is limited if we put a limit | 


APRIL 6th, 1927. 
with a filament current of 0.25 amps. at 6 yolts) car 
always-be made with two or three times the Gm of a 306. 
Again, an extremely high u. valve cannot be made with 
so high a Gm as one with a lower u; and, lastly, there 
is in some sense a compromise between long life and high 
Gn. ae ; B 
Getting down to brass tacks,`a valve with a 525 or 625 
filament and Ra of about 3,000 will probably. have a p 
of something between -3 and 5, and will have a long 
enough curve to give the 20-volt grid swing required to 
get enough output for a 750- -ohmi speaker. There are 
Soveral such valves listed. As between the various ones, 
see which has the shortest bottom bend: this will need 
the smallest H.T. supply both for voltage and current. 


With this valve in the last holder you can just fill’ a room 


with a D.C. supply of ro mA at 120 volts, and do it 
properly with 20 mA at 200 volts. 

With a 2,000-ohm speaker you can go up to, say, 7,000 
ohms Rg, ' and get a u of about 8 ; 


to go for 5,000 ohms and a u of 6 or thereabouts. Even 


with these lower values you will need at least 150 volts 


and 200 or more if you want full volume. 

Please do not laugh at this—I know that hundreds of 
people are connecting loud-speakers to last valves fed. 
with go volts, with about 4$ volts bias, and producing 
very loud noise. But I am talking now about pure 
reproduction. Under-power is one of the three great 
curses of out-of-date wircless. 


The Transformer Amplifier. 


Let us first consider L.F. transformer coupling, As 
we all know, a transformer will not 
currents. Further, an intervalve transformer does not 
transform the lowest frequencies very well ; but the point 


but you will be wiser 


transform direct 


where it begins to go on strike is within the user’s con- 


A good, big, expensive transformer will deal with 
much lower frequencies than a skinny one. 
the extra money partly as a reward to the maker for 
knowing how, but largely | 
quencies you need more wire and more Stalloy, and both 
cost money. But also—and it is a big but—eny trans- 
former will get lower and lower frequencies as you use 
before it a valve of lower and lower Ra; and, considering 
various ratios of transformer by the same maker, the 
lower the ratio the better the low frequencies. 

So, if you are using a first-class transformer of low 
ratio, you can use a valve of fairly high Ra, and thus 
make up for the low transformer ratio by high y in the 
valve. But if you want to get fair results from a not- 
too-good transformer, keep Ra down. 
Ra is the limiting factor, and that good magnification 
for the whole stage depends on getting a fairly high # 
for a given Ra. In fact, a high Gy» is the qué lity Wanten 
for a transformer amplifier. 

Getting to figures : as an example of what can be dine 
with a transformer, take a Marconi Ideal 2.7: 1 after a 
3,000-0hm valve. The falling-off will be only 10 per 
cent. at 32 cycles—which is for practical purposes all 
that we need—and the stage magnification about 8. The 
same transformer, or a Ferranti AF3, with a 20,000 ohm 
valve, will give fine results. With a 40,000 ohm-valve 


it will give excellent results 7/ you are clever. Roughly 
speaking, I feel that the following table indicates the 
| B , 22 


yecause to get the lower fre- 


You pay 


You will note that | 


4 
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hoosing the Right Valve— | 
ighest Ra safe to use before a transformer for the ratio 


amed :—. 
Ratio : 24 ¥. ee 4:1 6:1 
Max. Rg: 40,000 -20,000 10,000 5,000. 
-Even so, this only applies if the transformer is first 
lass. If it is good second class, cut Ra to half or two- 
hirds the above values. If-the transformer is not up 
o this quality burn it. - `. CaN 
Having decided the Rg, simply get the valve with the’ 
ighest 44, provided that Rais not above the settled value. 
gut remeniber that valves of very high p for their Ra— 
.., very high Gw—have a slight tendency towards (a) 
hort- life, and (ò) irregularity as between different 
amples. One has to pay for everything. 
If: you are free to choose both transformer and valve, 
emember that high u and low transformer ratio will 
sually give the highest overall amplification. 
With 512 or similar valves, one should get Gm= 1,000 
for low p, falling to Gm= 500 at a u of 20; with 2-volt 
x 3-volt valves, half these values. 


. Fig. 3.—When the +H.T. lead is connected to a tapping on the 
tuned anode coil the valves are virtually transformer coupled. The 
system is often referred to as auto-transformer coupling. | 


H.F. transformer coupling includes such a circuit as 

Fig. 3, where the tapped ‘‘ tuned anode ”’ coil is really 

an auto-transformer. Here the matter of even amplifi- 

Cation is not important. The. first essential is maximum 

stage amplification for tuned signals. In’ the case of. 
telephony there is also a rather complicated matter— 

that of getting high amplification before the selectivity 

ls so great as to cut the side-bands. With, transformer 
step-ups of the order of 2:1 for broadcast ‘waves, or up 

to 4:1 for longer waves, it will be found that valves 
with Rg of 10,000 to’20,000 are usually most suitable, 

and the more u the merrier. - > 


l Voltage Amplifiers. i 
_ In stages where one endeavours, as in Fig. 4, to insert 


u the anode circuit such an impedance that the passage _ 


of the varying anode current in it sets up a voltage across 
t which is passed on direct to the next valve, the amplifi- 
ation of the stage can never be quite as much as that 
tf the valve itself. Hence there is a natural inclination 
lo make u as high as possible. The value of Gm falls 
of for valves of very high u, but this does not have such 
a important ‘effect with this type of coupling, though 
t must not by any means Be neglected. - oe, | 
These couplings fall into two_ sub-classes: resistance 
‘ouplings, where the anode impedance absorbs the D.C. 
upply to the valve-as well as the A.C. output from it; 
and other types such as choke and tuned anode, where the 
: B 23 ` ; $; > 
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there is every prospect that the latter 


D.C. supply is practically unaffected. Each ‘has its 
own difficulties. an 

In the case of. resistance couplings, there is the 
perennial difficulty that if the resistance is low compared © 
with R, the amplification is low (Fig. 5 shows how the 
stage amplification compares with p for various ratios 
of the resistance to Rg), while if the reverse is the case — 
very little of the H.T. voltage gets to the valve, and 
will be worked on 
the bottom bend of its curve. | 


Fig. 4.—Schematic connections of impedarice coupling between 

valves. 

As practical. advice, I suggest that you adopt one of 
the two extremes: either arrange, by fairly high H.T. 
and lowish coupling resistance, that the valve is working 
on its ‘‘ straight,’’ or on the other hand use a very high 
coupling resistance, when it will be found that (although 


the valve is working on a curved part of its characteristic) 


the resulting distortion. is negligible. 
If you decide on the first alternative, use a valve of 
Rg 20,000 to 40,000 and u about 20, make the coupling 


resistance between 1 and 2 times the Rg, and use at. 
least 120 velts, preferably 150-200. 


In the-second case 
use a valve of Ra: 50,000 to 100,000 and p 30-50, ‘with 
coupling resistance’ 0.5 to'1 megohm. In the first case, 
use a wire-wound resistance. In the second this is probably - 
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Fig. 5.—Curves showing the relation between the amplification 
per stage in a resistance-coupled amplifier and the ratio between 
the external.anode resistance and the A.C. resistance of the valve. 
R, = externas anode resistance; Rs = A.C. resistance of valve; 
. pt = amplification per stage; p = valve amplification factor. 
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Choosing the Right Valve.—_ 

impracticable, so do not use a valve having a lower Re 
than that suggested, because anode resistances which are 
not wire-wound will stand only very low currents. 

Do not forget that with the low resistances you should 
use, Say, 0.1 or 0.25 mfd. coupling condenser and 0.25 or 
o.r megohm leak; while with the high resistance you 
_ should use 0.01 or 0.005 condenser and a 3 to 5 megohm 
leak. The low resistance will give the purer tone; the 
high, of course, more amplification. 

With L.F. choke coupling the difficulty is that- as far 
as its coupling properties are concerned, the choke behaves 
like a resistance which varies with frequency. At the 
higher audio frequencies it will give a stage amplification 
of practically the u of the valve, so that for good results 


it must be made big enough to give this amplification at - 


the lowest frequency the loud-speaker can deal with. 

Working it out numerically I find that if one allows a 
drop of 50 per cent., 30 per cent., or 10 per cent. in the 
amplification of the lowest frequency that is to be dealt 
with, one has the following figures, depending on the 
type of loud- speaker :— 


50% 30% 10% 
Rice-Kellog 300 200. 100. 
Kone 500 . 300 150 
Horn 2,500 1,600 800 


These figures are the ratio Ra/L: 2.e 
of valve over inductance of choke; and they are based 
on the assumptions that the. amplifier must go down to 
32 cycles for the Rice-Kellog, 50 cycles for the Kone, 
or 250 cycles for an ordinary horn speaker. 

- The figures are for ome stage.. If you want to use 
more stages, remember that you will get these losses in 
each stage. f 

Just as an example: if one wants to work a Kone 
from two choke-coupled stages, with 30 per. cent. drop 
overall, and the chokes have been bought as 80 henries 
each, one must work for about 15 per cent’ drop per 
= stage, or, say, Rz/L=220, or Ra=220 x 80=17,600. 
This is the dighest safe value of Ra: a lower one will 
give a better performance. 


It is obvious that for first-class results very large chokes 


are necessary. Remember to get them guaranteed to have 
their rated inductance wth the steady anode current. 
In a badly designed choke this may cut the inductance to 
only a tenth of its rated value. 

Selectivity is the chief aim as a rule when designing 
tuned anode couplings; z.e., one does not want uniform 
amplification, as in L.F. work. You will already have 
gathered that for even amplification valves of low Ra 
are always easier to find couplings for. By the same 
token, valves of high Ra always ee increased - selec- 
tivity for H.F. 

Hence, for single H.F. stages use valves of high Ra 
(and high yw). The limit will be found in stability. It 
is only a well- arranged non-neutralised stage that will 
stand valves above 20 in p. 

For neutralised amplifiers one may go up to 30, but 
beware of getting too selective and cutting the side- 
bands. There is especial liability to this on longer 
waves and in supersonics, and in the latter case a p of 
15 is about the limit as a rule. 


~ current curve. 


, slope resistance 


.from those of ordinary receiving valves. 
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Remember that both dimming the filament and decreas- 
ing H.T. (or increasing the bias) ‘tend to increase Rg. 


This may be useful. 


Grid Detector. 


The trouble here is that the essential factor of quality 
is one that is hard to measure and is- never given by 
makers. However, if they give curves of grid ‘current 
against grid volts one ‘can make a guess: efficient grid 
rectification depends on having a sharp bend to the grid 
Efficient use of the rectified current is- 
a matter of the u of the rectifier; but this is governed- 


by the coupling which follows it, as already explained. 


Generally speaking, valves suitable for resistance 
auphog make the best grid detectors. 


Anode Detector. + 


Here what one wants is a sharp bend at the bottom 
of the ordinary valve curve, but unfortunately this is 
usually got with-valves of low p, and-thus large values — 
of grid bias are called for, or else a ‘specially Tow tap 
on the anode battery. - | 

In any case, the Rea of the valve iiae tokiai con- 
ditions will be high, even if the same valve used as 
amplifier has a low Ra. Hence this valve, like the grid 
detector, should be followed by resistance coupling, even 
if transformers are used for later stages. 

In choosing the right valve it is a matter of looking 
at valve curves and ‘picking out one with a sharp bottom 


bend. Generally speaking, the 2-volt class is the best 


hunting ground for valves of this type. 


Super Power. 


When it is desired to fill a ballroom with dance music 
or to give a demonstration in. a room big enough to hold 
fifty people or more, one immediately requires a power 
which it is impossible to derive without distortion from 
the ordinary set. One needs a last stage with, y 20 
watts H.T. input. ' 

If one has A.C. available, it is simplest to get the : 
H.T. ‘by rectifying. In this case one uses, say, 500 
volts and puts-in 40 mA. If there is only D.C., the 
labour of.getting the necessary batteries makes it easier 
to use, Say, 300 volts, 70 mA. 

In each case the valve requirements are rather different 
The essentials 
are : (a) Safety. under high voltage—this means, as a 
rule, a ‘“ bombarded ” valve; (b) reasonable life—this 
means special filaments ; (¢) copious emission—this means 
fairly large filament power ; and (d) ability to dissipate 
the H.T. watts without getting too hot. 

Hitherto the L.S.s5 and L.S.5A have been the British 
valves par excellence for this w gik, But I believe there 
are some other valves of this type coming along. . .The 
L.S.5 and L.S.5A will safely dissipate ro watts, so -arè | 
usualły used two or three in parallel. 


3- 
Power Rectifiers. 
Here high power is the main 


-+> 


For H.T. from mains. 


+ ee eao o rE a ts ne a ia ee a ke a diesen BE -a 
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thing. If one is going to the trouble of using the mains 

the thing should be done properly. No ‘‘ B” eliminator 

can be considered really good unless it can deliver at 

least 25 mA to the set, apart from any current used in 

an output potentiometer. The rectifier should be able 
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Choosing the Right Valve. — | 


to put out at least 45 mA. Here the helium gas tube, 
with no filament, has some obvious advantages, 
rectifier of. the above output will probably: take at least 


I anp: at 6 volts for the filament. 


Valves for A.C. Filament Feed. 

Just one point for those of you who are trying this: 
First, there is the fact 
that each end of the filamėnt is sometimes positive and 
Get over this by bringing all grid 
and anode-leads.-back to-a potentiometer. - Second, the 
varying filament current causes varying emission. 
can 2 be decreased by having a thick filament to hold 


the hum comes in two ways. - 


sometimes negative. 


R.C.A. Wavelengths. 
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-its heat. 


for a 


A.C. feed. 
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We give below the wavelengths of a ~ 


few of the experimental stations of the 
Radio Corporation” of America, which 
will probably be of service to readers 


wishing to calibrate: short-wave re- 
ceivers :— 
2XBC Rocky Point, N Y., , 14.1 metres : 
2X8 ” 9 ” 14.93 ” 

xT. 9 mM” 16.0 39 

WLL =- 166 ,, 

WIK New Brunswick, N. J. 25  ,, - 

WIZ 43. 


g oy o 000 
Belgia 4 Amateurs. 

In view of the recent issue of Trans- 
mitting Licences to Belgian amateurs, it 
will probably interest our readers to’ know 
the names of the executive officers of the 
Réseau Belge—the Belgian section of the 
1.A.R.U.—whose headquarters are- at 
Rue du Congrés 11, Brussels. 

President, M. Paul le Neck, EB 4UU 
(ex U3). 

Secretary-Treasurer, M. Marcel Ocre- 
man, EB 4FU (ex Z8). $ 

Traffic Manager, M. Georges Nulemans, 
- EB 4FT (ex 08). p 

Technical Manager, M. 
Mussche, EB 4BT (ex C2). 

_ Members of the sia M. Robert 
Deloor, EB 4SA (ex P2), M . Léon Hun- 
nincks (ex U2 


~ Joseph 


). | | 
QSL Section, M. A. John, 88, Bd. 


Lambermont, Brussels. 
- 9000 | 

The “ Club des 4 ” is conducting a re- 
gular series of tests to investigate the 
problem of “fading,” and ask for the 


collaboration of all licensed transmitters, © 


especially. those working on low power. 

The particular points to be noted are 
the period of recurrence and the influence 
of atmospheric conditions. 
den Eynde (EB 4G0), 22, Rue du Re- 
morqueur, Brussels, 1s the Hon. Secre- 
tary in charge . of these tests and will 


furnish full particulars to those wishing- 


to participate. 


in the various short-wave tests conducted 
by the club should communicate with 
M. P. E. Leveque, 52, -Avenue de 
Brouchère, Andergherm. ‘ 

A series of calibrated waves will be 
transmitted during March and April 
from EB 4AI and EB 4AR at the fol- 
lowing times :—Saturday, from 1530 'to 


1542 G.M.T. on 145 Ha from 1555 to — 


B25 


M. G. Van 


TRANSMITTERS’ NOTES 
AND QUERIES, 


FORO OSES EHEOOEHO SETHE CeEeSEH ESTES ES Hee sH ESHER OTST ETESHROHE LESSOSESEHER ONAL E LES? 


1607 on 135 metres, from 1620 to 1632 on 
105 metres, and from 1645 to 1657 on 
95 metres; Sunday, from 1005 to 1017 on 
47 metres, and from 1030 to 1042 on 43 
metres; Wednesday, from 2245 to 2257 
on 20 metres. The signals will consist 
of an ordinary test for eight minutes, 
followed by a series of five-second dashes 


for three minutes, then a one-minute test 


and a notification of the wavelength— 


e.g., ** Ici 145 metres ” for three minutes. 


These transmissions will be directed . by 
Lieut. Vanhay, Rue Braent 122, Brussels. 

The ‘‘ Club des 4” will welcome any 
contributions in the form of books o 
reference for their library, which may 
be forwarded to M. R. Destrée, 38; rue 
de Suède, St. Gilles, 3, Brussels. 


I.F.S. aen. 


We are asked to state that QSL sacs 
for transmitters’ in the Irish Free State. 


should be addressed to the Irish Radio 
Transmitters’ Society, Solent Villa, 
Kimmage Road, Trenure, Co. Dublin. A 
mutual ‘arrangement has been made (as 


- stated in our issue of March 16th) be- 


tween the I.R.F.S. and the Radio Trans- 
mitters’ Union of Northern Ireland, 
whereby QSL cards sent either to Dublin 
or Belfast will be forwarded to amateurs 
in Northern Ireland and the Irish Free 
State, as required, 
ooo 

Norwegian Whalers Returning. - 

A considerable. number ‘of our readers 
have heard signals from AQE, and it 
may be of interest to note that the Nor- 


. wegian whalers, Sir James Clark Ross 
Amateur listeners. Whe. are interested ` 


(AQE) and Nielsen Alonso (ARCX), 


are now on their way from the Ant- 
arctic, bound for Europe. 7 
-Mr. J. Diesen (LA 1A), Moen i Maal- 


selv, Tromsö, to whom we are indebted 
for this information, tells us that on 


March 5th he was in two-way communi- 


cation, at 8.45 G.M.T.,, on a. wavelength 
of 32 metres, with the whaler 0. A. 
Larsen (ARDI), in the Antarctic, using 
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Hence, apart from the choice of Ra and p to | 
suit coupling ‘conditions, ‘choose valves whose filaments 
are low-volt, high-current—such as the Weco (type 12 5)» 
and similar valves. et 

Of course, the most obvious dopna is the use of 
an indirectly heated cathode. 
cathode valves such as the’ K.L.1, specially designed for 


There are now ‘separate 


Aa 


Gadun: 


I am afraid that this sketch has been devoted to 
couplings as much as to valves per se; 
have shown that the two subjects are so closely inter- 
woven that one cannot be considered without the other. 


but I hope I 


! 


an input of i 5 watts. Signals from 
ARDI were about R6-7 on a two-valve 
receiver. The.whaler at the time was 
about 70° 30 S., 176° 10 E., almost 
exactly antipodean to Mr. Diesen’s sta- 
tion, which is situate about 69° 10 N., 
18° 30’ E. It- is suggested. that when — 
“the waves have passed the equatorial 


: ` circle of the station the intensity of the 


‘signals increases, and reaches a maxi- 
mum when. the Antipodes is reached. 
0000 


Two- away Working with the Se Coast. 

Mr. M. E. J. Samuel (G 5HS), 16, 
Blenheim Road, London, N.W.8, informs 
us that at 1915 G.M.T. on March 26th | 
he succeeded in establishing two-way- 
communication with U 7EK, of Everett, 
Washington, on a wavelength of 22.8 
metres. The input was about 120 watts, 
and 7EK reported signal strength as R3, 
while his were received at R3-4. The 
Pacific Coast is always considered one of 
„the most difficult places with which to 
establish communication 
Britain. 

G,5HS was also in pouch with U 6ZAT, 
of Los Gatos, California,’ on December 
12th, 1926, at 1805 G.M.T. This is be- 
lieved to be the first case of, European | 
two-way working with that district on 
the 20 metra waveband. The transmis- 
sion was also heard in Southern Rhodesia. 

Mr. Samuels finds, that, while it is ex- 
ceedingly difficult to reach the: Pacific 
Coast by the dark path on the 45 or 32 
metre wavebands, it seems compara- 
tively easy on about 20 metres via the 
daylight path. He attributes the diffi- 


' culty of communicating with the Pacific 


Coast to the shielding effect of the great 

mountain ranges, and suggests that the 

20 metre waves come down from the . 

Heaviside layer at a steeper angle than 

those of greater, length. 

New Call-signs Allotted and Station: 

Identified. 

G 50 and G BPX D. Shannon, Gothig Cottage, Four 

Oaks Rd., Four Oaks, Birmingham. 


(Change of address. ) 
G610 T. naa 31, Tresco Rd., , Peckham Rye, 


_2APW A.D. Narraway, The School House, Dorring- 
ton, nr. Shrewsbury. 
A BL J. W. ‘Tyrrell, 14, Boundary Rd., , Ramsgate. 


OOOO 


QRAs Wanted. 
-A 6WA, AR 8LHA, C ZAEL, 
.C SWAB, CS. 2YD, EP. TAL FQPM, 
NU 2R8, NUT TDBE, O 8RA, WAA, XO. 


with Great — 
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The Manufacturers’ 


ATLAS A.C. BATTERY ELIMINATOR. 


There is considerable latitude with re- 
gard to the equipment which may be pro- 
vided in a battery eliminator for obtain- 
ing ample output and liberal smoothing. 
The only form of battery eliminator 
which should be tolerated is one in which 
economy has not been the foremost: con- 
sideration in the design. The dimensions 
of the transformer, as well as the capa- 
city of the smoothing condensers and 
current-carrying capacity and inductance 
of the smoothing chokes should be liberal. 


Atlas battery eliminator for use with A.C. 

supply. Full-wave rectification is pro- 

vided, and grid biassing potentials are 

obtained as well as a high anode voltage 

suitable for operating a power amplifying 
stage. 


All these points have received careful 
attention in the A.C. eliminator of H. 
Clarke & Co. (Manchester), Ltd., Atlas 
-Works, Old Trafford, Manchester, which 
is a full-wave rectifier in which provision 
has been made for using either two half- 


way rectifying valves to provide full-wave _ 


rectification, or a single full-wave recti- 
fier may be inserted in one of the valve- 
holders. 

The apparatus is housed in an iron 
case to which an ebonite panel is fitted 
carrying the potential controlling switch 
and the various output terminals. Three 
outputs for H.T. supply are provided, the 
approximate voltages developed being 60, 
150, and a variable potential range be- 


tween 20 and 150. 
switch arranged as a potential divider 
gives the adjustable voltage. 

The eleminator (model A.C.2) is rated 
as being suitable for use on supply volt- 
ages between 200 and 250 at frequencies 


A multi-contact 


from 30 to 120. Connected to a 240, 
50 cycle supply, the potential developed 
at the output terminals, which depends, 
of course, largely on the load, was found 
to be 250 when bridged with a shunt 
circuit passing 10 mA. The maximum 
voltage. on a 25 mA. Joad was found to 
be 180 volts, while the stated voltage 
output of 150 was obtained when the 
total load was adjusted to 28mA. The 
variable voltage terminal is adjustable 
in stages of 20 volts when the current 
taken from the eliminator is 5 mA. 
The inclusion of terminals for giving 
grid biassing potentials is a useful fea- 
ture, particularly when power valves are 
used with the high anode potential which 
is obtainable. Terminals are fitted 
marked -4, —8, —12, and —16 volts. 
These potentials were found to be prac- 
tically correct when the rectifier was on 
open circuit. With a 5mA, load, how- 
ever, on the H.T. supply the biassing 
potential advanced in the case of the first 
4-volt section to —5.2 volts, with pro- 
portional increases on the other. tappings. 
The eliminator is quite . suitable for 
operating a multi-valve receiver, includ- 
ing both high and low frequency ampli- 
fying stages, and the high anode and 
biassing potentials which can be obtained 
render it suitable for use with a power 


amplifying stage where these potentials. 
are essential in order to obtain good 


quality. The addition of the variable 
voltage control greatly adds to the use- 
fulness of the eliminator, though the ad- 
justment moves in rather large steps. 


5 6 7 8 9 10 11 


23 4 


| 


Internal connections of the Hydra bank of 
condensers. 


eliminator. 
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Latest Products. - í ‘ 


Biassing potentials for H,F. or anode 
bend detecting valves should be ‘obtained 
from separate cells. 

Tested on the full load of 28 må., and 
operating a four-valve set comprising two 
L.F. stages, there was an entire ‘absence | 
of hum when using two Mullard DU5 — 


_ valves as rectifiers. 


. r- 
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BATTERY ELIMINATOR CONDENSER, 


To combine in one unit all of the con- 
densers required in a battery eliminator 
is a good feature, for apart from the con- 
venience of wiring, much less space is 
occupied. : K 


Sectional condenser unit for use in thre con- 
struction of an A.C. battery eliminator. 


A bank of Hy dra condensers | . (Louis 
Holzman, 109, Kingsway, London, 
W.C.2) is now ‘supplied in a convenient 
form incorporating nine separatd capa- 
cities graduated in value and. breakdown 
voltage according to the position they 
would occupy in the circuit of an 


The diagram shows the connections of 
the section within a unit which “should 
prove useful for the construction of 
almost any form`of battery eliminator. 
Two sections of 0.1 mfd. are rated to 
withstand 1,500 volts. Two sections of. 
2 mfds. ‘together with an 8 mfds. section 
are rated at 500 volts, the test potentials 
presenting the peak voltage on A.C. 
suprly. ‘he four remaining sections are 
rated as suitable for use at a D.C. 
potential of 500 volts. 

Tests were applied to the sébtion at 
50 per cent. over the rated voltagas with- 
out breakdown. Wiring would be'simpli- 


fied. .were the connecting tags near. 
the base of the unit instead of at the top. 
B 26 
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WORLD RADIO CONFERENCE. 
Germany is to be represented at the 
international radio conference to be held 

at Washington in the early autumn. 


0000 
3 THE TREACHEROUS SCILLIES. 
E- Work is nearing completion in the erec- 


tion of a wireless beacon on Round Island, 

` one of the Isles of Scilly. When in opera- 

= tion the beacon will send out continuous 

m signals capable of being picked up at a 
nge of 500 miles. 


oo0°0 


der the title “New Terror to 
eel! a contemporary describes the 
“use of a portable wireless set on a train 
_ journey from Paddington to Gloucester. 
T Considering that the set operated head- 
ones ai. and cotld be switched on or 


5 tror” 


coes in. 
te E 0000 
arm ST EVIATHAN'S ATLANTIC ’'PHONE 
ca CALL. 


‘The Atlantic wireless telephone service 
was employed for the first time on board 
ship last week, when Mr. Joseph E. 
Sheedy, European director of the Mer- 
chant Fleet Corporation, at a luncheon 
aboard the Leviathan at Southampton, 
exchanged greetings with the manager of 
the company in New York. The luncheon, 
attended by a large gathering, was -in 
honour of the liner’s fifty-first crossing of 
the Atlantic since being acquired by “the 
American merchant marine. ` 

o000 


PORTABLE SETS IN AUSTRIA. 


Readers whose travels take them to 
Austria this year will be interested to 
learn that foreign visitors taking wireless 
receiving sets into the country are not 
required to pay the usual licence fee of 
2s. per month, but a special fee of 1s. per 
month, provided their stay does not ex- 
ceed three months. An application form 
can be secured at any post office, and on 
entry into the country foreigners must 
deposit a given sum for Customs purposes 
to cover the set, which is reimbursed on 

leaving the country. 

The saving of 1s. a month may not be 
of vital importance to people who can 
afford the fare to Austria, but the con- 
cession will be recognised as a friendly 
one, 
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HAPPY RETURNS. 
just celebrated 


MANY 

Senatore Marconi has 
his fifty-third birthday. 

oo0oo0o0 
A WELSH DELINQUENT. 

A Government official at Llanelly has 
been fined £2 for using a wireless re- 
ceiver without a licence. This is believed 
to be the first wireless ‘‘ piracy ” prosecu- 
tion in Wales 


0000 
THE WIRELESS PIANO. 
A private company has been formed, 


known as Wireless Piano Players, Ltd., 
for the purpose of acquiring and exploit- 
ing an invention for the electro-magnetic 
reproduction of wireless reception by 
pianos and similar instruments. 
0000 
HEEDED WARNINGS. 

The chairman of the Bromley (Kent) 
magistrates states that the warnings 
issued from the bench in regard to the 
illicit use of wireless receiving apparatus 
have had a good effect. No increase in 
the usual fine of 10s. seems necessary. 


DR. J. A. FLEMING. 

Dr. J.-A. Fleming, the famous wireless 
engineer, has been appointed president of 
the Victoria Institute or Philosophical 
Society of Great Britain. 

oo0oo0oo 


GERMANS TO BUILD SIAMESE 
STATION. 


The German Telefunken Company has 
secured the contract for the erection of 
a new wireless station at Bangkok, Siam. 
English and French companies put for- 
ward quotations, but the German firm’s 
quotation of an inclusive charge of 
£25,000 was considerably lower than that 
of the nearest competitor. 

ooo0o°o 
MUSIC ON A ZEPPELIN. 

In the new Zeppelin airship now under 
construction at Friedrichschafen, says a 
Zurich correspondent, broadcast receivers 
will be installed so that passengers can 
listen to European and American pro- 
grammes. The airship is intended for 
journeys between Spain and the Argen- 
tine. 


SIMPLIFIED DIRECTION FINDING. A close-up view of a D.F. installation whichis 


being installed on forty-four steamers patrolling the Great Lakes in America. 


The 


dial shown at the base of the frame aerial, indicates the direction of a tranxmitter, 
while the mitliammeter gives a clue to its distance. The apparatus will be invaluable 
for locating vessels in fog. 


ee D, Google 
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fe 
WHEN LONDON SCHOOLS MAY 
LISTE 


Wireless receiving apparatus has been 
installed in 100 London schools, says a 
report issued by the Elementary Educa- 
tion Sub-Committee of the London County 
Council. It has been decided to permit 
. schools to listen on Friday afternoons 
from 3 o’clock onwards, subject to certain 
conditions. These conditions include ap- 
proval of the programme and the correla- 
tion of the wireless lessons with the rest 
of the school work. 

As the Sub-Committee consider that 
good reception is of paramount import- 
ance, arrangements have been made for 
the testing of the sets by B.B.C. 
engineers. O 

0000 
IS YOUR MEDAL WAITING? 

The Air Ministry announces. that the 
British War and Victory Medals of a 
large number of ex-officers and ex-airmen 
of the Royal Air Force still remain to be 
issued, despite the efforts made to dis- 
tribute them by sending communications 
to the latest. known addresses of all those 
concerned. 

Applications from brivis personnel 
əntitled to medals should be addressed 
by- ex-officers to the Secretary, Air 
Ministry, Adastral House, Kingsway, 
W. C.2, and by ex-airmen to the Officer- 
in-Charge, R.A.F. Record Office, PN 
Uxbridge, Middlesex. 

ooo0oo0o 
CANADA AND THE U.S. RADIO 
COMMISSION. 

A knotty problem is facing the Thited 
States Federal Radio Commission with 
regard to the wavelengths -employed by 
Canadian broadcasting stations. . The 
Commission has work enough ahead in 


Wireless 
World 


satisfying the claims of the hundreds of 


_American stations which would each like 


an exclusive wavelength, but it is now 


realised that Canada, as sovereign in her - 
- own field, can employ wavelengths which 


may bring confusion to the most carefully 
laid plans.’ 

The desire of the Canadian: Govern- 
ment is for a treaty guaranteeing the un- 
disturbed use of certain wavelengths, but 
no settlement can be reached until the 
reassembly of Congress. Meanwhile a 


working arrangement must be discovered. 
0000 


ADDRESSES, PLEASE! 
In connection’ with their announce- 


ments in our advertisement columns, 
; EASTER HOLIDAYS AND ; 
: SMALL ADVERTISEMENTS. : 


: On account o! the Faster Holidays 
> the Small Advertisement Section in 
the issue of April 20th will close earlier 
than usual. Copy should reach the 
: Advertisement Manager not later than 
: April 12th. 


eee eee ee ee ee eee eee ee eee ee ee eee eee eee eee reese ro 


Messrs. J. H. Corbett, of 1, Railway 
Approach, Lewisham, ` S.E., state that 
in several cases replies have been re- 
ceived from persons who have omitted 
to give their address. They would be 


‘glad if correspondents who have not 
received acknowledgments would write 
again, i 


WIRELESS AT WESTMINSTER. 
By our PARLIAMENTARY CpRRESPONDENT. 


B.B.C. Income. 


In the House of Commons 'ast week 
Lieut.-Commander Kenworthy asked the 


- involved. 
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Postmaster-General why the British 
Broadcasting Corporation was to receive 
£50,000 in revenue less this year than last 
year; and how. many wireless-listening 
licences were in force this year as com- 
pared with last. 
Sir William Mitchell-Thomson said 
that the amount paid to the British 
Broadcasting Company last year covered - 
not only the revenue for the service but- 
also the sum required’ for the repayment ~ 
of the company’s share ‘capital and the. 
expense of winding up the company. The 
revenue of the British Broadcasting Cor- 
poration during the financial year 1927-28 


would be substantially greafer than the — 


revenue of the company for the conduct 
of the serviee during the year 1926. 

The number of licences in force on Feb- 
ruary 28th, 1926, was about 1,906,000, and 
the number im force on February 28th, 
1927, was about 2,235,000, in addition to 
about 4, 400 free licences for blind persons. 


Regional Station Experiments, _ 

Sir W. Mitchell-Thomson informed Mr. 
Day that the British Broadcasting Cor- 
poration had stated that. they proposed to 
carry out experiments at Daventry at, an 
early date, and when those had been com- 
pleted they might be in a position: to 
submit proposals for the establishment of 
regional high- -poweri stations. E ` 


Post Office Wireless Cars. -g 


Viscount Wolmer informed Sir H. 


Brittain that the use of motor cars dst 


the detection of oscillation was at present 
in the experimental ‘stage. The que 

of increasing their, number would be ae 
sidered if experience showed that the 


results were likely tò justify’ the expénse 
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THE BRITISH WIRELESS DINNER CLUB. Air-Commodor2 L. F. Blandy presided at the dianer of the British Wireless Dinner: 
Club, held at the Trocadero Restaurant on Saturday, March 26th, the principal guests being Sir Ernest Rutherford and Sir Evelyn, 


Murray, Secretary to the General Post Office. 
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A number of well-kaown personalities in. wireless circles will be recognised in the 
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HOW TO TEST 


Design and Construction 


VALVE testing board is one of the most useful 
pieces of apparatus that anyone taking a serious 
interest in the subject of valves and receiving 
- circuits can. possess. Valves vary enormously in charac- 
_ teristics; even individual valves of the same series differ 
among themselves to an extent sufficient to produce notice- 
able effects in reception. Normally the makers, or their 
_pubhcity departments, supply characteristic curves and 
data relating to their valves, but it has to be remembered 
that this information applies to an average valve of each 
type and may be a very different thing from the specimen 
secured by a user. Furthér, the information does not 
always relate to the valves as used under normal con- 
~ ditions ; anode A.C. resistance, in particular, varies con- 
2 siderably with the- effective voltage acting to produce 
‘anode current. Consequently a comparison of the 
moker’ s- figures ya: not, of necessity, serve to indicate 
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Pig. 1.—The complete valve ost board. 
the grid and anode ammeters. 
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All .batteries are connected to terminals, as are 


425 


YOUR VALVES. 


of a Simple Test Board. 
JAMES. ` a, = 


the relative merits of the various valves; in fact, com- 
parisons of makers’ figures are not satisfactory unless 
complete data are available. That this is true is 
generally admitted by -those competent to form an 
opinion ; hence it is of primary importance for those in- 
terested in the design of receivers very carefully to 
‘attend to this question of a valve’s characteristics under 
working conditions. : 


Taking Characteristics. 


Static characteristic curves, fortunately, can easily be 
obtained. The illustrations here show a simple testing 
board which has been used by the writer for a consider- 
able time. A feature which may appeal to the reader 
is that the four meters shown on the board can be removed 
by undoing the ‘connections and sliding the instrument 
forward. ‘The connecting wires are of stranded con- 

ductor provided with large 

connecting tags, and the 
wires are passed through 
holes in the board, so that 
even when the wires are re- 
moved from the instrument. 
terminals they remain in 
position ready to be tecon- 
nected again. Instruments 
of the Weston Electrical 

Co. are used, and have the 

oe ranges :— : 

Grid Voltmeter. —o = 2.5. 
—10-—25 volts. i 
 - Anode Voltmeter.—o—75 
— 300 volts. 

Filament Voltmeter. Or 

7.5 volts. 

Filament Ammeter.—o-— 
O.I—I-—I10 amperes. — 

For the grid ‘circuit a 
microammeter having a full 
scale reading of.’ 50 micro- 
amperes is used, while ancde 

- current is read on a Weston 

Sub- Standard Ammeter, o— 

57 50 milliamperes. 

-The latter instruments are 

Ẹ so often used for other work 
E that they. are not fixed in 
any way to the board. 

The average amateur will 
probably not require the two 

: filament” meters, since the 
maker’s filament ratings are 
usually reliable, ‘and filament 

- voltage. can be. read on the 

‘meter normally used in thr 
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How to Test Your Valves.— of the potentiometer. A potentiometer hate a 1s 
grid circuit. A further item included on the board is a ance of about 1,000 ohms is suitable. ` ei NG 
2-pole change-over switch; this merely transfers the On the right- hand side of the board are two 


polarity-of the grid bias. With the switch in one posi- ances; one has a fairly high value of resistance and h 
tion a negative voltage is applied to the grid, while a- other a low resistance, the combination being such that the 
positive bias is given by throwing over the switch. - The filament voltage can be carefully set at a given figure a 
magnitude of the voltage applied depends on the battery Another item of interest is the single-pole change-over 
tonnected to the grid bias terminals and to the setting switch mounted on the, strip of wood by. the side of t 
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Fig. 2.—Scale drawing of the test board. Battens are fitted to raise the ander surface an inch or so 
terminals are mounted on ebonite raised above the AS by spacers. 
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t voltmeter. -~ This merely serves to connect the 
ter across the filament of the valve or across the 
ve eiad filament ammeter in series. 
e ysual static characteristic curves are easily obtained 
1 € following manner. A valve is put in the socket, 
s fil ment voltage being adjusted to the working value. 
given anode voltage is applied and readings of anode 
at for various grid voltages taken. This is repeated 
Fa number of anode voltages, and the results are 
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d to | give curves after the style of those given in 
ies A 6. Two valves were chosen and tested for 
e purpo se of lJustration, one being of the type having 
nc e amplification factor and A.C. resistance, while 
he other r has a much lower amplification factor and A.C. 
3 Pena: the valve with the lowest A.C. 
esistance ha has the” greater anode current fot: given grid 
nd anode ee eS. pe 
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To find the approximate amplification factor we have 
to set the anode voltage at a given value, say 120, and 
the grid bias to a value such as might be used under 
working conditions. The anode current should be noted. 
Now the anode voltage is reduced by, say, ro volts, and 
the anode current is again noted. Next the grid bias is 
changed to restore the anode current to its former value. 

From the figures obtained the approximate amplifi- 

cation factor can easily be found, as it is given by the 
change in anode voltage divided by the change in grid 
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ANODE 
BATTERY 


VOLTMETER > 
RESISTANCE : 


FILAMENT 
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8- 3—Wiring ; diagram. Most of the wires are run below the board and are brought through holes at the instrument terminals. 


bias. For the anode A.C. resistance we divide the 
change in anode voltage by the change of anode current. 
Details of the characteristics of the two valves tested 
by way of example are given below the figures. Anode 
A.C. resistance, and to a certain extent the amplification 
factor, is found to vary with the anode voltage, grid 
bias, and filament voltage. To reduce the anode A.C. 
resistance it is necessary only to raise the anode voltage, 
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Fig. 4.—Wiring of the under side of the two-pole change-over switch , 


reduce the negative grid bias, or to increase the filament 
current (if this is below normal). It follows therefore 
that the anode A.C. resistance can be increased by 1 

ducing the anode voltage or the filament current, or. by 
increasing the negative ‘grid bias. These statements can 
easily be “verified by anyone having a valve testing board, 
. and a realisation of- them will enable the best results to 
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GRID VOLTS 


Fig. 5.—Curves of a typical 2-volt valve; the amplification factor 
and anode A.C. resistance are 9.1 and 17,000 ohms respectively 
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be obtained from a receiver the characteristics of which 
are known. 

It will have been noticed that the amplification factor 
and anode A.C. resistance found by the above method 
strictly speaking, for the anode voltage of i20, 
anode voltage was reduced to 110 votíg ‘as part 
of the test, but the results are sufficiently accurate; for 
most purposes. This can be tested by finding the value 


when the anode voltage is raised from 120 to 130 volts. 


is not, 
since the 


E 
i 


H 
CENNETE 


N 
E 


IN MILLIAMPERES 


une 


ae Don 


PLATE CURRENT 


E E E EITEN 


FEALE Fo C DEA E WA T E E SABO 


1 
GRID VOLTS b 


Fic. 6.—Curves of a 2-volt valve having a fairly high anode AC. 
resistance. The actual amplification factor and anode A.G. resist- 
ance were found to be 25 and 37,000 ohms respectively for an anéde 


voltage of around 120 and a grid bias of negative 1.5. | 


The characteristic curves shown in Figs. 5 and 6, are 
applicable under the conditions of the test only, that 1S, 
with no load in the anode or grid circuits. When a load 
such as a resistance is connected in the anode circuit’ the 
anode voltage, as distinct from the voltage of the anode 
battery, will vary with the voltage applied to the brid 
in such a way that a curve drawn to show the relation 
between battery volts and anode current will extend more 
to the left of the zero grid voltage line than an ordinary 
characteristic curve taken with no Joad in the anode <ir- 
cuit. Such a curve will be straight over a greater part - 
of its length than the static curve, and its length will 
depend on the a of the anode resistance as well” as 


for an anole voltage of around 120 and a grid bias of negative ‘4.5. the battery voltag ) 

l i 
A. F. Bulgin and Co. (9, 10 and 11,  pövsesvesveuessees London” Electrical Co., 1, Sherborne 
Cursitor Street, Chancery Lane, E.C.4). : e s : Lane, King William Street, London, 
Lists Nos. 110, ill and 112, dealing with Catalogues Received. > BG-a. Eighty- -page catalogue of high- 
Deckorem and Competa Radio Products . : class proprietary radio components. 
and Competa Measuring Instruments. sbeserenseresareasrerracccrscecercessesscrcreeteeeseeres Leaflet describing, thos- Uecgawaaes. Re- 

Chloride Electrical Storage Co., Ltd., J R Morrix, Imperial House, 15-19, ceivers. i 
Clifton Junction, near Manchester. Folder Kingsway, London, W.C.2. Folder deal- R.I. Instruments, Ltd.; 12, Hyde 
No. 5008, dealing with aide “ Mass” ing with Columbia dry batteries for wire- Street, New Oxford Street, London, 


Type batteries for long, slow discharges. 
Folder No. 5009, relating to Ezide WH for 


heavy duty 
and WJ special “ Mass’’ type batteries. 


multi-valve sets. 


less use, including the Layerbilt No. 4486 W.C 1. 
with 


Leaflet dealing with the R.I. 
Power Transformer designed for operat- 
ing K.L.1 Type valves from A.C. Mhins. 
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7 | Soc siety in Lancaster. 
pe radio club in connection with the 
z- Institute, Lancaster, has entered 
p S new era of activity, and its meet- 
= now include debates, lectures, 
ien monstrations and morse instruction. 
peeesect of an interestthg debate on 
pray » March 12th, was ‘ Wireless 
3 nophone.”’ All wireless enthu- 
JER s in n the district are cordially invited 
municate with the hon. secretary, 
W. Salt, 5, Coverdale Road, Lan- 


ne> Experts and beginners are equally 
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Vs w Society in Huddersfield. 


“The > first general meeting of the 
Hudde ersfield New Radio Society was held 
A h 21st at the Central Lads’ Club, 
ymsden Street, Huddersfield. Applica- 

on s for membership are welcomed and 
Id be forwarded to the hon. secretary, 
-Frs nk Simpson, 39, Victory Avenue, 
idock, Huddersfield. The entrance 


A 


is 1s. aad the annual subscription 
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aro Science. 
he Golders” Green and Hendon Radio 
ciet patea from the usual channels 
sion when on a recent evening 
welcomed as lecturer Mr. G. G. 
2 LLE.E.; who took his audienco 
imag zinary “Journey into the World 
tenc e.” Mr. Blake dealt with a wide 
rang 0 subjects, touching upon the 
Finsteir in Theory and the construction of 
Og waves, radiant heat, and 
0; He concluded with a short 
ry of “Clark Maxwell’s theory of 
tr. figei] interest was an analogy 
aie circuit where the batteries 
ere _ replaced — by pumps and the wires 
hy S water | pipes; the flow of energy was 
clear] urly demonstrated. 
T The Society will hold the third dance 
pete season in the club ballroom on 
Apr 27th at 8 -m. Dance tickets, price 
3s. pcogether with full particulars of future 
ield , etc., can be obtained from the 
chon aalay. Lt.-Col. H. A. Scarlett, 
D.S.0., 357a, Finchley Road, N.W.3. 
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| e record of the North Middlesex Wire- 
Te is pees for 1926, as revealed in the 
scretary'’s report “at the annual general 
held on March 16th. The hon. 
i: iran M. H. A. Crowch, presented 
as ight increase over the balance of last 
year. Mr. Gartland gave an explanation 
of th e Club’s ‘Instrument Loaning Scheme, 
“sie Ba ets account of the work of the 
J AaS, was y Bi Mr. F. C. 
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s and a celebration dinner, was 


: Golders Green and Hendon Radio Society. 
: —At 8 p.m. At the Club House, Willi- 
: field Way, N.W.11. Auction of ell ace 
A Apparatus. Chairman, Mr, A 

2 Bremner, BSc, 

: FRIDAY, APRIL 8th. 


y -creditable balance-sheet showing- 


CLUB 
REPORTS 


AND 


TOPICS 


Secretaries of Local Clubs are invited to 

send in for publication club news of general 

interest. All photographs published will be 
paid for. 


As a result of elections. which took 
place towards the conclusion of the meet- 
ing all the officers were re-elected for an- 
other year. 

Hon. secretary: Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


ooo°o 
Irish Transmitters. 


The Irish Radio Transmitters’ Society 
held a business meeting on March 15th, 
when Col. M. J. C. Dennis, C.B. (GW- 
11B) was elected president, while Messrs. 
J. J. Dowling and Eric Megaw were 
elected vice-presidents, and numerous 
other officers were appointed. The com- 
mittee is now arranging lectures, demon- 
strations and morse classes. 

Hon. secretary: Mr. Cyril Fagan, 2, 
Upper Leeson Street, Dublin. 


oo0o°o 
A New Hornless Loud-speaker. 


Mr. Maurice Child demonstrated a new 
moving coil loud-speaker, constructed by 


FORTHCOMING EVENTS. 
WEDNESDAY, APRIL 6th. 


Institution of Electrical Engineers, Wireless 

3 Section—At 6 p.m. (Light Refreshments 

: at 5.30). At the Institution, Savoy 

: Place, W.C.2. Lecture: “ Battery Eli- 
minators or Appliances for the Operation 
of Radio Receiving Apparatus by Energy 
Derived from Electric Supply Mains,” by 
Messrs. P. R. Coursey, B.Sc., and H. 
Andrewes, B.Sc. 

- Tottenham Wireless Society.—At 8 p.m. 

: At the Institute, 10, Bruce Grove. Busi- 


ness meeting, Subject: “Summer Pro- 
gramme. 
f Barnsley and District Wireless Association. 
: —At 8 pm, At 22, Market Street. Lec- 
f ture: The Water Analogy,” by Mr. 


J. S. Gillott. 

Edinburgh and District Radio Society.— 
At 8 p.m, At 117, George Street. Busi- 
ness meeting. 


THURSDAY, APRIL 7th. 


Sheffield and District Wireless Societu.— 

At the Dept. of Applied Science, St. 
George's Square. Lecture by Mr. R. E. 
Rayner. 

Tange Radio Society.—At 8 p.m. 
linson's Café, Wellington Strect. 

n i H: meeting. 


: MONDAY, APRIL iiith, . : 

Northampton and District Amateur Radio 
Society._At 8 p.m. At Cosmo Café, The 
Drapery. Lecture by Messrs. Shaw and 
Trasler. 

Croydon Wireless and Physical Society.— 
At 8&8 p.m, At 128A, George Street. Lec- 
ture: “ Quartz,” by Mr. A. Hinderlich, 


At Col- 
Annual 
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himself, at the March meeting of the 
Kensington Radio Society. Instead of a 
horn Mr. Child used a baffle board of 
three-ply wood, and on testing it showed 
no special resonance peaks, as did two 
loud-speakers of the horn type which were 
put to the same test, 

Thé occasion was very unfavourable, 
the evening being devoted to a simul- 
taneous land-line broadcast, but members 
heard enough to convince them that, 
especially on the lower notes, Mr. Child 
had succeeded in making considerable im- 
provements on the average commercial 
type of loud-speaker. 

Hon. secretary: Mr, G. T. Hoyes, 29, 
Upper Phillimore Place, W.8. 


oo0oo0oọ 


A Long-wave Receiver. 


Of particular interest to long-distance 
enthusiasts was the lecture given at the 
Tottenham Wireless Society’s last meet- 
ing by Mr. F. E. R. Neale. The lecturer 
demonstrated a long-distance receiver, 
specially constructed by him for use on 
wavelengths over 900 metres.. Up to five 
valves were used, and the lecturer showed 
that with this equipment he had all the 
long-wave continental stations at his 
command, * With the aid of two tone con- 
trols Mr. Neale showed how comfortable 
loud-speaker strength could be obtained 
from most stations. Owing to the fact 
that none of the three H.F. tuned circuits 
was highly selective, tuning in Was 
simple, and yet the all-round selectivity 
was sufficient for general purposes. In 
the course: of the lecture, mention was 
made of the system of neutrodyning em- 
ployed by Mr. W. James in his well- 
known receivers, and it was shown that 
stability was maintained over the entire 
tuning range. 

Hon, secretary : Mr. A. G. Tucker, 42, 
Drayton Road, Tottenham, N.17. 


oo0o°o 
Wireless Films Displayed. 


Films of interest to all wireless en- 
thusiasts were displayed at the Central 
Hall, Bristol, under the auspices of the 
Bristol and District Radio Society, on 
Wednesday, March 16th. 

Thanks to the generosity of Messrs. 
The General Electric Co., Ltd., and 
Standard Telephones and Cables, a pro- 
gramme was provided which lasted two 
and a half hours. In the interval the 
Rt. Hon. the Lord Mayor of Bristol, Mr. 
E. R. Appleton (director of the Cardiff 
B.B.C. Station), and the chairman of the 
society each addressed the meeting, ex- 
-plaining the charitable objects to which 
the proceeds of the occasion were to be 
devoted. ‘These were the Lord Mayor’s 
‘“ Wireless for Hospitals ” Fund, and the 
5WA ‘Sets for the Sick” Fund. 

Hon. secretary: Mr. S. J. Hurley, 4€ 
Cotswold Road, ier Bristol. 
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7 ie Hill Topicalities : 
a Daventry Junior and Essential Services.—A Plea from Shetland. — 


Lord Clarendon on . Tour.— 


Wireless 


“If Summer Comes. —Signals During the EelipsermA 


Histrionies at the Microphone. 


Berlin is copying London by opening 
a school of broadcast dramatic art. 


0000 


Lord ‘Clarendon on Tour. 
Lord Clarendon, 
the British Broadcasting Corporation, has 
paid his first visits to the Cardiif and 
Manchester stations respectively. He is 
no stranger at Savoy Hull, where the 
members, of. the board meet regularly 
every fortnight to discuss policy. That 
his lordship will visit each station ın 
turn, including the relays, is “extremely 
doubtful, nor does the necessity for such 
a course appear to be very urgent. 
0000 


By the Way. 

Ii I am not mistaken, Lord Giara 
is)one of the few celebrities associated 
with broadcasting who have never them- 
selves used the microphone. 

0000 


“Only too Happy.” 


The Soviet Government has issued in- 
structions to ‘‘actors, singers and 
musicians ”? not to accept any supplemen- 
tary fee for having their performances 
broadcast. 

“ Artists, as well as authors,” runs the 
regulation, ‘‘should be only too happy tu 


29 


perform the rôle of public educator which 


the science of wireless telephony allows 
them to assume.”’ 

Now, if the B.B.C. approached the 
music-hall interests in this tactful 


fashion. ..! 
0000 


Daventry and the Post Office. 

Apropos the test transmissions which 
are shortly to be made from ‘‘ Daventry 
Junior,” the powers that be are very 
explicit on the point that these will be of 
an experimental nature only. 
there can be little doubt that the new 
station will eventually form the first link 
in the regional chain, the Post Office, it 
must be remembered, have a veto in the 
matter. 

5XX, with its power of 25 kilowatts, 


r 


Junior ” 


the new chairman of 


While . 


häs been- iieabea by the. authorities 


‘simply because, being on a wavelength of 
it has not interfered with . 


1,600 metres, 
essential - services. But . “ Daventry 
and the other stations com- 
prising the regional group will work on 
the ordinary broadcast band. On the 
assumption (by no’ means_ preposterous) 
that the other regional stations will be 
situated near London, Cardiff, Man- 
chester and Glasgow, the possibility of 


- interference with ship signals is not un- 


likely. 
Before licensing a regional station the 


Post Office will assure itself that essential 


services are not encroached upon. 


THAT SPRING FEELING. Broadcast 

reception on the river has a fascination 

of its own. The fact is evidently realised 

by the fair occupant of thie up-Thames 
houseboat. 
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By Our Special Correspondent. 


Soviet Programme. ; 


Wanted—100 per cent. Service. 

Heaven forbid a battle royal between 
the Post Office and the B.B.C. anent the 
plans which have been so conscientiously 
developed at Savoy Hill during the past 
_fow months. With tact and ‘diploma 
on both sides trouble may be averte ted, 
and the B.B.C. may achieve its landable | 
object of providing a 100 per cent. ger- 
vice throughout the country. 

According to estimates at Savoy Hill 
the present service covers 80 or 85 per 
cent. of the population. i 


ooo0o 


A Tragic Petition. 7 

Certain districts are badly served st 
present, as is shown by the complaints | 
received from time to time at head- 
quarters. Among the benighted areas are 
the dales of Cumberland, Conaty 
Donegal, the north of Scotland, -and 
Orkney and Shetland. 

Not long ago a tragic petition against 
ship interference, with forty signatures, 
was received from Shetland. 

90000 


No Complaints. 

One of the few spots from which no 
complaints have been received is Lundy 
Isle, in the Bristol Channel, but I hear 
that this apparent contentment . is due 
‘to the fact that the erstwhile sole in- 
habitant of that island is either dead or 


has gone away. 
i oo0oo0o0 


Return of Rev. H. R. L. Sheppard. 


-= The address during the service which is 
to be relayed from St. Martin-in-the- 
Fields on Good Friday evening will be 
given by the former vicar, Rev. H. R. L. 
Sheppard. “Dick ” Sheppard, listeners 
will be glad to know, is now much 
ìmproved in health. 
oo0oo0o0 


If Summer Comes, 

No doubt the brains of Savoy Hill are 
already engaged in framing a summer 
policy. If they are not . . . well, the 
sooner they are the better. 

The type of programme which seems 
graceful and pleasing in winter can on 
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day in summer be as flaccid as a pancake. 
As a suitable summer item a friend 
Suggests that the B.B.C. should take the 
wireless perambulator round the Tower of 
London and similar places of interest in 


company with lecture parties ol 
American tourists. 

Oco 
Atmosphere. 


In “fours of this description the 
» > guide could supply talk and atmospherc, 
M while the Americans could also supply a 
little of both in the form of a 
“running commentary.”’ 

Thus :— 

Guide: This is the Monument, com- 
memorating the Great Fire of London, 
1666. 

Tourist : Gee, but Ah guess, bo, that 
fire wouldn’t have come off in our li'l 
old town. We got a Niagara... . 


ooc.r 


A Peculiar Piano. 

A piano built specially for broadcasting 
purposes has been installed in the studio 
of the WEBM station, Chicago. The 
© lower tones are specially strengthened, 
T while the middle tones are subdued. Tne 

top notes are endowed with additional 

ring. 
oo0o°0 
A Fresh Start in Jo’burg. 

On April 3rd the Johannesburg broad- 
casting station, which closed down in 
ignominous circumstances recentiy 
through lack of funds, was taken over by 

_ the new African Broadcasting Company, 
‘Lid. This company, which seems to be 
buili on a surer foundation than the 
previous broadcasting enterprise, is to 
erect a high power: station at Killarney, 
rear Johannesburg, to supersede the 
present “J.B.” 

A relay station will then operate at 
Bloemfontein. 
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Signals during Solar Eclipse. 


Probably because it will occur at such 
an abominably unreasonable hour, the 
eclipse of the sun on June 29th is. not 
likely to form the subject of a running 
commentary by the B.B.C. ‘The period 
of totality occurs about 5.25 a.m., and at 
that time there is a probability that 
broadeasting stations within and near the 
shadow, such as Liverpool and Mar- 
chester, will transmit a tuning note for 
the benefit of listeners who are carrying 
out experiments on the effect of the eclipse 
on signal strength, 

90000 


Without Foundation. `° 


' There is-no truth in the rumour that, 
if weather conditions are unpropitious, 
the B.B.C. programme department will 
postpone the event. ‘‘In this particular 
case, a B.B.C. official is said to have 
remarked, “we shall offer no objections 
to the natural course of events.” 

ooo0o°o 


Soviet Programmes. 

Typical programmes of the Moscow 
stations have been sent me by corre- 
spondent, and they serve to ‘show that 


Russian listeners will stomach even more 
talk than the Germans. ‘lhe educational 
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AN AUTOMATIC RECEIVER. This rather cumbrous piece of apparatus is claimed 


to be the first broadcast receiver fitted with automatic tuning. 


When the mechanism 


has been set it will tune in a dozen different broadcasting stations at predetermined 
times during the day. The instrument has been designed by the United States 
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Bureau of Standards in Washington. Dr. L. W. Austin, head of the Radio Transmission 
Research Laboratory, is seen in the photograph. 


FUTURE FEATURES. 
Sunday, April 10th. 
Lonpon.—Matthew Passion, re- 
layed from York Minster. 
Beurast.—Special Palm Sunday 
Service relayed from _ St. 

Anne’s Cathedral. 
Monday, April 11th. 


Lonpon. — Concert ` by prize 
winners of London Musical 
Competitions. 


ABERDEEN.—Scottish Programme, 


Tuesday, April 12th. 

Lonpon.—“ Polly,” an Opera by 
Mr. Gay. 

GLascow.—A Railwayman’s Night. 
Wednesday, April 13th. 
Carpirr.—Concert by ‘Women of 

Wales.”’ 
Mancnester.—The Roosters 
cert Party. 

Thursday, April. 14th, 
Lonpon.—Spanish Progranime. 
Guascow.—Scenes from “ King 

John’ “The School for 
Scandal.” 


Friday, April 15th. 
Lonpon. — “ The Dream of 
Gerontius ’ relayed from 
Bishopsgate Institute. 
BirMINGHAM.—Good Friday 
gramme of Passion Music. 


Saturday, April i6th. 


Grasaow.— Neapolitan Programme 
BeELFAsT.—Idylls"of the Hebrides. 


Con- 


pro- 


element seems to predominate, and who 
shall say that it is superfluous ? 

Here is the ‘‘ Komintern’’ programme 
for a recent Saturday :— 

4.00-4.20.—Children’s programme. 

5.20-5.45.—Statement by the Central 
Committee for Workers’ Education. 

5,50-6.15.—Lecture on the Resources of 
the Soviet Union. “Iron.” Professor 
Federovsky. 

6.15-7.05.—Workers’ 
paper. 

8.00-8.50.—Statement by 
Committee of the Young 
League. 

8.30-11.00.—Dance. Music. 

And so to bedski. 

Oo000 

An Austhetic Aneesthetic, 

The following story, emanating from 
New Jersey, commands respect if only ‘on 
account of its extreme tallness. 

It appears that a dear old gentleman 
who-had passed his threescore years and 
ten was required to undergo a serious 
operation. It was feared, however, that 
an anesthetic of the ordinary kind might 
have fatal results, so the surgeons 
about for some other means of saving 
their patient unnecessary pain. They had 
almost given up the problem in despair 
when the patient himself came forward 
with a constructive proposal which was 
put into effect. While the operation 
lasted the old gentleman wore headphones 
and listened to broadcast music which 
took his thoughts off the pain. 

Considering the sort of music we some- 
times have to listen tc, I begin to believe 
that the story might be true. 
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Specifications obtainable at` the Patent Office, 25,- Southampton Buildings, London, W.C.2, price Is. each. 


Shori-wave Transmission. 
(No. 242,653.) 
Convention date (U.S.A.): Nov. 6th, 1924. 


One of the disadvantages of short-wave 
transmission lies in the periodic fading 
to. which the higher frequencies are’ par- 
ticularly susceptible. Briefly, this may 
be assumed to be due to there being two 


waves, one a ground wave and the other | 
a .wave reflected from the Heaviside . 


layer. Owing to variation in the Heavi- 
side layer the voltages at the receiving 
station, which are a combination of 
those obtained from both waves, are con- 


Variable wavelength transmitter for short- 
wave communication. (No. 242,653.) 


stantly changing in magnitude and phase. 
According to the present invention, which 
is due to A. N Goidsmith and Marconi’s 
Wireless Telegraph Co., Ltd., the difficulty 
is overcome by continuously varying the 
wavelength of the transmitting station, so 
that over a given short interval appreci- 
able signal voltages will be obtained at any 
given instant from one or other of the fre- 
quencies of transmission. The. accom- 
panying diagram shows a form of trans- 
mitter utilising this principle. The valve 
V, is provided with a grid inductance 
L,, a condenser C,, and an anode in- 
ductance L,, the two being coupled so 
as to produce continuous oscillations of 


a very high frequency. The anode circuit . 


contzins another inductance L,, which is 
coupled to another inductance L, in the 
grid circuit of an amplifying valve V, 
coupled through the usual coils to the 
aerial system. A speech modulation valve 
V, is connected in the usual manner with 
the microphone M and transformer T. 
The anode supply for the valve V, and 
V, shown at B is connected through a 
choke L, so that the arrangement of the 


two valves comprises an ordinary choke- 
control modulation system, Connected 
in the grid circuit of the master oscillator 
valve V, is an arrangement shown at X, 


which is used continuously to vary the _ 


frequency of the osciliations. This may 
consist of a rotating condenser plate or 
some means for altering the value of the 
inductance in the grid circuit of this 
valve. The specification indicates how 
this can be done by the use of two 
valves oscillating at another frequency. 
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Valve Oscillator, 
(No. 258,257.) 


Convention - date (Germany): 


Sept. 
11th, 1925. 


A valve oscillator is described in the 


above British patent by Telefunken 
Gesellschaft fiir Drahtlose Telegraphie. 
The particular novel feature of the in- 
vention lies in the use of a positive poten- 


tial on the grid with respect to the fila- 


ment. The manner in which the circuit 
is arranged is shown in the diagram. 
The oscillatory circuit consists of an in- 
ductance L, tuned by a condenser C,. 
One end of the oscillatory circuit is con- 
nected to the anode A, while the other 
side is connected through a condenser C,, 
shunted by a resistance R,, to the grid 
G. A tapping on the inductance L, is 
connected to a source of positive poten- 
tial B, the negative end of which, of 
course, is connected to the filament F of 
the valve. Here, then, both the anode and 
grid are given a positive potential with 
respect to the filament. Since the grid 


is positive, current will flow in the grid 
circuit, and will occasion a fall of poten- 
tial along the resistance R,, thereby máin- 


Oscillatory valve circuit. (No. 258,257.) 


taining the grid at a lower positive poten- 


tial than the anode. It is stated that 
this particular circuit is conducive to 
the production of gentle oscillations and 
also does not give rise to the generation 


of - spurious oscillations. The circuit is 
claimed: to be particularly efficient when 
the anode potential is supplied from a 


source of alternating current. - 
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Short-wave Coil Construction. 
(No. 263,259.) | 
Application date: October 21st, 1925. 


a 


~ 


-E. L. Wildy and the London Electric | 


Wire Co. and Smiths, Ltd., give details 


in the above British patent of a system . 


of short-wave coil construction which: is 


illustrated by the accompanying diagram. - 


The coil is of the type comprising: a 


Insulating supports for short-wave coils. 
(No. 263,259.) ; 


number, of spaced turns of thick wire : 


which are separated by insulating- sup- 
ports provided with transverse holes for 
retaining the wire. -The novelty of the 
invention lies in the construction of the 
insulating supports. In the. accompahy- 
ing diagram the turns of the coil are 
shown at'T. and are spaced by means: of 
ebonite or other insulating spacers ‘X. 
The construction of the spacers is shown 


in the lower half of the illustration, and. 


will be seen to comprise an outer tubular 


member O and an inner member R. Both’ 
the members O and R are provided with . 


little holes H, and the member R: is- 


slipped into the tubular member, O- so 
that the two sets of holes register. 
ends of the inner portion R, are threaded 


The 


and provided with nuts N. Thus it will 
be seen that on tightening the one. or- 


other’ of .the nuts against the ends of 
the outer member O it will cause the 
inner. member to be displaced slightly, 
thereby: bringing about a locking action 
on the turns of the wire, thus main- 
taining’ a rigid construction. 
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RECTORY OF SOURCES OF SPECIAL INFORMATION. 


r aste -key to its whereabouts. Throughout this country there 
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be ki 
“Itis with the object of bringing these to light and recording 
ieir Salient features in concise form that the Association of 
pecial Libraries and Information Bureaux, in collaboration 
ith the Carnegie United Kingdom Trust, has asked me to 
ipile a directory: : 
ias been decided to go forward with the printing of a 
sdition of this directory at midsummer, but much still 
is to be done. It is recognised that completion in any 
ubject is bp te Begs impossible in so short a time. It 
Id, however, greatly further this end if libraries, organisa- 
B, fi and individuals possessing special information on 
subject and willing to answer inquiries thereon, which have 
' not yet been in touch with us, would communicate with me 
| Bloomsbury Square, W.C.1. G. F. BARWICK, 


1, W.C.1. General Editor, 
ae 1 18th, 1927. 
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RANGE OF ATMOSPHERICS. 

Sir, —] was interested in your article in the March 16th issue 
n reference to a test from Rocky Point on the range of atmo- 
You may be interested to hear that years ago, while working 
ong-rang e wireless, it was a general practice, during bad 
, atmospherics, to ‘repeat any word, without request, whenever 
we had a bad “X ” this end, as the same disturbance invariably 
was heard the other end, thereby mutilating the signal. 
- London, 8.E.20. | “1916.” 
tie — 
(ee T A 
' TRANSMISSION OF PIANOFORTE MUSIC. 
_ Sir,—In my previous letter in connection with the B.B.C. 
transmission of pianoforte music I described in some detail the 
ower stage of my receiving set, merely to show that the 
receiver should be capable of giving pure results with adequate 
volume. Mr. Richardson’s receiver, from the description he 
gave of it in his second letter, should also give very fine results. 
The adyice given by one of your correspondents that we should 
use suitable valves and grid bias was, no doubt, well meant, 
but was hardly necessary. While agreeing with Mr. A. L. 
Royer that it is possible to overload a super-power valve (or 
even two such valves in parallel—which I use), yet I can assure 
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ERY The Editor does not hold himself responsible for the opinions of his correspondents. 
mespondence should be addressed to the Editor, “ The Wireless World,” Dorset Hoase, Tador Street, E.C.4, and must be accompanied by the writer’s name and address, 


circuits of the valves before I felt justified in complaining 
about the matter. 

I would also like to emphasise the point that the distortion 
is by no means always present- There can be little doubt that 
the trouble is entirely acoustical, most of the studios at Savoy 
Hill being more or less unsuitable for bringing out the ‘finer 
points of piano tone. In this connection I should like to men- 
tion that the most natural piano that I have ever heard broad- 
cast has been from the Grotrian Hall. 

The following passage, which has a distinct bearing on the 
subject in question, I quote with due acknowledgment from 
the Broadcasting Column of a recent issue of T'he Observer: ° 

‘“ Some while ago I drew attention to the distinctly bad 
rendering of piano music that was sometimes obtained from 
the London station, and pointed out that a really bad ren- 
dering of a solo might be followed by a good transmission 
of a pianoforte accompaniment. I was given to understand 
that the fault existed in one particular studio, and that 
directly arrangements could be made it would not be used 
for this type of transmission. I am now sure that it is not 
one, but two or three of the studios which suffer from the 
complaint, whatever it is. Perhaps the use of suspended 
microphones, instead of the stand-supported ‘“ pick-up,” will 
make a difference. It is certainly high time that something 
was done, since it is no doubt that the fault is in the 
transmission,” G. F. ROSSITER. 

Teignmouth. 

March 16th, 1927. 


Sir,—With reference to the discussion which has arisen over 
the transmission of pianoforte music by the B.B.C., I entirely 
agree with Mr. Richardson when he states that it is bad. 

Mr. R. N. Ballard airily dismisses him by advising him to 
look to his set or loud-speaker. Perhaps he would like to know 
the apparatus that. I am using. 

For London I use a D.E.5B as rectifier, using anode bend 
rectification. This is coupled through a resistance capacity 
coupling to a L.S.5, which in turn is coupled through a choke 
(150 henries) to three L.S.5A valves in parallel. 

The loud-speaker is one I built on specifications of the model 
used by Dr. McLachlan in his lecture before the R.S.G.B. in 
January, 1926, namelyp a free-edge coil drive. 

The result on all music with the exception of the piano is 
perfect. 

With the piano there is a blasting effect, although there is 


no actual overloading of the valves, as all the meters remain . 


aoe! steady. 
My theory (I am not an authority) is that the microphone 
actually picks up the mechanical blow of the hammers on 
the strings of the piano. 
If one sits close enough to the piano the same effect is noticed. 
I might add that I am using 400 volts H.T, obtained from 
Exide 5 amp.-hour accumulators, with 40 volts grid bias on 
' the L.8.5 and 90 volts bias on the L.S.5As, ~ 
I am situated about four miles from 2LO, A, S. BROWN. 
London, S.E.16. ‘ne 
March 22nd, 1927. 
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. Sir,—As one of the. great majority of your readers who are 
following with intense interest the progress of your campaign 
for good quality in broadcast reception I would like to mention 
one way in which the B.B.C. can give invaluable assistance to- 
wards the realisation of this ideal. I refer to a ‘transmission 
of a series of equally modulated notes covering the whole 
musical scale, the frequency being indicated after each note. 

A simple. way to do this was shown in a recent R.S.G.B., talk, 


_ where a piano was used. Thousands of interested listeners must 


have missed this opportunity of testing their receivers, for the 
nature of the talk was not announced in The Radio Times, and 
6 p.m. is an inconvenient time for many of us. 


result did not flatter his reproducer, and my set was five minutes’ 
walk away, just out of reach. or a 
No doubt financial considerations will preclude the-use of 
more accurate methods, but a weekly piano transmission would 
‘be very useful. It would not be necessary to trespass on pro- 
-gramme time, and ‘‘ 2LO stand-by transmitter testing ’’ could 
be made to have a real meaning for the listener. — >. 
Teddington, . © / S, J. WALLIS. 
March 16th, 1927. ; 
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Sir,—With reference to the correspondence anent the B.B.C. 
piano transmission, might I put on record the following facts 
which I have not seen mentioned as yet :— 

1. When 2L0O is “distorting,” the transmission from 6 BM 
or 5IT is perfect—naturally, when 2LO is S.B. to these stations.. 

2. When 2L0 is bad, 5XX is perfect, on the same programme. 


3. Up to the time a certain London store started extending | 


their premises, and of necessity erecting large steel cranes and 
using many tons of steel girders and corrugated iron, this dis- 
tortion was not noticeable in this district. This store is the 
“ base ’’ of the 2LO aerial. . : 

For a considerable time I have, in a very humble way, experi- 
mented for perfect reception, and my instrument is a Marconi 
Straight 8, with a D.E.5A in the last L.F. stage, especially 
wired for large grid bias, working a Western hiectric ‘‘ Kone ”’ 
loud-speaker. . , E aN: 

I might mention that the facts I have referred to have been 
verified many times in this district. l 

That distortion is present at times the B.B.C. are the first 
to admıt, but if every receiving station were to be only one- 
tenth as efficient as the B.B.C. transmission I doubt if there 
would be so much “‘ grousing.”? I would like to have had some 
of the “ grousers’’ with me in 1916 when using wireless telephony 
from the air! “LATE CHIEF INSTRUCTOR.” 

Farnham, March 21st, 1927. 
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. MICROPHONIC NOISES. 


Sir,—I have recently been subject to low-frequency. howling, 
due to my using a high-impedance valve as detector with a plate 
potential of 90 volts, and leaky grid method of rectification. 

After trying many ways of curing the trouble I tried those 
: described by “‘ Howler,” and the one under the heading ‘‘ Valve 
Vibration,” in the March 16th issue, but none effected a cure. _ 

After some further experiment I decided to-bind the glass 
walls of the valve with Empire tape, and, giving four layers, 
leaving the top exposed, I fastened the tape with a rubber band. 
This completely cured the trouble. I may add I can now bring 
the loud-speaker within a few inches of, the valve without any 
howl whatever. , RICHARD C. LE MARE. 

Stockport, March 19th, 1927. i | i 


Sir, —In connection with Mr. Tyer’s article on “ Microphonic 
Noises’ in your March 9th issue, and the reply thereto in your 
issue of March 16th by “ Howler,” my own experience may be 
of interest. 

It is often possible to raise the pitch of a microphonic noise 


due to an L.F. amplifying valve by lowering the filament tem- - 
The noise in this case is clearly due. 


perature, and vice versa. 
to a vibration of the filament with a frequency depending on its 
tension, and this may be controlled at will by varying the ther- 
mal expansion. In fact, in many cases a. valve will stand suffi- 
eient L.T. voltage to run the filament quite slack, and all 
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quisite torture of hearing it in a local dealer’s shop, for the . 
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possibility of microphonic noise due to this cause can then be 
avoided. fs = . 
That a microphonic noise of definite pitch can be caused by 
other means, however, is shown, I think, by a further phenom- 
enon I have obtained. . Using a valve whose bulb was wound 
tightly with shellacked string, which I have found effective in 
preventing vibration of the glass, and in a rigid holder, I ob- 
tained a microphonic noise of about 1,000 cycles which waxéd 
and waned regularly. The waxing and waning occurred with 


a frequency of 2 to 6 times a second, and this frequency was 
controllable by the filament rheostat. 


the filament vibration was beating with another vibration 
of nearly equal frequency, arising probably from the holder. ` 
Birmingham,: March 16th, 1927. ` G. H. §, 
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Sir,—Since, in criticising my article on ‘‘ Microphonic Noises,” 
your correspondent, ‘‘ Howler,” makes certain statements whieh, 


` I venture to suggest, are not scientifically accurate, and may, 


therefore, lead some of your readers astray, I should welcome 
this opportunity of replying ‘to-his comments. 


“ Howler” suggests that the fault does not lie in the valve ` ` 


holder, and ‚the resonance effect is due to the vibration of the 
electrodes, If ‘‘ Howler” examines my article he will find that. 


I state in the fourth paragraph that what he calls the resonance 
I cannot agree | 


effect is due to the vibration of the electrodes. 
with ‘‘ Howler ’’ that the fault does not lie in the holder. 
Since the electrodes are mechanically connected with the holder, 


it follows that if the holder is capable of sustaining oscilla; 


tions, then the electrodes will remain jn a state of oscillation. 
If, however, the holder cannot sustain oscillations, then the 
electrodes will not remaifi in this condition. Frankly, I cannot 
see ‘* Howler’s’’ line of argument in suggesting that the holder 
is not responsible. ~~ l H 

‘“ Howler’s ° experiments of substituting spring holders of 
different natural periods and finding that the note in the tele- 
phones is not varied are quite inconclusive, and he deduces 
therefrom inaccurate conclusions. ‘The natural period of all 
spring holders when loaded with the mass of the valve is; such 
that it is capable of shock exciting the electrodes and enabling 
them to remain in a state of vibration. The note which is 
‘given is a function of the natural period of the electrode system. 

“ Howler ’’ suggests that I have generalised from the result 
of one experiment. I do not think I am guilty of this. , The 
experiment mentioned was merely given to illustrate my theo- 


_ retical deductions, of. which the major portion of my article 


consists. The cessation of howling due to the substitution of 
a rubber-mounted holder for a spring holder was not a co- 


incidence as suggested, and it seems to me that my article - 


clearly points out how and why -this should have occurred. 

“ Howler ° -is quite wrong when he states that ‘‘ acoustic 
energy is collected by the glass walls of the valve and trans- 
mitted to the electrodes. .. .'™ Sound energy by its: very 
definition is kinetic. -Energy which is collected must obviously 
be potential. Obviously, then, any energy which is collected 
is not in- the form of sound. What actually happens is 
this : Of the sound impinging on the wall of the valve, a minute 
part is collected or absorbed and converted into heat. The 
majority of the sound energy, however, does work on the glass 
wall, causing it to turn about a fulcrum situated in the spring 
holder, this work overcoming the inertia of the valve and oper- 


ating against -the restoring force of the spring and the air- 


resistance. A valve in a spring holder is not highly damped 
unless it is of considerable mass. ‘This could only be obtained 
by using a very light spring, insufficient to support the valve, 
or, alternatively, loading the valve with a heavy mass. Since 
this is not the case the sound waves cause the valve in the 
holder to remain in a state of oscillation, because the damping 
is not sufficiently high, and accordingly the electrodes ‘also 
.remain in a state of oscillation. However, by mounting the 
valve on a block of sponge rubber, the mechanical damping is 
sufficiently high to prevent the valve as a whole from remaining 
in a state of oscillation: ‘‘ Howler’s’’ suggestion of using a 
lined wooden box over the valve would certainly tend to prevent 
a large proportion of the sound waves doing any work on the 
valve, but if this can be more easily accomplished simply by 
mounting the valve on a block of rubber I do not see that any 


advantage is gained. Moreover, the suggested method still does- 
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I assume, therefore, that ~ 


P A from any shock excitation which might 
be sdcerough the base of the valve and through a 
ben ch on which the set may be placed. ‘‘ Howler” can easily 
rove my statements experimentally by arranging, perhaps; a 
JUT -valve amplifier in spring holders. If the first valve is given 
a im] the amplifier (if it is amplifying properly) will give 

tremendous noise in the telephones. If, now, he damps the 
ibr: ations of the first valve simply by holding ‘the top in two 
ge A alternatively, tying it against a small rigid support, 
small block of rubber, rag, or cotton-wool, and then if 
aly re is once more given an impact he will find that 
mo noise will be heard at all. This experiment, 
, should ‘be carried out in such a manner that the 
ind its associated equipment is mechanically isolated 
‘other valves in order that the other valves are not 
EA ao eee given to the first valve. 

j PAUL D. TYERS. 
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IRCE RELA YS. 


Saud 262 of your issue for March 2nd there appears 
=A of a three-electrode neon tube relay attributed 
s. Richter and Geffcken, of Leipzig. I have already 
: e ted with this arrangement, which I 
ZF france: on September 30th, 1926 (patent No. 
Feia ai 
ubstance of sae claims of my patent are :— 

va lve having unilateral conductivity employing neon 
Tow pressure, two or more cold electrodes being 
m the valve between which an electrical discharge 
place, but having one or more electrode, the purpose 
is ‘to control this discharge. 

one- method of constructing this valve the cold 
tiple. the form of plates and points, or one electrode 
ints erected towards the plates with one 
; control electrode placed between the discharge 
= pr _form of -a grid, spiral, perforated 


ty pes, which was constructed for me by the 
nibs “with: a 250 volts and a discharge current of 
S, A with this low-frequency amplification has 


l this EANNA p- is not complete, and on this 
a On, Ab: communicated the results obtained to 


fe it if you. would publish this information 
attention to the probable priority of my 
Messrs. Richter and Geffcken. 

M. JOSEPH ROUSSEL. 


IE SILEN: yT g PERIOD. 

Sir,- ave read with interest AA Editorial and the many 
'respondënts on the matter of a silent period 
roposed to institute for the express purpose of 
wners of valve sets -to receive programmes from 
countri . As an amateur who has been interested in 
sae ce reception for some years, I should like to give 
Kai a oberiont ‘we now have a silent period from about 
n. to S every Sunday, and without fear of con- 
on I say that during that period it is absolutely im- 
rec "distant ‘stations as the air is rent) with 
ble variety of “ cat call” and “squeal ” from 
ying to reoeive distant stations; this state of affairs 
ent London- switches off and continues 
smitting again. From this experience I 
the. ‘conclusion that the only use for a silent 
be pei fact, is—to demonstrate the’ amount of 

hich can be caused by oscillating receivers. 
“col ditions. it is only possible to receive distant 
ostre or itary band, so that the ‘‘ wipe out ” 
he s q nealers will attempt their distant recep- 
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t eor n is transmitting, and then programmes, 


being, _transmitfed—ns then „they can 
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possibly hear a spot of music above: the speech—and, furthov, 
there seems no point in a silent period, for, with a modern 
properly designed receiver employing four valves, 
be perfectly easy to separate such stations, to mention a few, 
as Stuttgart, Toulouse, Hamburg, Frankfurt, and Brussels. 
The trouble at present seems tq be that. the average receiver, 
at least in this neighbourhood, is quite incapable of receiving 
anything but the local station without oscillating, and should 
we have another advertised silent period it is perfectly certain 
from what happens every Sunday evening all sets really cap- 
able of receiving distant stations would be switched off, the 
owners knowing full well that the correct name for such a 
period would be ‘‘ The Oscillator’s Paradise.’ 
South Croydon. GEORGE H. TOZER. 


March 23rd, 1927. 


Sir,—Having read the letter on the subject of the silent 
period by Mr. Caddick in your issue for March 23rd, I wish 
to express my views as a wireless fan who has spent con- 
siderable time and money on expensive sets. 

May I say first that I certainly do not approve of a silent 
period until such time as one can be assured that the air 
is not rent with squeals and howls, as it is during the silent 
period on Sunday evenings. My ‘experience is that distant 
stations are only worth listening to when the local is on the 
air. At such a time those people with out-of-date valve sets 
know perfectly well they cannot cut out the local, and there- 
fore do not try. It ts at this moment that the man with the 
deeper pocket, if he is up-to-date and has spent his money 
well, can cut out the local and get the distant stations with 
some degree of comfort. 

For my own part (I am situated within about two miles of 
2L0) I do all my long distance listening whilst the local is on, 
as I find it inipossible to listen in during the silent period on 
Sunday evenings. 

I can only suggest that Mr. 
more selective (not a difficult matter), or, if his set is fairly 
selective, to be content with a moderate number of foreigners 
instead of wanting every station in existence. 

If-we had a silent period I guess under present conditions 
it would be impossible to listen. B. GLADSTONE. 

London, W.14, 

March 23rd, 1927. 


Sir,—I have read with considerable interest your Editorial 
concerning the above subject in the March 23rd issue of Zhe 
Wireless World, 

Your point was very plainly demonstrated in this district 
last Sunday evening. It so happened that the Cardiff. station 
was broadcasting a religious service in Welsh at a time when 
other B.B.C. stations were silent. A few of us in Carnarvon 
in possession of) selective multi-valve sets are able to receive 
the Cardiff broadcasts with comparative ease at almost any 
time. The majority, however, are only able to receive Cardiff 
under the most favourable conditions. 

Last Sunday evening Cardiff came in at good strength, but 
owing to the ear-splitting howls: caused by people who were 
obviously hearing nothing of the Cardiff transmission, I for 
one was obliged to switch off my receiver, as it was ‘painful 
to listen to a score of sets in the neighbourhood oscillating 
furiously. 

I have heurd of others who experienced the same annoyance, 
and I think it is safe to say that the nett result! was that no 
one in the town itself received the transmissions satisfactorily. 

Carnarvon, E. LYON RICHARDS. 

March 24th, 1927. 


ALUMINIUM PANELS. 


Sir,—We notice on page 331 of your journal of March 16th 
that hints are given by, your correspondent, “C. H. R.,” for 
frosting aluminium. our readers may not be aware that 
frosting is a standard finish with which the metal is obtain- 
able through the usual channels. H. COUSINS, 

London, E.C.4, | For the British Aluminium Oo, Ltd. 
„March alea “1927. : ta 
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Questions should be concisely worded, and headed “ Information Deparlment.” Each separate question must be accompanied by a; 


H.F. Transformers. 

Z am modifying the H.F. side of my 
receiver to correspond. with that of 
the “Everyman Four”? set, and 
find on winding the transformer to 
terminate the primary section at a 
convenient point it means that I must 
have either 143 or 153 turns. Wall 
the fact that I cannot use the exact 
winding as specified adversely affect 
results? Furthermore, I find that 
it will be necessary to cross the 
primary and neutralising windings, 
unless I reduce the nuntber of turns 
on the former, I should appreciate 
your comments on this. 


TCB: 


Although the designer’s specification 
shouid be followed closely, the fact that 
you are using half a turn or so more 
or less will not affect results appreciably, 
and as long as the wires are air-spaced 
where they cross no ill effects will be 
produced. You are wise, however, to 
pay special attention to this point, as 
most cases of difficulty with these trans- 
formers have been traced to incorrect or 
partially short-circuited windings. 


oo00°0 


Connecting an “ Everyman Four ”’ 
Coil. 

The selectivity of my “ Everyman Four” 
receiver 18 not quite so good as l 
have been led to expect, and the tun- 
ing range of the secondary circuit is 
very different from that of the aerial 
circuit. Would you suggest a likely 
trouble? E. C. L. 


Lack of selectivity and peculiar tuning 
is invariably due to the method of con- 
necting the secondary of the high- 
frequency transformer. 
secondary winding of the high-frequency 
transformer over which is wound the 
primary and balancing windings should 
be connected to the filament side of the 
circuit, while the free end of the second- 
ary—-that is, the end farthest from that 
which carries the two primary windings—- 
should be connected to the grid. This 
is the correct method of connecting prac- 
tically any H.F. transformer; the primary 


The end of the: 


stamped addressed envelope for postal reply. 


windings should be wound over the end 
ot the secondary connected to the fila- 
ment. ‘I'he object of this is to reduce 
the current which passes from the primary 
to the secondary through the capacity of 
the windings. As is well known by any- 
one who has tried the wrong method of 
connection, the effect is to weaken signals 
considerably and to broaden the tuning. 
' 0000 


H.T. from D.C. Mains. 


I wish to construct an H.T. battery 
eliminator for use on my 240-volt 
D.C. mains, and believe that an in- 
strument likely to be suitable for my 
purpose was described in February 
last year. Please inform me as to the 
exact date of the issue, and if it is 
still available from your publishing 


office. A. C. S. 


The eliminator to which you refer was 
described in our issue of February 24th, 
1926, which is, however, now out of 
print. We reproduce herewith the circuit 
diagram of the arrangement in question, 


Fig. 1.—A straightforward eliminator 
for D.C. mains. ' 


from which you will see that lamps are 
used as potential dividers. The chokes 
may have an inductance of from 30 to 50 
henries each, while the condensers shoùld 
have capacities of from 2 to 5 mfds. It 
may be added that axother, and possibly 
in some cases a superior, arrangement was 
discussed in the “ Hints and Tips ” sec- 
tion of our issue for February 16th, 
1927, 


| 

b 

Constructing a Moving-coil + 

i Loud-speaker, i r 
Can you tell me where I can obtain 'the 
iron stampings described in a recent 
article on moving-coil loud-speakers 

by G. W. Sutton? A 

A. S. A. 


These stampings are, we believe, of a 
standard pattern, and obtainable from 
Messrs. Joseph Sankey & Sons, Lid., 
168, Regent Street, London, W.1. Ba 


O000 


, Low Loss or High Efficiency, 
I am intending to build a short-wave 
receiver for reception of wavelengths 
round about 60 metres, but as I lipve 
by me a large number of components 
such as variable condensers of a very 
good type, I wish to know whether | 
can use these, or 18 it essential thot I 
purchase low-loss components? 


DAR 5: 


~ As has been frequently pointed out: in 
this journal, the term “ low-loss ” is only 
a synonym for “high-efficiency,” and: is 
not, as many people would suppose from 
a perusal of many catalogues, a synonym 
for skeleton inductances, condensers, etc. 
It is obvious: that whether constructing a 
wireless receiver or indeed any other piece . 
of apparatus, we shall get better results 
if we employ components of high efficiency 
than if we use components of low effi- 
ciency. Because your variable condensers 
are possibly of conventional appearance 
and are not of weird and wonderful 
design, it does not necessarily say that 
they are of low efliciency, and we think 
that in all probability you would obtain 
excellent results with them. In dny 
case, why not put a short-wave receiver . 
together roughly on a board with the com- 
ponents you have on hand, and you ¢an 
soon see whether or no they are suitable. 
If you do not obtain great success on the 
first trial, do not, however, jump to the 
conclusion that your components are} at 
fault, because the element of skill enters 
very largely into the successful operation 
of a wireless receiver, more especially on 
the short wavelengths: ; z 
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The First-Superheterodyne. 

I understand that the first constructional 
. . article dealing with a superhetero- 
dyne receiver wag published in this 
country` by- The Wireless World 
some time in 1925, and I shall be 
glad if you can give me the date of 
the issue in which this article 

appeared. _ P. H.G. 
` The first complete constructional article 
dealing with a superheterodyne receiver 
was published -in The Wireless World 
not in 1925, as you’suppose (although cer- 
‘tainly a seven-valve superheterodyne was 
described. in the issues of March 4th and 
lith of that year), but in the issues of 
November 14th, 2ist and 28th, 1923, 
although circuit diagrams of superhetero- 
dyne receivers had been published in this 
journal a good time previous to that date. 
The receiver was invented in 1917 and was 
in quite common use among amateurs in 
this country very early in the present 
decade; ‘although it did not become really 
popular until the summer of 1925, partly 
owing to the lack of ready-made’ compo- 
nents on the market until that period, and 
to the absence of reliable constructional 
data and values suitable-for British valves. 

ogoo 
Modernising a Receiver. 

Could you tell me how best to bring up 
- to date the receiver of which the 
-circúit diagram is shown on theat- 

- tached sheet? T. W.T. 
As your circuit comprises the now obso- 
- lets arrangement of a direct-coupled aerial 
with tuned anode H.F. amplification, we 
are afraid it is a difficult matter to sug- 
gest how it may be remodelled witbout 


considerable alteration. In all probability 


the best method of effecting a real im- 


provement is to rebuild the H.F. and de- 
tector circuit to approximate closely to 


the arrangement. of the ‘‘ Everyman 
- Three ’’ receiver described in our issue 
of November rd and 17th.- 7 


fo ee ke) 


An Unknown Locality. 

.I am building. a. siz-valve’ wireless 
. receiver, and wish to ask your advice 

- concerning the question of erecting an 
aerial. I have ample space at my dis- 
posal, and find that I can erect an 
aerial of over 200ft. in. length. 
Should I. obtain much greater efi- 


ciency than by the use of a standard 


- 100ft. aerial? Not—being on British 
territory I am- not restricted to the 
standard length of aerial. - 

; > -L. Q. K. 


- You omit to state in your letter whether 
you expect to receive the stations of the 


British Broadcasting Qorporation, long-. 


wave telephony stations, or the very many 
long-wave C.W. morse stations which are 
in existence. Moreover, it is somewhat 
difficult for us to deduce this point defi- 
nitely from your letter, since you omit 
to put your address, but judging from 
the postage stamp on your envelope we 
should say that you are too far away to 
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successfully receive the ordinary broad- 


casting stations of either this country or 
the European continent. We do not mean 
that you could not receive these at any 
time, but on very few nights would recep- 
tion likely to be free from interference 
due to atmospherics, mush, etc. We 


assume, therefore, that you are desiring 


to receive long-wave stations mainly, and 
in this case the long aerial which you pro- 
pose to erect would be of advantage. Of 
course, on the shorter wavelengths it 
would be a great disadvantage from many 
points of view, as for one thjng it would 
greatly mar selectivity. 


o000 


Reinartz Wronged. 


I have noticed that there seem to be a 
-lurge number of circuits bearing the 
name of ‘‘ Reinartz’’ which differ 


very greatly from one another. Can 
you, therefore, : give me the true 
Retnartz circuit. P. L. S. 


It is quite true, as you say, that there | 


are a large number of circuits which are 
wrongly given the name of Reinartz cir- 
cuit, and it appears to have become an 
obsession with certain people to give this 
name to any circuit in which reaction is 
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cause, obviously, the L.F. amplifier is 
perfectly conventional. a 

. Referring to Fig. 2, the coils L, and 
L, really consist of one continuous wind- 
ing of 75 turns of No. 22 D.C.C. or any 


other approximate gauge of wire wound 


on a cylindrical former 3in. in diameter. 
The earth connection is joined in at 60 
turns from the grid end, whilst a few 
tappings are made at the grid end of 
the coil to give a coarse adjustment of © 
the inductance of the grid circuit. The 
last fifteen turns of the combined coil; 
that is L,, are similarly tapped in order to 
give a variation of aerial coupling. A 
space of about fin, is left on the former, 


‘ and then the reaction winding is wound 


on in the same direction. This winding 


‘ may, of course, be of much smaller gauge 


than the othe: windings if so desired. 
The actual number of turns, of course, 
cannot be stated precisely, as it depends . 
on various factors, such as the damping 
present in the grid circuit, which may be 
small or otherwise according to whether 
we have used good components and 
whether or no there are leakages due to 
a valve holder, a former, or other com- 
ponent made of inferior material; usually 
15 to 18 turns are ample. The H.F. choke 
may consist of any of the commercial 
chokes upon the market, or a simple home- 


. + 


Fig. 2.—The original Reinartz circuit with one stage of LF, amplification. 


controlled by means of an ordinary vari- 
able condenser. We give in Fig. 2 a 
diagram of. ' the original 


stage of L.F. amplification for the pur- 
pose of loud-speaker operation. , It must 
be remembered, of course, that ‘strictly 
speaking the Reinartz is a single-valve 


circuit, and it is not really correct to . 


speak of a three-valve Reinartz circuit 


-'when we mean a Reinartz circuit followed | 
‘by two stages of L.F. amplification, be- - 


| Reinartz | 
circuit with the addition of an ordinary 


made choke. The remainder of ‘the cir- 
cuit is perfectly conventional. 
This original circuit is open to much 


criticism, such as, for instance, ‘the losses 


introduced by the switching arrangement 
at the high potential end of the grid coil, 
and, has been improved and modified from 
time to time by the original author, 
whilst at the same time other experi- 
menters have made certain alterations 


-and have even in many cases changed. the 


name of the circuit. 


. denser dial, 
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te Everyman » Alteration. 


l am ae an “Everyman Four” 
receiver, but wish to know if I can 
use ‘two 0.0005 mfd.. variable con- 
densers which I have by me,-in place 
of che 0. 0003 mid; speciped. 

D: V. R. 


The first effect of using .0005 mfd. 
variable condensers would be to raise 
both the maximum and the minimum of 
the tuning range of the receiver. Pro- 
vided the condensers were of modern 
type, however, the minimum range would 
not be greatly increased, and you could 
still tune well down, with the receiver. 


It might be thought that the increase in- 


the maximum of the tuning range would. 
be a great advantage, but it must be 
remembered that the receiver would be 
considerably less sensitive on` the upper 
end of the scale. -You could, however, 
use the condensers as 0.0003 mfd. instru- 
ments, by utilising only the lower half of 
the scale, ‘but it would be obvious to you 
that you would have a more crowded con- . 
since the same number of . 
stations which would have to be spread — 
over 180 degrees of scale in a 0.0003 mfd. 

condenser will be crowded in a less por- 
tion of scale. Provided, . however, that. 
you use good slow motion dials, this dis- 


` advantage will not be so great as t might 


at first seem. 
0000 


A Superfluous Condenser ? 

I am building an A.C. mains battery 
eliminator, and I should be glad if 
` you would tell me whether it, 18 neces- 
sary for me to use a fixed condenser 
in the earth lead of my receiver in 
_ order to avoid short-circuiting of 
mains, since, of course, the mains will 
be entirely isolated from the set by 
the transformer, as naturally the 
_ primary and secondary windings are 

not in electrical contact. <A. C. B.. 


As a measure of safety we would advo- 
cate that a condenser be used in the earth 
lead even although the mains are isolated 
from your receiver as you state. There 
is always a possibility of a sudden break- 
down of the insulation between the 
primary and secondary of the transformer 
with possible resultant disaster. Indeed, 
we would advocate that as a measure of 
safety a large-size fixed condenser be 
used in the earth lead of the set irre- 
spective of whether the mains are A.C. 
or D.C. and irrespective of whether 
in the case of D.C. the positive ov 
negative main is earthed. This con- 
denser showd be of, as large a 
capacity as possible (preferably not less 
than 1 mfd.) in order. not to upset the 
tuning. ‘An important point is that the 
condenser dielectric should be one which 
is guaranteed ‘to withstand a voltage 
greatly exceeding the mains voltage, 
since obviously it would be of little use 
employing a 1 or 2 mfd. condenser whose 


dielectric would break down immediately — 


the mains voltage was thrown across it as 

a result of a breakdown of the insulation 
between the primary and secondary of 
our power transformer, as it would then 
e no safeguard at all. 
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‘A Tuning Problem. | 
I have a two-valve set consisting of a de- 


tector followed by a choke-coupled 


‘amplifier. I find that when con- 
nected up in the usual manner to a 


standard ‘aerial and to a water mpe . 


earth, signals are very faint in. the 
loud- speaker, whilst if I connect the 
-earth lead to the wiring of the electric 
- bell system signals come in at great 
strength. I shall be quad if you can 
assist me in my trouble: 

H. M. V. 


- The trouble is pr obably due to the fact 


that your earthing system is of, very high ` 
- resistance. 
, no' you make use of reaction, but we pre- 
~ sume you do not, as we observe from 
‘your. address that you are very close to. 


You do not say ‘whethei or 


2LO. The use of the electric bell. system 


as a rough counterpoise probably results: 


Pos- 


in a great decrease in damping: 


~ sibly, also, your aerial is of somewhat . 


high: resistance, and the set might work 
all right with your existing earth system 
if your aerial were of smaller size, as 
possibly the aerial is exerting a great 
damping effect. You could with advantage 


completely overhaul your aerial. and earth | 


system, shortening the aerial, . making 
sure that all soldered joints are in order 
and that you are earthed on to the main 

water pipe. As a temporary measure, 
we would suggest that you reverted to 
your earth system and connected a small 
fixed condenser ip series with the aerial 
lead-in, the capacity of which may be 
0.0002 mfd. Another cause of the trouble 
might be that fundamental . wavelength 
of the aerial and earth system may differ 
when the bell system is 
used, compared with when the proper 
earth is used. Therefore the tuning 
range when the proper earth is used may 
be such that your local station does not 
lie within the tuning. range of your coil 
and .condenser, and you might therefore 
try the effect of merely ae Phe 
value of the aerial tuning coil. 
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EA: Schnell Snag 


I am constructing the Schnell circuit, 
which has been published from time. 
to. time in your journal, and wish to 

- know if. 1 may follow the detector 
valve witha stage. of. resistance- ` 
coupling, using an 80,000-ohm valve.as 
detector, and a “T-megohm anode 
- resistance. M. F. O. 


- It is not possible to follow the detector 
with this form-of resistaice-coupling, as 
you desire, owing to the fact. that’ you: 
desire reaction effects.-, Indeed, this is, - 


-true with -all regenerative “detector - T6- 


- still be obtained from 


1 


i ceiver S, 


namely, that if, the ordinary 
smooth control of reaction is desired; then 
a stage of resistance. coupling. using.. La. 


very high value of anode resistance, can-. 


not be used. You must use either a trans- 
former or a choke, on: you may use a 
stage of resistance-coupling employing a 


- 100,000 to. 150,000-ohm ‘anode. resistance 


shunted by a 0. 0001 mfd. fixed condenser, 
this . being used in. conjunction with a 


©- valve of” about 30,000. ohms ‘impedance, 


and, .mdreover, one -having the highest 
possible amplification : factor. for this im- 
pedance, such as the D.E.5B- or olier 
simular. valve. oe ae n aah ote 
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Three or “Four ? Ba 
of your- 


I have only recently leard 
“Ever yman Three”. and * Burerys 
man Four” valve receiver, and I. 


shall be glad if you can tell me in 
which issues of The. Wireless World 
these were published, so that I may 
obtain same from “you. Could you ` 
also indicate which teceiver you con- 
sider to be the best for all-round 
work solely on‘the normal broadcast- 


ing wavelengths. T. L.A. 
The ‘‘ Everyman Three ’’ receiver was 
‘described with ‘full constructional] details 


in our issues of November Srd and 17th, © 
1926, and these two back numbers may 
our publishers. 
was described in - 


? 


The ‘“ Everyman Four ’ 
our issues of July 28th, August 4th, 
September 8th and October 13th, 1926, 
but some of these are now out of print ; 


‘however, we have published a book en- 


titled the “ Everyman Four,” giving fall 
constructional] details both theoretical and 


practical wiring: diagrams, and all other 
particulars, and this book may be: ob- 


tained from our publishers at a cost of - 
1s. 2d., post free. 


. The “Everyman Three” and the 
‘Everyman Four ”’ both make use of one 
H.F. stage of a similar type. Inthe 
former case, however, a leaky grid recti- 


fier was used, followed by a single stage 
of transformer-coupled L.F. amplification, 
whilst in ‘the latter case an anode bend 
rectifier was used followed by a resistance. 
coupled stage and then a transformer 
stage of L.F. amplification. For ge:.eral 
loud-speaker work probably the “‘ Every- 
man Four ”? is the most suitable instru- 


ment, the other being more for tlhe man 
who desires to search for very distant 
stations on the telephones, although, of 


, course, it will operate a loud-speaker at 
" great ‘strength ‘from a large number of 
the less distant stations. 
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AÑOTHER CRITIC OF BROADCASTING. 


of broadcasting is Mr. H. G. Wells, who, 
in. a recent edition of one of the Sunday 
papers, occupied the greater part of a page 
to tell us why broad- 
casting is a farce and 


HE latest addition to the ranks of the critics | 
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would not be infringing patents. 


places these instruments beyond the reach of a very large 
proportion of the population., 

‘* But, sooner or later,’’ says Mr. Wells, ‘‘ boredom 
and disappointment with these poor torrents of insignifi- 
cant sounds must ensue. Are there, indeed, any inde- 
fatigable listeners who have stuck to this amusement sinte 
the beginning? If so, I think they 
are probably very sedentary per- 


why its decline and CONTENTS. sons, living in badly lit houses or 
eventual fading out is inevitable. : i PACE otherwise unable to read, who have 
At the: conclusion of the article the EDITORIAL Views » we 439 never realised the possibilities of 
Editor promises that ‘‘ another Coru-pRIVEN Drapuracma Loup- the gramophone and the pianola, 
vigorous article by H. G. Wells SPEAKER Desicn (concluded) ... 440 and who have no capacity nor op- 
will appear on Sunday week.” _ By N. W. McLachlan. portunity for thought or conver- 
When we had reached that edi- PRAGHEAE Binsin ei cece: CAKE sation.” 
torial appendix after having labon- CRYSTAL-CONTROLLED TRANSMITTER 449 A Phantom Army of 


.ously read through Mr. Wells’s 
entire article, we could not help 
wondering whether the Editor had 
not been a little careless in his 
choice of an adjective, for we can- 


not remember having read any- Current Topics 


By R. W. H. Bloxam. 
AccUMULATOR SULPHURIC Acip ... 451 Mr 
INVENTIONS OF WIRELESS. INTEREST 453 
Reavers’ NOVELTIES ... 


Listeners. 


. Wells makes it quite clear 
that he himself has no use for 
455 present-day broadcasting, but it is 
456 surprising that he, whom we are 


thing by Mr. Wells previously Once Ne. Caeeis 458 accustomed to regard as having an 
where the use of this adjective Nes ibe an Cuan © asg 2 extraordinarily complete know- 
would not have been more appro- i S es ledge of human nature, should 
priate than in describing his article BROADCAST: RECEIVER. = “TGRANIC now be “‘ at á loss to imagine any 
on broadcasting. We had hoped Nercrrosonic “BEVEN” vies- ... 461 sort of person becoming addicted 
when we came to read_the article BROADCAST BREVITIES 465 to listening-in as a frequent enter- 
that at least we should have been New APPARATUS 467 tainment,’? when, if Mr. Wells 
given some strong points against LETTERS TO THE Eprror 470 would go to the trouble of look- 
broadcasting sufficient to provoko . $ READERS’ PROBLEMS 472 ing up the facts, he would find 
a desire on our part to argue, but — 7 that the ‘number of listeners is 
perhaps the strongest case which steadily increasing, and the 


Mr. Wells makes out is that music in the home can_be 
obtained equally as well from a gramophone or pianola 
as from broadcasting, and that in the former case you can 
make your own selection of the music you wish to hear. 


In our opinion, it is so difficult to compare these two ` 


that the point is. scarcely. worth discussing, even if we 
omit the consideration of cost, which in the case of the 
pianola and gramophone, with the addition of records, 
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copies of the wireless programmes sold weekly and 
the correspondence received at the B.B.C. headquarters 
are alone a guarantee that the future of broad- 


casting will not present the amusing picture which 


he draws of the service continuing to operaie for 
the entertainment of a phantom army of listeners, 
‘the last living listeners having dispersed and gone to 
other things.’’ 


-e 
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LOUD-SPEAKER DESIGN. 


Constructional Details of Diaphragm, Moving Coil and Electro-magnet. 
(Continued from page 377 of the issue of March 30th, 1927.) ; 


By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P. 


E have dealt, in the previous article, with the 
theoretical side of the subject in. a somewhat 
extensive, though by no means exhaustive, 

manner, because it is imperative that the experimenter 
should know exactly the foundations upon which the 
design is evolved. When unexpected results are obtained 
he will have more chance of arriving at the reason, and 
greater possibility of rectifying defects. 


The Electro—-magnet. 


So far as actual construction is concerned, it is pro- 
posed to describe a coil-driven loud-speaker in detail, 
but there are minor points of construction which can be 
left to the conception of the reader. 


The winding depends upon the voltage to be used, but 
is designed to dissipate about 25 watts. This gives a field 


Fig 10.—Leading dimensions of electro-magnet. The winding for 200 to 240 volts may consist 
of one system as shown or two sections if desired, as indicated in the text. There should be a: 
thin’ ring of insulating material at the bottom of the pot and the lower lead should be well 


insulated. 


Dealing with the 
, electro-magnet, this is shown dimensionally in Fig. 1o. 


—_— 


strength in the air gap of about 8,000 to 9,000 lines per 
square centimetre. For working from a D.C. supply 
circuit the magnetising coil is wound in one section.of 
19,000 turns or in two sections, each of 9,500 turns of 
No. 34 D.S.C. The resistance of each section is just over 
850 ohms. For a 1oo-volt supply the coils are connected - 
in parallel', whereas for a 200-volt supply they are con- 
nected in series. The circuit diagram is shown in Fig: 11. 
Owing to the large inductance of the coil (bordering on 
90 henries), it is-imperative to connect a byffer resistance 
across it to. prevent undue sparking at the switch and 
voltage rise on the winding when the current is switched 
off. The value of this resistance is 4,000 to 6,000 ohms, 
and it must be capable of withstanding the mains across 
it without undue heating. In addition.there may. be, a 


- series resistance for regulating the current in the winding 


of the electro-magnet. For continuous work some of this 
_Tesistagce may be required 
to-‘reduce the heating of the 
pot, more particularly for a 
240-volt supply, where the 
loss will exceed 25 watts. 
However, this is really a 
matter for experiment. It 
may be useful to paint the 
outside of the pot with a 
dull black paint, thereby 
gtving a high coefficient of 
emissivity to promote cool- 
| ing. 
The coils should be care- 
fully insulated. Impregna- 
tion and baking with suit- 
able varnish, e.g., bakelite, 
is recommended, the whole 
' coil being well taped with 
silk. This is very important 
-to avoid any chance of break- 
down to the metal due to 
voltage rises. The ends of 
the winding must be brought 
out at the middle of the coil, 
and not at the inside or out- 
side, so that there jis no 
chance of the insulation 
being rubbed off when the 
coil is put in the pot. To 
get the coil comfortably into 
the pot, the latter should be 
rubbed carefully inside with 


1A single coil of larger wire 
to dissipate 25 watts can be 
used for 100 volts. 
E B 6 
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 Coil-driven Diaphragm Loud-speaker Design.— 
paraffin wax. Where the leads come up inside the coil 
near the central pole and at the bottom they should be 
well protected with cistoflex. A slight space should be 
left above the winding to allow the leads to be brought 
out readily. en . 
‘Moving Coil. 

So far as this item is concerned, the reader must 
determine for himself whether he uses a high- or a low- 
resistance unit. I should advise him to try both, making 


quite sure that the diaphragms for each coil are as alike. 


as possible. A high-resistance coil 2in. in diameter can 


turns of No. 46 enamelled 
wire. It must be varnished 
and baked to get good in- 
sulation between turns and 
to secure the necessary mc- 
chanical rigidity. A wire of 
smaller diameter will give a 
lighter coil, but is 
difficult to wind and more 
liable to burn out. This, 
however, can be left to the 
-- reader’s . discretion. He 
ought to remember that more turns mean reduced upper 
and lower tones, but a greater output. The greater the 
_ diameter of the wire, the greater. the mass, but the lower 
the resistance and the better the mechanical rigidity. With 
the above coil the internal A.C. resistance of the power 
valves can vary from 4,000 ohms to 1,000 ohms. The 
quality, of course, changes, but the alteration is not serious. 
The output increases as the valve resistance decreases, 
due to the augmented alternating current in the coil. 
For example, with a 1,000-turn coil the D.C. resistance 
is about goo ohms, and- with a valve having p= 4,000 
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Fig. 11.— Connections of 

magnet winding showing 

buùer'or quenching resis— 

tance to absorb back E.M.F. 
of magnet winding. - 


ohms the output would be proportional to’ ( AT T 
Putting another valve of the same class in parallel would 


. 2 - 
mak i —=) , ; 
| ake the output proportional to ( RTL Thus the 


° 4 9 2 2. . e 
ratio of the outputs would be (422) ——2. This is 
| 2,900 I 


readily detected by ear, especially when the intensity is 
appreciable. With this coil, a valve impedance of 
1,300 ohms and a set operated from 200-volt mains, the 
low tones of the grand organ are sufficiently powerful 
to make objects.in a room of average size vibrate appre- 
ciably, whilst an orchestra is more pleasant in the next 


room. In other words, the intensity is considerable, but- 


FEED TO 
VALVE 


vig. 12.—Safety lamp connected in H.T. feed to reduce damage 
rough a short-circuit between moving coil and electro-rhagnet. 
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be wound with 800 to 1,200. 


more’ 
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where low tones abound, the shrillness of the upper- 
register is counterbalanced. i 
Attention should be paid to the insulation of the inner 
surface of the coil to avoid the wire touching the central 
pole and short-circuiting the mains as described previously. 
Various precautions can be taken. In Fig. 12, if a short- 
circuit occurs, the lamp lights, and this is possibly -better 
than using a fuse. This point, however, can be settled 
by the constructor himself. A partial short-circuit 
occurred. on my own set, due to the field winding earthing 


tee 


a 


16 RAD 


FLAT SEATING FOR 
COIL ABOUT /8 WIDE 


‘N 


Fig. 13.—Dimensions and constructional details of diaphragm. 
The cuts in the rim are spaced 3 in apart. 
to the pot. When the coil touched the pot it made a 
valiant effort to drive the diaphragm across the room. 
A low-resistance coil can be wound with 40 to 5o turns 
of No. 32 or 34, D.S.C., the construction being identical 
with that of the high-resistance moving coil. The trans- 


former can be a Marconiphone Ideal core with 3,600 turns 


on the primary and 360 turns on the secondary. The 
primary is wound in three sections, and the secondary in 
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Coil-driven Diaphragm Loud-speaker Design.— 
two or four. The latter is preferable to reduce leakage. 
The terminals should be such as to allow a ratio of 
3,600 ee 3,600 
360 180 ’ 
always be used, 7.e., for 180 turns the two halves are 
connected in parallel.?. The windings should have the 
lowest possible resistance. No spacing pieces are needed 
to separate the coils. The wire for the primary is No. 
38 enamelled or No. 40 D.S.C., the latter being pre- 
ferable, unless the No. 38 is well varnished and baked. 
The coils should be wound closely, or they may not fit 
on the core. It is advisable to make a check calculation 
to make sure that, according to the winding method em- 
ployed, the five or seven sections will fit on the core. As 
a first approximation the primary of an 


but the whole of the secondary should 


6 
Ideal — has about the correct number of 
I 
. 20,000 . . f 
turns, viz., ———— = 2,300. This wind- 
? > 6 >) Jd 
ing, with a secondary of 170 and 340 


turns of No. 22 D.S.C., will make quite 
a good first attempt. ° 

The inductances of the windings can be 
calculated approximately for small alter- 
nating currents as used with an A.C. 
bridge at 500 cycles, from the knowledge 
that 1,000 turns are equivalent to 1 henry. 
Thus 3,300 turns ==11 henries. The in- 
ductance depends, of course, on the valuc 
of the alternating current, and increases 
therewith up to a point.* At low fre- 
quencies, where the magnetising current of 
the transformer is greatest, the inductance 
will exceed 11 henries. The permeability 
of the iron for this value of inductance is 
260. The permeability steadily increases 
with the magnetising current, and the latter 
will depend upon the frequency and the 
signal strength. Thus we have a further 
distortion from the transformer, which 
ought to have been cited previously., If 
we assume that the magnetising current of the transformer 
is 10 per cent. of the total current at 100 cycles when 
that total is ro milliamperes, the R.M.S. magnetising 
force is Approximately 0.23 C.G.S. unit. From curves 
for Stalloy we find that the permeability exceeds 1,000, 
so that the inductance will exceed 40 henries, which is 
quite a large value. 

So long as the inductance with small currents is fairly 
_large, the increase in inductance does not alter the quality 
to the extent indicated by this calculation. Tor the best 
results, the intenstty should not be too weak, or the 
magnetising current will be an appreciable fraction of 
the whole. In this way the coil would.be robbed of 
current by the transformer, or, in other words, the value 
of L, in Fig. 8 (b)* would be small enough to by-pass 


coil current. Obviously this argument .becomes more 
2 A 3,600 : 240 (15: 1) ratio can be used if desired. 
? See “ Intervalve Transformer Cores,” Zhe Wireless World, 


July 14th, 1926, p 45. 
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At 50 cycles 
the by-passing action of L, is-roughly double that at 
100 cycles. : = * 


The Diaphragm. 


The shape chosen for the diaphragm is a right circular 
cone. Its central angle is probably more a matter of 
experiment than calculation. The projected diameter is 
a question depending upon the conditions of operation 
and the personal taste of the experimenter. From the 
flat disc theory we saw that the largerthe disc the weaker 
the high tones, and after a certain point the low tones 
decreased, owing to the ‘accession to inertia effect.” 
Then on top of all this we must consider the low- 
frequency motional and high-frequency inductive react- 


Rear view of loud-speaker movements showing 
clamp for electro-magnet. 


ances of the coil. Also there are cone resonances, which 
may spoil all our schemes unless care is taken to reduce 
them to a minimum. Taking various factors into account 
and including balance of the musical scale, spatial dis- 
tribution, and efficiency, I have found the diaphragm of 
Iig. 13 to give satisfactory results. But I think the experi- 
menter should discover for himself the result of increasing 
or decreasing the diameter of the diaphragm. A 6in. dia- 
phragm 1s sala lacking in bass, and usually makes 
the letter ‘‘ s’’ whistle, but, apart from focussing, a 72in. 
diaphragm ould give fair results, provided always that 
the real result is not masked by strong resonances. This 
diaphragm will have a noticeable focussing at high fre- 
quencies, but the low- frequency register should be good. 
The paper portion is cut to the dimensions given in 
Iig. 13. No reinforcing cone is used at the apex, but 
a circle is drawn which has a projected diameter on the 
diaphragm equal to that of the coil. The apex is pushed 
inwards, „starting at the point and gradually advancing 
B 8 
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with care until the diameter at the base is that of ii 


coil, ż.e., to the circle line. 

A piece of cardboard 14in. square is cut with a central 
hole about 11in. diameter and smeared with Seccotine. 
A piece of sheet rubber (5 to 8 mils. thick; a rubber 
apron will probably serve the purpose) is stretched 
—just taut—over the sheet and pasted down with a roller 
faced with rubber’as for photographic work, or a rolling 
pin. ‘This is allowed to dry. The serrated edge of the 
diaphragm is painted with seccotine, and the diaphragm 
then put centrally on the rubber. The various paper 
flaps round the edge are pressed down on to the rubber, 
and a light weight put on the top of the diaphragm until 
the adhesive is dry. A better but more tedious way is 
to apply a little french chalk to the rubber and place 
the diaphragm centrally on it before applying the ad- 
hesive. This, under the action of a pressure by hand 
on the vertex, allows the periphery of the diaphragm to 
slide over. the rubber and take-a more circular shape. 


Having’ got-a good seating on the rubber, four flaps 90° - 


_ apart gre lifted and painted with Seccotine, using a small 
brush, each flap being pressed down. Meanwhile, pres- 
sure is maintaihed at the top of the diaphragm, and 
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Fig. 14.—Method of mounting coil on diaphragm. 


other flaps treated similarly. A light weight is left on 
the diaphragm whilst the adhesive dries. 

The rubber at the front is now cut away with a sharp 
knife or scissors, which can be dipped in water to make 
cutting more facile. The cardboard is then mounted in 
a wooden frame—unless it is stiff enough to be self- 
supporting—or a piece of multi-ply wood was used in 
the first instance, as in Fig. 15. The frame is put on 
a' horizontal table and the circle at the vertex adjusted 
until its plane is horizontal. 
_ Of the coil will also be horizontal. Take now a piece of 

chonite tube of externa] diameter | equal to that of the 
coil and the wall thickness of which 1 is 3- 32in. 
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diaphragm over and run round the inside with the tube 
to make a flat seating for the coil. Now invert it to 
check whether the flat seating lies in a horizontal plane. ` 
Place the paper flange of the coil on the seating and see 
that the axis of the coil is vertical and that it sits pro- 


_ perly. 


Before proceeding further a decision must be made 
regarding the leading-in wires to the coil. Various - 
courses are open, but it is always essential to avoid 
resonance due to leading-in wires. The wires, will 
vibrate audibly if care is not taken. One method is-to 
stick them to the diaphragm and bring them to terminals 
on the wooden frame. Another is to take them part-way 
along the diaphragm and bring then: up to terminals 
mounted on the cradle for the pot. In any case, the 
free portions should be flexible, short, and of greater 
diameter than the wire of the coil (see Fig. 16). 

Having settled the mode of leading-in, the coil flange 
is smeared with seccotine and pressed on to the diaphragm 
seating. Then a number of strips of silk (say eight) 
are used for additional strength to connect the flange to 
the cone (see Fig. 14). This mode is, of course, not 
uniquc, and other methods will occur to the experimenter. 
The pip or re-entrant cone has not been decapitated to 
avoid circulation pressure. A centering device can be 
used, in which case the pip is removed. Care must be 
taken to avoid appreciable constraint due to this device, 
or the amplitude may be curbed at low frequencies. On. 
the other hand, .there is the possibility of introducing 
sufficient elasticity to cause resonance. . With a wide air 
gap the centering device—for an experimental model—is 
unnecessary. Sometimes centering can be done with three 


‘threads at 120° on the flange of the coil, but care must 


be taken to avoid these resonating. Elastic might serve 
the purpose. 

The mounting of the diaphragm and pot are shown 
clearly. in one of the photographs. © The back of the 
cone should be as free as possible of obstructions to 
allow the sound to be freely radiated. 


Influence of Diaphragm Mass. 


For efficient working it is necessary. to reduce the 
mass of the diaphragm as much as possible. There is 
a limit to the reduction in mass beyond which the acoustic 
performance alters appreciably, but there is little fear 
of that being approached with present-day materials of 
construction, using a diaphragm 8in. to roin. in diameter. 

As against this we might enquire what happens when 
the mass of the diaphragm and coil are increased beyond 
the values given in Table I.° | Euppose we double 
the mass of the disc. The total mass is now 
20+5+3.5=28.5 grams. The value of the motional 


capacity C,, is But C? is unaltered, as we have not 


m 
C2’ 
e the coil, 
28. 5 

=> L5. 
Be 
Thus the low-frequèncy motional reactance will decrease 
considerably, thereby giving a larger current. This in- 
crease, combined with the: lesser relative importance of 


whereas m is increased in the ratio 


This means a 5o per cent. increase in Cy. 
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the air inertia at low frequencies—3.5 is a much dak 
proportion of 28.5 than of 18.5—means augmented out- 
put at low frequencies. But—the inevitable price we 
pay—the radiation resistance at all frequencies is re- 
l Cue I \? I Ea 
duced in the ratio (=) = — 
I 2.25 
halved, except’ at low frequencies, to get an improved 
bass register. In practice it is imperative to ensure that 
the conditions under which the above statements are 


+ 


-or -2~e a 
~ 
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, i.e., the output is. 
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ous- shapes of baffle made out of cardboard. A size 4ft. 
to 6ft. square is suggested for experimental work. . A 
wide; short, conical horn (say, 3ft. long), made out of 
cardboard, ‘should be. tried in addition to the flat board 
to investigate the problem. As a permanent fitting, a _ 
piece of multi-ply board 4ft. square and ¥in. thick will | 
be found satisfactory, although to get the very low tones 
of the organ properly it should be larger. . Perhaps we > 
should mention that there must be no air space through 
which pressure waves can leak in the vicinity: of the — 
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HOLES TO TAKE 


MOVING COIL 


Fig. 15 chet eal frame for Supporting Paes of dinputaden 


formulated do not suffer violation due to pronounced 
diaphragm resonances. 


The Baffle. 


The function of this accessory is to reduce interference 


between the two sides of the diaphragm. To avoid inter- 
ference absolutely, the two sides of the diaphragm should 
be completely isolated. A box construction does this, but 
generally introduces additional effeets and should be 
avoided if possible. To prevent a loss in output, 
especially below the middle of the pianoforte, a baffle 
is necessary to reduce the. solid angle into which the 
diaphragm discharges. 


It is an easy matter to try vari- tests should be conducted when there are low 


Tapira The Vafile should bed well on the di: aphragm 
frame, and a thin piece of felt at the rear of the baffe 
would accomplish this comfortably. 

We have seen that the motional capacity and the acces- 
sion to inertia are responsible for reduced low-tone out- 
put. Also we know that acoustic output can be enhanced 
by reducing the solid angle into which the diaphragm 
discharges. Thus we should expect a baffle shaped after 
the form of a short, wide, double hollow pyramid of 
square section would assist the lower ‘frequencies. This is 
easily made for experimental purposes with cardboard. 
Comparative tests can be made with a flat baffle, but these 
tones to 
B 10 
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 Coil-driven Diaphragm uraa Design.— 
reproduce, e.g., full orchestra, grand organ, ahay 
band with bass drum.. 


Amplifiers. 


It is not intended to discuss the question of amplifiers 
or amplifier design. Obviously the amplifier character- 
istic should be uniform from 50 to 7,000 cycles or more 
in order to do the loud- speaker justice. The amplifier 
described by: Mr. Haynes in T'he Wireless World for 
F ‘ebruary 16th, 1927, suits the purpose quite well. Some 
_ experimenters may prefer to use resistance-capacity 
coupling for the last two valves. On this score I hold 


ipa ce 
1 


the H.T. voltage with a D.E. 5, L.S.5, or similar valve 
-= should not exceed 150 volts, to avoid saturating the core 
and reducing . the low-frequency inductance. In the 
majority of cases 120 volts will be ample. The ampere- 
turns per centimetre can be checked, knowing that the 
turns per centimetre are about 400. Thus with a feed 
current of 6 mA. the _aimpere-turns per centimetre are 
6x 107? x 4oo=2.4. The variation in value of the differ, 
ential permeability at 500 cycles is indicated by the curve 
of Fig. 3, ‘‘ Intervalve Transformer Cores.” ‘The m- 
ductance will be reduced in value, however, if the iron 
has previously been magnetically saturated by too large 
a feed current through the primary. 


‘no hard-and-fast views. transformer is used, 


Summary. 


Owing to the extensive nature of the subject, it is well 
to epitomise the situation in general. 
(1) The force required to make a diaphragm vibrate 


nn me ee eo m- 


* A rise in the lower register would be beneficial to counteract 


the effect of motional capacity. 
' The Wireless World, loc. cit. 
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Fig. 16.—Alternátive methods of fixing leads from moving coil. 
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in air consists of three components, namely, (a) that re- 
quired to overcome the mass inertia of the diaphragm, 
(b) that required to overcome the ‘‘ accession: to inertia ’ 
of the diaphragm in virtue of the air moved, (c) that 
required to overcome the pressure due to the generation 
7 of sound. 
(2) Both (&) and (c) vary 
with the frequency and the 


The complete loud-speaker with 4 ft. baffle 
B of multi-ply wood. C, cradle for holding 
magnet; D, cone diaphragm; F, felt for 
damping : Fr, supporting frame’ for dia- 
phragm; M, field magnet; MC, magnet con- 
trol rheostat and muiti-sparking resistance; 
S, diaphragm suspension; T, input trans- 
former ; W, leads from moving coil. 
size of the diaphragm. (b) is greatest 
at low frequencies, and increases with 
the size of the diaphragm. At low fre- 
quencies it' is proportional to the cube 
of the diameter of the diaphragm. 
Since the mass of the diaphragm de- 
pends on the square of the diameter, 
the accession to inertia increases more 
rapidly than-the mass of the diaphragm. 

For diaphragms of average size thc 
magnitude of (c) is almost negligible in 
comparison with (a) and (b). 

(3) The distribution of acoustic radia- 
tion from a diaphragm depends upon 
its shape. With a flat disc (and a cone) 
there is a reduced output at high fre- 
quencies, owing to- interference of the 
. radiation from different: parts of the 

diaphragm. With a cone the reduced 
solid angle at the concave side and the 
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increased angle at the convex side mean a greater and a 
lesser H.F. output respectively. 

(4) Apart from resonance, the larger the diaphragm, 
the less the high- frequency radiation. 


(5) When a diaphragm is driven by a moving coil the | 


motion of the coil in the magnetic field induces a back 
E:M.¥F. which: reduces the operating current. This 
means that the coil has'a motional impedance. For sim- 
plicity this impedance can be regarded as a resistance, 
equal to the acoustic radiation resistance, in series with 
a condenser. The impedance (owing to the condenser) 
increases as the frequency decreases. 

(6) The current is also reduced at high frequencies 
due to the coil inductance. At a certain frequency the 
inductance and motional capacity yield electromechanical 
resonance. 

(7) To prevent the current being reduced appreciably 
at the upper and lower extremities of the acoustic register, 
the internal valve resistance lvs that of the coil should 
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quencies and the inductive reactance at high frequencies. 

(8) The ail pressure on the axis of a flat disc at points 
exceeding about eight diameters distant.is directly pro- 
portional to the acceleration of the disc and inversely 
proportional to the distance from the disc. 

(9) The acceleration of the .disc depends upon the 
current in the coil-and upon the total equivalent mass 
of the moving parts. The latter is greatest at low fre- 
quencies, w hereas the current tends to fall away.at both 
high and low frequencies. Thus the acceleration, of the 
disc, and therefore the axial air pressure, falls off at 
both extremities of the acoustic register. 

(10) The air pressure at a point distant from the disc 
whose radius vector (see Fig. 6,. March 30th issue) makes 
an angle 0 with the axis, is equal to that at a point on the 


‘axis, equi-distant from the disc, multiplied by a factor 


depending upon @ and the frequency. The factor decrcases 
with increase in f and 0. At high frequencies there are 
values of 6 where the air pressure is zero, and in general 
the radiation is confined to a.beam whose angular width 


. be somewhat greater than the capacity reactance at low fre- 
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“ History of Radiotelegraphy and Radio- 
G. 


telephony.” y Blake, 
M.I.E.E., A.Inst.P. (Radio Press, 
Ltd., London, pp. xix—425, 1926. 


‘ Price 25s.) 
Although the science of radio commu- 
nication in the sense that we know it to- 


day may be said to be only thirty years ` 


old, the first discoveries relating to this 
method of transmitting intelligence were 
made more than fifty years ago. Prior 
even to this date many suggestions and 
experiments lad been made in connection 
with electrical communications both with 
and without connecting wires between the 
two stations, and descriptions of many of 
these early experiments and apparatus 
make curious reading in the light of 
modern knowledge. 

The invention, and more particularly 
the practical development of the ther- 
mionic valve, has probably been responsi- 
- ble for a more intensive and revolutionary 
development of radio methods than has 
taken place at any other period of its his- 
tory. As a result of the more powerful 
methods of research thus made available, 
the realisation or development of several 
of the earlier arrangements or methods be- 
comes more practicable and may have 
valuable results. 
developments by the bringing to light 
again of almost forgotten schemes and in- 
ventions is one of the reasons which have 
led to the production of this history,-in 
which accounts are given of the develop- 
ment of radio communication and of many 
of the devices and appliances associated 
with it. To assist the experimenter and 
research worker full references are in- 
cluded in the bibliography attached to 
the end of the volume so that fuller de- 
tails of any apparatus mentioned can be 
found if desired, 

The work is divided into sixteen chap- 
ters with four appendices, and is pro- 
fusely illustrated throughout. A résumé 
is given of modern views of electrical 


The possibility of such 
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action: as an introduction to the history, 
and this is followed by a sketch of the 
development of electrical signalling 
systems and of the telephone, before elec- 
tromagnetic waves and their production 
and detection are discussed. Subsequent 
chapters deal with various practical radio 
transmitting appliances in use to-day— 
Spark, Arc, Alternator, Valve, etc.—with 
details of their development from early 


ideas. The applications of radio to 
direction-finding, radio control, photo. 
graphic transmission, television, broad- 
casting, short-wave and “ beam” trans- 


missions are dealt with in considerable de- 
tail, while in Chapter XV is a pàrticularly 
full account of the many applications of 
the thermionic valve to the numerous re- 
ceiving and amplifying circuits in use 
to-day. 

An entire chapter is devoted to the de- 
velopment of the microphone as applied to 
radiotelephone transmission as distinct 
from ordinary telephony ; while frequency 
raisers, radio “ calling-up’’ devices and 
recording apparatus also find a place. 

To produce a complete history of the 
growth and advance of radio appliances 
from their embryonic states is a task of 
encyclopedic magnitude, and the author 
of the work under review must have ex- 
perienced considerable difficulty in 
arriving at a decision as to what to in- 
clude and what to omit. The’ selection 
that has been made, however, provides a 
very interesting historical story, and one 
that will doubtless also he of considerable 


value to all workers in this field of investi- - 


gation. 

The book is well printed and produced, 
and the diagrams and illustrations are 
very clear. There is evidence also that 


is 20, where 6, decxeases as the frequency increases. 


extensive additions have been made 
throughout the text to keep it up to date 
during the publication period, and the in- 
clusion, for example, of reference to the 
Transatlantic Telephone is evidence of 
the author’s success in this direction. It 
may be added, also, that this history is 
a particularly welcome one in that it gives 
an account of radio development from the 
scientific aspect rather than from the 
necessarily biassed view-point of commer- 
cial application. 
Puiur R. Coursey. 


‘ 
ee ee eee eee eee ee Oe ee er cee eee Pere oo eee ey Sees Cee) 


BOOKS AND 
CATALOGUES 


RECEIVED. 


. 
Goosossesosessesottotstseo + sweseeseeeuerteane 


Ward and Goldstone, Ltd., Frederick 
Road, Manchester. List RW /51, relating 
to all types of wire for radio purposes. 


veeeecante - 


DP. Battery Co., Ltd., Bakewell; 
Derbyshire. Brochure dealing with D.P. 
Kathanode batteries for locomotives. 

“ The Inner Number,” by F. Chenhalls 
Williams. -A story based upon wireless 
and mental telepathy. Pp. 274. 'Pub- 


lished by Longmans, Green and Co. , Ltd., 


London. Price 7s. 6d. net. 

“ Bildfunk.” Auleitung zum Selbstbau 
eines Bildempfängen (Wireless Transmis- 
sion of Pictures with Instruction for Con- 


structing a Receiver). By R. Hell. Pp. 
114, with 80 illustrations and diagrams. 
Published by R. C. Schmidt. and Co., 
Berlin. Price Rm. 3.50. 

“ Rundfunktechnisches Handbuch,” 
Part II., by Dr. Heinrich Wigge. Pp. 
314, w ith 4i7 illustrations and diagrams. 
Published by M. Krayn, Berlin. Price 
mk, 12. . 
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Aids to Better. 
Reeeption. _ 


_ PREPARING LITZ WIRE. 

The high-frequency resistance of a 
coil wound with multi-stranded cable 
may be increased appreciably if even 
- a single conductor is broken, so great 
care should be taken in baring the 
wire. It is recommended that, after 
unlaying the outer silk coverings, the 
ends should be laid. on a piece of 
paper, when the individual wires may 
be lightly scraped with a knife— 
which should not be too sharp—or a 
piece of emery cloth. It will then 
be an easy matter to see if any of 
-the strands are broken off. 

It is hardly necessary to test each 
conductor, although it is not a very 


-. difficult matter to do so; one end 
_ Should be bared’ and soldered, . and 


then connected to a ‘terminal of a 
testing circuit. The separate strands 
at the other end should be scraped 
` and frayed out, when ‘they may be 
counted and the continuity of each 
tested in turn. ' 

; ; o000 - 

WIRING PROCEDURE. 

When wiring up a receiver, it is as 
well to adopt a methodical and 
systematic plan. While no method 
can be said to be definitely right or 
wrong, it will be found convenient to 
start with the negative ’bus-bar 
(common to both L.T. and H.T.). 
Whatever kind of conductor is used 
for the main wiring, this lead ‘should 
be of bare wire, as a considerable 
number of connections will eventually 
be made to it. SE 


. 


The filament circuits of all the - 


valves should now be completed, after 
which the aerial-earth leads and con- 
nections of the grid circuit associated 
with the first valve should be wired. 
One should now proceed with the grid 
circuit of the succeeding valve, and 
so on to the output stage. By fol- 
B 13 | 


lowing this plan, the risk of omitting 
essential leads, or introducing errors, 
is reduced very considerably. 
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MODIFYING THE “NUCLEUS” 
RECEIVER. 


When an extra low-frequency am- 
plifying stage is added to the 
‘“ Nucleus ’’ -receiver (described in 
The Wireless World for December 
ist, 1926), trouble may occasionally 
be caused by the action of H.F. cur- 
rents in the L.F. circuits. This will 
probably manifest itself by the pro- 
duction of a ‘‘ howl,’’ which can 
generally be prevented by connecting 
a resistance of from a quarter to half 
a,megohm in series with the grid of 
the first L.F. valve, as shown in Fig. 
1. This arrangement, which has been 
included in several receivers described 
recently in this journal, is applicable 
to any circuit in which a stage of re- 


Fig. 1.—The insertion of a resistance (R) 
to prevent the development of H.F. po- 
tentials acrosé the first L.F, grid circuit 


sistance coupling follows the detector 
valve. Room can almost invariably 
be found for the necessary resistor, 
and the plan -is one which should 
always be tried when the reproduction 
seems to be lacking in quality, even if 


Theoretical Diagrams 


Simplified. 


audible L.F. oscillation is not pro- 
duced. 

The resistance will naturally be of 
the grid-leak type, and, if possible, 
various values should be tried experi- 
mentally. An H.F. choke of small 
physical dimensions and low self- 
capacity may be substituted for it; 


_this is likely to be even more effective 


on the longer wavelengths, where the 
difficulties of separating the L.F. and 
H.F. components are more pro- 


nounced. 
0000 


REACTION ADJUSTMENTS. 


The best size of reaction coil in 
almost any receiver can be found only 


- by the method of trial and error, as 


so much depends on the amount of 
damping present in the circuit, and on 
other factors which can hardly be 
allowed for by the designer. The 
constructor who is disappointed with 
the results obtained from his set 
should accordingly make experimen- 
tal adjustments to the number of 
turns in this coil, always bearing in 
mind the fact that the smallest in- 
ductance which allows oscillation to 
be produced over the whole tuning 
range is likely to be the best. — 
0000 


TESTING “EVERYMAN ” COILS. 

Before connecting up the H.F. 
transformers used in the ‘‘ Everyman 
Four,” the ‘‘ Wireless World Five,” 
and several other receivers recently 


described in this journal, the amateur 


is advised to assure himself that the 
fragile primary and -neutralising - 
windings are intact and not short- 
circuited. The connection’ between 
the two screws, which will ultimately 
be joined to H.T.+, should be re- 
moved temporarily, as by doing so it 
will be possible to make a more con- 
clusive continuity and ‘insulation test. 
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DISSECTED DIAGRAMS. 
Practical Points in Design 
and Construction. 


No. 67.—A Modern H.F. Amplifier 
with Anode Detector. - 


The filament circuits of the valves are completed in the usual 
The tuned secondary of an ‘‘untuned aerial” trans- | 


manner. 


former is connected between grid and filament of the H.F. valve, 
a negative bias battery being interposed. 
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The tuned secondary of the H.F. transformer. with condenser in 
parallel, is connected between grid and filament of the detecior 
An adjustable bias battery for rectification is inserted in 


valve. 
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The present series of diagrams is intended to show progressively, and in an easily 
` understandable manner, the various points to which special attention should be paid in 
the design of typical wireless receivers, and at the same time to assist readers in 


mastering the art of circuit diagrams. 


The arrangement shown below, with the addition 


of a suitable L.F. amplifier (to be shown in next week's issue), represents the best 
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the low potential end of the circuit. 


HE majority of modern H.F. 
transformers are designed to 
work with a valve of, very roughly, 


20,000 ohms impedance, so one of- 


this pattern will be chosen as an H.F. 
amplifier, except where, due to the 
proximity of a powerful local trans- 
mitter, extreme selectivity is neces- 
sary. In such cases ʻan efhcient 
‘high amplification ’’ valve, of not 
much more than 50,000 ohms, may be 
chosen with advantage. 

Grid bias is applied to this valve 
both to economise in anode current 
and to prevent damping. With the 
high magnification valve mentioned 
above, this must be reduced, or, in 
the case of valves where such cur- 
rents do not flow until the grid is 


made appreciably positive, may be 
eliminated altogether. 

The detector valve will usually be 
of the high-magnification, high- 
impedance type, if it is to be resist- 
ance-coupled to the L.F. amplifier. 

The aerial-grid transformer may 
be of the type used in the ‘‘ Every- 
man Four,” and several other re- 
ceivers recently described in this 
journal, with a low-resistance second- 
ary and a spaced aerial- winding of 
fine wire. To cover the normal 
broadcast waveband, for which the 
set under discussion is primarily de- 
signed, a 0.0003 mfd. tuning con- 
denser is suitable. 

The high-frequency transformer 
may also with advantage be of the 


modern practice, and is, in essentials, that of the popular “ Everyman Four” receiver. 


The negative L.T. is generally connected to earth as shown, thué 
tying down all the batteries to earth potential. 
of the H.F. valve is completed through the transformer primary 


The anode circuit \ 
and H.T. battery. _. 


OUTPUT _ 
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A neutralising winding, coupled to the primary, is connected back- 
to the H.F., grid through a balancing condenser. 
of che detector is completed through telephones or an L.F coupling 


The anode circuit 


device. 
design used in the receiver already 
mentioned; it has a low-resistance 
secondary, tuned by a 0.0003 mfd. 
condenser, and a space-wound pri- 
mary of extremely fine wire to keep 
down capacity between the windings. 
Referring to (3), when the two cit- 
cuits are brought into tune, oscilla- 


tion would be produced. ‘This is pre- 
vented by feeding back opposing volt- 
ages developed across the added 


neutralising winding shown in (4) 
through a balancing condenser (N.C.). 

The prevention of interaction be- 
tween the two transformers is a matter 
of the greatest importance ; to over-- 
come this difficulty an earthed metal- 
lic screen is usually interposed: be- 
tween the two coils. 
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` CRYSTAL-CONTROLLED TRANSMITTER. 


“7 Practical Details: of a 50 watt Installation Working on 45 Metres. 
By R. W. H. BLOXHAM (LS). 


UCH has been written in the technical journals 
M regarding the piezo-clectric properties of quartz 

crystals and the application of such crystals for 
the purpose of providing resonators giving a frequency 
‘standard, or for the stabilisation of transmitters. 

It is not proposed, therefore, to go over this ground, and 
the reader is referred to the issues of Experimental 
Wireless for March 1926, December 1926, and January 
1927, where a very full exposition of the theory of opera- 
tion and practical working details of crystal oscillators and 

eo a ae crystal- controlled transmit- 
ters is given by Messrs. 
_ Goyder and Hinderlich. 


of the present article to 
record a few practical de- 
tails regarding the setting 
up of crystal-controlled 
transmitters, which àre the 
result of much experiment 
and the trying out of vari- 
ous schemes, and also to de- 
scribe a set which has been 
made to give excellent re- 
sults, and is at the same 
time economical in the 
amount of apparatus re- 


Fig. 1 —Crystal-controlled valve quired. 
oscilator with” parallel! T Fig. 1 shows the conven- 
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of a crystal oscillator valve ;- 
ia this case shown with 

‘ parallel” H.T. supply. 

When the circuit LC is tuned 

to the fundamental - fre- 

quency. of the crystal the 

valve will oscillate. As is — 
well known, the oscillations 
are absolutely constant in 
frequency, and resist any 
tendency -to frequency 
changes; so much so that, 
even with an unsmoothed rec- 
tified A.C. high-tension sup- 

ply, a.practically pure C.W. 

output, is obtained. 

Since it is not possible to 
apply a voltage exceeding 
400 to the crystal oscillator 
valve, on account of the 
danger of cracking the crys- 
tal, it becomes necessary to 
employ amplifying stages if 
the input to the “aerial is to 
exceed 5 or 8 watts. Two 

_ alternative systems are avail- 


bd 


It is therefore the object ' 


tional circuit arrangement _ 


a crystal with a fundamental frequency equal to that of 
the final output, and the second to employ a crystal oscil- 
lating at a harmonic of the final output frequency. 

The first method is very difficult to put into operation, 
although the amplification per stage is somewhat higher 
than that obtained by the harmonic method. The difficulty 
is to prevent self-oscillation immediately the plate circuit 
of any valve is tuned to the same Pepay as the grid 
circuit. 


Keying. 


Keying is the next problem requiring solution, and the 
usual method generally involves the. stoppage. of oscilla- 
tions in the final amplifier. If all the valves are supplied 
with H.T. from a common supply (with the voltage suit- 
ably reduced by resistances for the various stages) the start- 
ing and stopping of oscillations ‘in the valve taking most 
current will cause very considerable fluctuations of H.T. 
voltage applied to the other valves.. This regulation will 
immediately upset the adjustment of the intermediate 
amplifying stages, if not the crystal oscillator itself, and 


_sélf-oscillation sets in, the balance of the whole system 


being affected. 

This can, of course, be overcome in two ways. Firstly, 
the set may be key ed at some point in the aerial circuit, 
although this is not easy to arrange where large R.F. cur- 
rents are present in the station portion of the antenna 
leads. Also, unless the final amplifier is of very generous 
dimensions for the power it has to handle, trouble will be 
hound to occur through heating of the anode, since wher 


able, the first being to employ | General: view of the 45 metre, crystal-controlled transmitter at BLS. 
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Crystal-controlled Transmitter.— 


= the key is up there is no opportunity for tt to dissipate the 


energy generated. Secondly, the difficulty of the voltage 
regulation due to the keying of the final amplifier may be 
overcome entirely by arranging a separate H.T. supply 
for this valve, the crystal oscillator and any intermediate 
amplifiers being fed from c one comnion but entirely separat 
source. 

This is, however, an expensive system, since in the case 
of stations employing A.C. as a source of power, two 
separate H.T. transformers, with their attendant recti- 
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Fig. 2.—Circuit diagram of 50 watt crystal-controlled transmitter, 


ot No. 30 D.S.C. on jin. dia. formers ; R.F. choke», 100 turns No. 30 
; Go, 0.0001 mfd., double spacing ; C3, G4, C;, 0.0005 mfd.; Gg, 


long, jin. dia.; C, 0. 00025 mid. ; 
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0.002 mfd.; C;, Cs, 0.01 mfd., Cu, 0.002 mfd.; L;, "25 turns No. 16 S. 


fying arrangements, are 
apparatus for each supply. 

With harmonic operation the regulation trouble does not 
make itself nearly so apparent, and it is possible to key 
the amplifier in the usual manner and to work crystal oscil- 
lator and amplifier from one H.T. source. There is also 
very little tendency to self-oscillation of the amplifier, and 
any such tendency is fairly easily overcome. 


necessary, besides smoothing 


The Crystal Oscillator. 


Half the secret of getting proper control lies in working 
the crystal oscillator valve at full output. Referring to 
Fig. 1, it will be noted that no reaction arrangement is 
shown. If reaction is necessary, it may be applied in the 
usual manner, as explained fully by Mr. Hinderlich in 
Experimental Wirless (January 1927). 

Full output from the crystal valve could not be obtained 
with the grid circuit arrangement as shown in Fig. 1. 
The crystal itself is a fairly good insulator, and the grid 
of the valve would become so negatively charged as to 


R F. choke, 3~inch windings 


W.G., 

Ly, 18 turns No. 16 S.W.G. , Spaced 5 turns per inch.; La, 10 turns No. 12 S.W 

ġin.; B,, 45 volts; Bo, 120 volts; M.T., microphone transformer; S, 
‘provided with shorting switch for telephony. 
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reduce the amplitude of the oscillations: If the amplifieys 
are to work at the fundamental frequency of the crystal, 
it is usually sufficient to connect a grid leak in series with | 
an R.F. choke across the grid-filament circuit of the oscil- 
lator valve. Where harmonic amplification is to be em- 
ployed, the grid leak should be replaced by a bias 
battery. _ 

It will be found that the grid may be made very con- 
siderably negative without cutting down the output, and 
at the same time the high bias tends to produce a strong 
harmonic in the output at double the frequency of the 

crystal oscillation. 

It will be obvious that in 
order to secure the greatest 
output possible from the 
small available grid swing 
given by the crystal, it is 
necessary to employ a valve 
having a high amplification 
factor. At the same time it 
must be capable of giving 
full output power with the 
available 400 volts maximum 
HT., 

Fig. 2 shows the circuit 
and details of the transmitter 
at 5LS. This arrangement 
gives an input power to the 
amplifier of 54 watts, with 
an input of 8 watts to the 
crystal oscillator valve. 

The crystal has-a funda- 
mental of 91.6 metres and 

_rests between two steel plates 
ground dead flat, each rtin. 
square by iin. thick. The 
crystal is rin. square. This 
particular crystal requires no 
reaction. The circuit L, C, 
is tuned to 90 metres. The 
crystal valve at present in 
use is an American type 

_U.X.210, which is rated at 

74 watts and has an amplification factor of 30. A Mullard 

D.F.A.6 has been found quite suitable as acrystal oscillator 

valve. In accordance with the remarks previously made, a 

fairly high negative bias is used, in order to -strengthen 

the 45 metre harmonic produced in L, C,. 

The resistance R for reducing the H.T. for the crystal 
valve has a value of 12,000 ohms. This resistance is of 
the well-known ‘‘ Zenite’’ non-inductive type. It has been 
found that these resistances possess some slight residual 
inductance which falls near the frequency corresponding to 
45 metres, and it is quite impossible to tune the set without 
the shunt.condenser, the value of which may be anything 
over 0.002 mfd. 

The amplifier valve V, is a Mullard type V.O.50, and 
the filament supply for this valve is obtained from a trans- 
former. The input to the grid of this valve is regulated 
by the position of the tap on L,. The tap is usually set 
one or two turns below the anode tap of V,. It should, of 
course, be as near to this tap as possible, consistent with 
the prevention of self-oscillation. 
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- Winding is ‘ 


water to be tested; 


water, and add five drops of Nessler’s solution; shake- 
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Crystal-controlled Transmitter.— 7 

The circuit L, C, is tuned to 45 metres. It is important, 
of course, that both L, and L, þe of ‘‘ low-loss ’’ construc- 
tion, and in tuning a large number of turns with a small 
amount of parallel tuning capacity are desirable—par- 
ticularly in the case of L, C,. 

It is necessary to restrict the fields of the various chokes 
employed as much as possible, and those used consist of 
4%in. lengths of $in. diameter ebonite tube, wound for a 
length of 3in. with No. 30 S.W.G. D.S.C. wire. The 
‘spaced ” at three places for $in., in order to 
reduce the self-capacity as much as possible. 

' ‘These chokes are visible in the photograph. The three 
chokes seen in the photograph at the extreme left are in the 
filament transformer secondary leads. 


- Keying is performed in the grid bias circuit of the 


amplifier valve at X. This method allows the amplifier to 
continue oscillating weakly when the key is up, although 
‘not enough to give a strong spacing wave. 

Being out of -the radio-frequency portion of the circuit, 
the key leads may be made as long as is desired. 

For telephony it has been found best to modulate into 
‘the grid circuit of the crystal oscillator valve, thus making 
use of the amplifying properties of this valve. With an 
ordinary master-oscillator system the introduction of the 


‘modulation transformer into the grid circuit of the master 
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valve would undoubtedly upset the whole system, but 
owing to the resistance to frequency changes offered by | 
the crystal it is quite practicable in this case. Also, owing 
to this property, it is possible to obtain good quality with 
grid circuit modulation. 


Tuning Adjustments. 


To adjust the transmitter the crystal valve should first 
be got working properly. The H.T. to the amplifier 
should be cut off, and L, C, and the grid bias adjusted 


~ until an absorption wavemeter lights at the maximum | 
_ possible distance from L,. 


The H.T. may now be put on the amplifier, and the 
circuit L, C, adjusted for maximum oscillations by means 
of C, and adjustment of bias. Slight retuning of C, will 
be necessary, of course. The aerial circuit. may then be 
coupled to L, and tuned in the usual manner, 

The difficulties in building such a set are not great, and 
there is great satisfaction in knowing that no matter how 
much the aerial may be swinging the wave remains steady 
at the other end—even putting your hands near the induct- 


ances will not make the wave shift more than a few hundred 
_ cycles, and provided it is properly adjusted it is impos- 


sible for a crystal- controlled transmitter to be the perpe- 
trator of those ‘‘ chirpy ”’ notes, than which there i is nothing 
more dreadful to try to ‘‘ copy.’ 


“ACCUMULATOR | SULPHURIC ACID: 


Simple Chemical Tests for 


-MPURITIES are often present in water and acid, 
and decrease the life and efficiency of storage 


batteries. . 
The* most common impurities are chlorine, nitrates, 
arsenic, ammonia, iron and lime. > 


Drinking water is not- always suitable for batteries. 


Before water is used for maintaining the level of the ` 


electrolyte in the cells, it should be tested as follows :— 
~ Water. 

Chloride Test. —Carefully clean a test tube with the 
water to be tested; half fill the tube with water, add a 
few drops of pure nitric acid and five drops of silver 
‘nitrate. The water should remain clear, or show a very 
faint opalescence only. - E 

Ammonia Test.—Carefully clean a test tube with the 
thereafter half fill the tube with 


the mixture. The water should remain colourless. 

Nitrate Test.—To half a test tube of the water add 
three to four drops of brucine sulphuric solution. The 
water on shaking must remain colourless. 

Nitrite Test.—To half a test tube of the water add 
5 c.c. of metaphenylene-diamine sulphuric solution. Water 
must not show a brown discolouration. 

Iron Test.—Clean a porcelain evaporating basin with 
thé water to be tested, and pour 100 c.c. of the water 
into the clean basin. | Evaporate the water down to about 
20 c.c. Allow to cool, then pour ‘it into a clean test 

1 Abstract from a pamphlet issued by the D.P. Battery Co., 
Ltd., Bakewell,- Perbyaiire: 
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_ drops of ammonium oxalate solution ; 


' in excess. 


Purity of Water and Acid. 


tube. Add one drop of pure concentrated sulphuric acid 
and one drop of. pure concentrated nitric acid, then 
two drops of potassium sulphocyanide solution. If 


. it remains clear and colourless, it may be used, but not 


otherwise. 

Lime Test.—Clean a test tube with the water to be 
tested, half fill the tube with the water, and add ten 
shake the mixture. 
- Hold the test tube in a Bunsen or spirit lamp flame 
for about half a minute. Allow the tube to cool for five 
minutes. The water should remain clear. 

Acid. p 

Acid before being filled into storage batteries ought 
to be subjected to the following tests. 

If the acid be of a higher specific gravity than 1.220, 
reduce it to that figure, or thereabouts, and proceed as 
follows :— 

Chlorine Test. —Clean a test tube with the acid to be 
tested, half fill the tube with acid, add three drops of 
pure nitric acid, then add five drops of silver nitrate 
solution. If the acid becomes milky, it contains chlorides 
If, however, there is only a faint opalescence 
it may be used. 

Ammonia Test.—Clean a test tube with the seid, ‘and. 


fill it a quarter full with acid. The acid im the tube must 


be neutralised; in order to do so add. caustic potash ~ 
solution until the tube is three-quarters full, then shake 
the mixture. Test for neutralisation by means of red 
litmus paper, which should just turn blue when immersed 
in the solution. 


It with the acid to be tested; 


„instructions as 


($2 - 


Accumulator Sulphuric Acid.— 

Add three drops of Nessler’s solution, when the mix- 
ture ought to be of a light lemon colour. If the colour 
approaches that of dark yellow, the acid contains too 
much ammonia, and must not be used. 

Nitrate Test.—Clean a test tube with the acid, and 
pour acid into the clean tube until it is about half full. 


Add three drops of indigo sulphuric ‘solution ; shake the 


mixture. Pour half of “the mixture into another clean 


test tube, and heat one of the tubes in a Bunsen or- 


spirit lamp flame for about two minutes, holding 
the tube in the flame by means -of' the test tube holder ; 
do not allow the mixture’ to boil and spurt out of the 
tube. . 

Compare the colour of the acid in the two tubes. 

If the colour of ‘the acid’ in the tube that has been 
heated is much lighter than that in the other, the acid 
contains an excess of nitrates, and must be rejected. 

Confirm by brucine sulphuric tests given under water 
analysis, or this test alone is sufficient. 

Tron Test.—Clean a test tube as before, and half fill 
add five drops of potas- 
sium ferrocyanide solution, and shake the mixture. The 
colour of the acid ought not to change beyond a light 
blue. If it changes to a dark blue,-iron is present in 
excess, ang] the acid must not, therefore, be used. 

Confirm the iron test by cleaning another: test tube, 
and half fill it with the acid as before. Now add five 
drops of potassium sulphocyanide solution, and shake 
the mixture. If the acid changes to a light red colour 
it may be used; should it change to a blood-red colour 


the iron present in the acid is in excess of what is per- — 


missible ; such acid must not, therefore, be used. 


Arsenic Test.—Clean a test tube as before, and half. 
Moisten a small piece of filter 


fll it with the acid. 
paper, of a size sufficient to cover the mouth of the tube, 
with two. drops of silver nitrate. 


Drop a piece of pure granulated zine (guaranteed — 


free from arsenic) into the tube, and cover the mouth with 
the moistened filter paper. Allow the tube to stand 
for half an hour. . 

Examine the damp filter paper; if a dark brown 
colouration has formed, allow a drop of pure nitric acid 
to fall on the discolouration. Should this colouration en- 
tirely disappear, arsenic is absent; if, however, it still 
remains, arsenic is present in the acid. The acid may 
be used if there is not more than d very faint yellow 
colouration left on the filter paper. 


Wireless.. 
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Alternative Arsenic Test.—Put á few pieces of. zinc- 
in the arsenic test bottle, moisten a small piece of -filter 
paper with a few drops of mercuric chloride solution, 
place this paper upon the end of the glass tube (into- 


-which another piece of ‘filter paper has been inserted 


about half-way up), and hold: it in position by means 
of a rubber ring, the other end of the glass tube being 
attached to test bottle by- means of rubber. stopper. Add 
acid to bottle, insert stopper, and leave for fifteen 
minutes. If more than a faint yellow tinge is imparted 
to the paper, too much arsenic is present. | 
Note.—The prepared filter paper in the tube must be 


‘moistened with water before using the apparatus, and if ` 


it` gets black, remove and moisten another piece with 
lead acetate solution and insert into tube. 


MATERIALS REQUIRED FOR THE Tesr. 


1 Spirit lamp and stand. 

1 Wire gauze. 

1 4in. diameter porcelain evaporating seth 
1 Wood test tube holder with test tubes. 
1 Vulcanite and rubber test tube cleaner. 

T Test tube holder. 


‘100 F ilter papers. 


I 50 c.c. graduated glass measuring cylinder. 

1 Small bottle of pure granulated zinc, free from. 
arsenic. i 

2 Litmus books—red and blue. 

Arsenic testing bottle, with glass tube and ee 

stopper. 

Bottle of 20 per cent. caustic potash solution. 

Bottle of pure sulphuric acid. 

Bottle of pure nitric acid. PON 

Bottle potassium sulphocyanide solution. 

Bottle potassium ferrocyanide solution. 

Bottle ammonium oxalate solution. 

Small bottle silver nitrate solution. 

Small bottle Nessler’s solution. — 

Small bottle lead acetate solution. 

Small bottle metaphenylene-diamine. 

Small bottle brucine sulphuric solution. 

Small bottle mercuric chloride solution. 

Small bottle indigo solution. 


Notr.—It is highly important that all apparatus and 
the hands be perfectly clean before making the tests, 
otherwise false results may be obtained. 

Suitable sized bottles of the above chemicals would be 
100 c.c. and 5o c.c. 
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L.F. TRANSFORMER CONNECTIONS. 


HE majority of manufacturers of low-frequency 
transformers include with their products definite 
to how these components should be con- 
nected in circuit. These should be followed. implicitly, 
as a reversal will affect adversely the performance of a 
well-designed instrument. Failing any definite recom- 
mendations on the subject. however the transformer 
should be connected up as follows :— 

O.P to plate, I.P. to H T +, O.S. 
grid bias negative. 


to grid, 1.8. to 


This arrangement is correct for probably the majority 
of instruments, though it is as well to try experimental 
reversals of both primary and secondary in turn. 

Comparatively few makers give recommendations as to 
the capacity of the condenser, which is normally shunted 
across the primary winding of the first transformer ; this 
is, nevertheless, a matter of some importance, and 
the effect of various capacities should be carefully 
noted. A value of 0.0003 or 0.0005 mfd. is generally 
sufficient. 
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RES AT f ; X i ; . 
~ Toroida in a receiver by mechanically coupling the of the potentiometer are connected across 


Seger 
AS 257,564.) 3 


two variable tappings XY on a resistance 
connected across the filament battery, so 
that accurate adjustment of the potential 


tuning control with some arrangement 
such ag a potentiometer. The specifica- 
tion points out that the amount of re- 


gay E 


oroidal coil suitable for 


generation existing in a high-frequency 
amplifier may be dependent upon the 
position of the tuning condenser. As the 
condenser is varied so must the reaction 
control be appropriately adjusted. The 
particular invention utilises a potentio- 
meter method of controlling the reaction 


drop along the windings can easily be ob- 
tained. By mechanically linking the con- 
densed shaft with the potentiometer arm 
the positive potential applied to the grids 
is increased as the condenser is decreased. 
Unfortunately, however, the setting of 
the condenser and the potentiometer does 


not follow a straight-line law, which 
means that it is necessary to wind a 
potentiometer so that the resistance drop 
across it is not constant. In order to 
overcome this difficuity the desired law is 
obtained by connecting in parallel with 
the potentiometer BCD auxiliary resist- 
ances P, Q and R. The effect of this is 
equivalent to winding the potentiometer 
in sections having different ohmic resist- 
ances. The specification also provides for 
linking the condenser with a filament 
rheostat for the purpose of dimming the 
filament instead of using a potentiometer. 


by damping the grid circuit by applying 
a positive potential. In the diagram the 
aerial circuit AE is coupled to the input 
cireuit L, C, of the first valve V,. This 
is coupled to the next valve V, by means 
of a high-frequency transformer H.F..,, 
the secondary of which is tuned. A 
similar transformer H.F., is used þe- 
tween the second valve V, and the de- 
tector valve V,. The lower end of the 
input circuit of the valve V, and the 
secondary winding of the transformer 
H.F., are connected to the slider arm C 
of a potentiometer BCD. The ends BD 
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is ar leor axially rotated 

ly he wi ding machine on which 

W is wound, the turns being 

a similar manner to those of a 
or duolateral coil. The wire 

d along the mandrel with a con- 

h until it reaches the point X, 

rE tion is reversed, the wire 
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Electrical Gramophone Reproducer. 
(No, 253,096.) 


Convention date (U.S.A.): June 2nd, 
A system comprising an electric gramo- 
phone reproducer and an ordinary wire- 
less receiving system is described by 
Marconi’s Wireless Telegraph Co., Ltd., 
and J. Weinberger in the above. British 
‘patent. The electric pick-up arrange- 
ment from the record comprises a needle 
or stylus N, which works on the sound 
trace of the record, and is connected to 
a balanced electromagnetic system con- 
sisting of an armature A pivoted about 
its centre point, and working between a 
pair of poles at each end. A valve V, 
18 arranged as an oscillator, the anode 
circuit containing an inductance L, and 
the grid circuit an inductance L,, part 
of which is tuned by a condenser C,. 
The windings W of the electromagnetic 
system are also included in the anode 
circuit of the valve, and are shunted by 
a condenser C, to pass the high-frequency 
oscillations existing in that circuit. 
battery B, supplies both filament and 
anode voltages, the filament current being 
controlled by a resistance R,. Movement 
of the needle N will cause the armature 
‘ to move in the magnetic field, thereby 
causing a considerable change in flux, 
which will cause potentials to be produced 
across the winding W. This will mean 
that the anode voltage of the oscillator 
valve will vary, thereby modulating its 
output. The output of the oscillator 
valve, however, is transferred through 
an inductance L, and a condenser C, to 
another tuned circuit L, C, which is 
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Circuit for electrically reproducing 
gramophone records. (No. 253,096.) 


coupled to the input L, C, of a detector 
valve V. When both the valves are 
functioning a portion of the output of 
the oscillator will be rectified by the 
detector valve. However, since this out- 
put is modulated, the modulation will be 
detected by the valve V,, thereby work- 
ing the telephone receivers. The system 


~ associated » with 


Wireless ` 
World 


can also. be used for broadcast reception, 
when an aerial and earth system AE is 
included, and a master switch S is used 


- to connect the detector valve either to the 


aerial system or to the oscillator valve 
the pick-up arrange- 
ment. 

oe00 


‘An Auto-coupled Transformer. 
(No. 264,910.) 


-Application date: October. 23rd, 1925. . 
E. A. Graham and L. H. Paddle de 


scribed in the above British patent speci- 
fication a particular form of auto-coupled 
transformer. The amplifying valve V, is 


Auto-transformer vaive coupling circuit. 
(No. 264,910.) 


provided with input terminals T, and 
the anode circuit contains the primary AB 
of an auto-coupled transformer. This 
winding AB is shunted by a resistance 
R,. The secondary winding of the trans- 


former AC is connected to the grid circuit. 
_of the next valve through a stopping con- 


denser K to prevent the positive potential 
from the anode battery being applied to 
the grid of the next valve. Owing to the 
presence of this condenser a grid leak 
R, has to be employed, and is shown 
connected in series with a low-frequency 
choke L. The output of the second valve 


is shown at O, and can be connected to 


another similar auto-coupled transformer. 
Alternative systems are given in the spe- 
cification in which the transformer is 
provided with tappings, so that the de- 
gree of amplification can be varied, while, 
in another modification, the secondary or 
full winding is shunted by a potentio- 
meter, the slider arm of which is con- 
nected to the coupling condenser, in this 
way controlling the potential applied to 
the grid of the next valve. 
i v 0000 


Quiescent Telephony. 
j (No. 252,027.) 


Convention date (U.S.A.): 
1925. 

A system of quiescent telephony control 
suitable for duplex work is described by 
the British Thomson-Houston Čo., Ltd., 
and I. F. Byrnes in the above British 
patent. The circuit should make the 
invention quite clear. The transmitting 
system is of the drive or master osciilator. 
type, an intermediate amplifier being used 
between the master oscillator and the 
final valves connected to the aerial circuit. 
The drive valve V, is provided with a 
tuned circuit L, C, C,, one end being 
connected to the grid and the other 


T 


May 11th, 
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through a condenser C, to the anode, the 
filament centre point being taken to.the 
two condensers C, and C,. The-output 


-of the oscillator is coupled‘ to the first 


high-frequency amplifier V, through a 


coupling condenser C, and a- grid choke- 


L,- The output circuit of the valve V, 


- comprises an inductance. L, which is 


coupled through a condenser C, to the 


grid circuit of the main amplifying valve 


V,, which’ includes a grid choke and 
resistance L, R,.‘ The last valve V, is 
coupled in the usual manner to the aerial 


system AE. A microphone M is eon- 


nected to the primary winding of a special 
transformer having two secondaries S, 
and S,. The first secondary S, is con- 
nected to the grid-filament circuit of. the 
modulator valve V,, the anode of which 
is connected to the source of supply B 
through a modulation choke Z, this valve 
modulating the output of the last valve 
in the normal manner. The other 
secondary S, is connected to the input 
circuit of a valve V,, which is normally 
provided with a large negative bias; 


_thereby making. tHe internal resistance 


very high. This valve, however, is in 
series with the anode supply to the first 
amplifying valve V,. When there are no 
speech currents the valve V, will offer a 
very high impedance, and, consequently, 
the output of the amplifying system will 


‘be very small, so small, in fact, that the 


whole system will hardly radiate. As 
soon as speech potentials are applied to 
the valve V,, however, they will overcome | 


Circuit of quiescent telephony transmitter. 
(No. 252,027.) . 


the negative bias and allow the valve V, 
to pass sufficient current, and, therefore, 
cause the system to amplify and radiate 
considerably. Since, however, _ speech, 
voltages will be applied by the secondary 
S, to the modulator valve, it will, there- 
fore, modulate the output of the system. 
In this manner a quiescent system „is ob- 
tained; i.e., there is only appreciable 
radiation when microphone potentials are 
actually existent. 


figs 
wil 


Hil 
tl 


hi 


EREE fe aAA 
l sii = 


LLLA 


——- 
B of 
peseepaeean 
it dA AA 
7 


mney 


+. a 


M 


Y A 
I 
os. of 
. uu 
$ 
l 
\ 
~ 


A ls 


P. ERIM TEN 


® 


{TAL CONNECTIONS. 
Vh en trying out new circuits it is 
fı Ito hav e a collection of flexible 
€ cting wi ires of various lengths 
AEAN be aa to a temporary 
oard anc 58 | panel. 
use of spade terminals at the 
J; the connecting wires has been 
gested, but with this system diff- 
s are | ikely i to arise when adding 


ed w i ith th ee or four other leads. 

See n shown in the diagram 
clips are substituted for 
feeds: A oi eA ni means of 


n= 


va Gee connect- 


it i be possible to make any 
gen ections to a terminal 


7 a es strip of brass as- 


oe aaa Connections 


ma ainder of the clips. 
advantage of this method 
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v wir e to a terminal already 


in any way A EN i 
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A Section Devoted to New Ideas and Practical Devices. 


to the soldering tags of fixed con- 
densers and other components. 
VG, 
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VERNIER CONDENSER IMPROVE- 
MENT. 


Before vernier dials became avail- 


able it was customary to fit variable 
condensers with an auxiliary vane 
operated independently of the main 
condenser vanes by a small knob. 


Vernier condenser vane with central por- 
tion removed to give smaller rate of change 
of capacity. 

For short-wave work the variation 
of capacity provided by the single- 
plate vernier is frequently found to be 
greater than is required for accurate 
tuning. In these circumstances it will 
be found an advantage to dismantle 
the auxiliary condenser and to remove 
the central shaded portion of the 
vane, as shown in the diagram, leav- 


. 
= 
. 
. 
. 
= 
. 
. 
, 
. 
. 
~ 
. 
~ 
. 
. 
K 
- 
. 
. 
. 
. 
` 
. 
, 
. 
. 
. 
- 
. 
. 
. 
` 
- 
> 
. 
` 
. 
. 
. 
. 
. 
. 
= 
. 
. 
~ 
. 
. 
. 
. 
. 
. 
- 
. 
« 
= 
= 
. 
. 
. 
- 
` 
T 
` 
= 
. 
= 
. 


= Valves for Readers. 


P-L e ee oe eee ee ee 


For every practical idea sub- 
‘mitted by a reader and accepted 
for publication in this section the 


POPP e Pee eee ere 


Editor will forward by post a 
receiving valve of British make, 
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ing a skeleton framework, After 
trimming up with a file and carefully 
flattening it should be replaced in the 
condenser, when it will be found that 
the full movement of the vernier knob 
will be equivalent to about one degree 
on the dial of a 0.0003 mfd. con- 
denser. MANG 
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H.F. CHOKE FORMER. 

Discarded photograpħic film spools 
with a centre core constructed of wood 
can be used to support the windings 
of a H.F. choke. 

First obtain two pieces of fibre or 
other suitable material about 3in. long 
and rin. wide and saw out each piece 
for half its length so that the two may 
be interlocked. One metal end-piece 
of the spool, which should be of the 
quarter-plate size, is cut off, and two 


Photographic film spoot used as HF. 
choke former. 

saw cuts at right angles are made in 
the wooden core to within about din. 
of the base. The fibre pieces are then 
fitted into the slots in the wooden 
spool and secured with a trace of glue ' 
or shellac varnish. The wire is wound 
on in sections in steps cut in the edges 
of the fibre supports. A.A. H. 
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CURRENT ‘TODICS 


Events of the 


WIRELESS EXHIBITION. 

We are able to state that the annual 
Wireless Exhibition held under the aus- 
pices of the N.A.R.M.A.T. will open at 
Olympia on September 21st and continue 
until October 1st. 


o0o0o0o°0 
NEW STATION DIRECTOR FOR 
BOMBAY. i 

We understand that Mr. Leslie B. 
Page, who. was well known as the station 
director at the Hull Broadcasting Sta- 
tion, has been appointed to a similar post 
under the Indian Broadcasting Company 
for their Bombay Station. 


0000 
SO NEAR, AND YET SO FAR! 


The freakish nature of short waves 
sometimes causes remarkable and curious 
vagaries in the transmission of messages. 
A story reaches us from California’ that 
an amateur in San José, wishing to com- 
municate with a friend in Carmel, about 
50 miles distant, found himself unable 
to get into touch with him; this he 
ascribed to the habit of short waves 
visiting the upper atmosphere _ before 
being reflected back to earth. However, 
he determined not to be beaten, and, re 
membering that his friend kept a regular 


- schedule with another amateur in Singa- 


pore, he relayed his message via Asia 

and received an answer by the same 

route, each message having to travel 

over 1,600 nibs to bridge a 50-mile gap. 
0-070 O 


NORTHERN LIGHTS NOT TO BE ` 
BLAMED. 

It is often supposed that wireless re- 
ception is adversely affected by the Aurora 
Borealis, but Lieut. H. Holten Moller, the 
engineer in charge of Godhavn Station in 
Greenland, disagrees with this tbeory. 
His station is said to be the most northern 
in the world, and throughout the winter 
the sun is not seen. The Danish Govern- 
ment has instructed him to carry out a 
number of tests to investigate the effect, 
if any, of the Northern Lights, but, so 
far, he cannot find that they are respon- 
sible for fading, weakness of signals or 
poor reception. He states, in fact, that 
though he has had eleven years experience 
of wireless in all parts of the world he 
has never before experienced such ideal 
conditions—presumably only from a wire- 
less pownt of view—as in his present 
station. 


“power of 40 kW. 


cially opened. We 
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Week 


RUSSIA’S NEW STATION. 

The new Moscow station, ‘‘ Great 
Komintern,” which will work with a 
will certainly enable 
the voice of Moscow to be heard through- 
out Europe. It has been constructed 
according to plans prepared by Professor 
Bonch Brouevitch, and was lately offi- 
are able to show a 
general view of the building with one 
of the huge lattice masts in the fore- 
ground and another. more distant. 
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Russia’s ‘‘ Daventry,” the Great Komintern 
Broadcasting Station in Moscow. 


“ CROYDON CALLING ”—WITH A 
NEW VOICE. 


The new station, which is-to be 
erected for the Air Ministry by the Mar- 
coni Co., will replace the one that has 
done duty for the last seven years and 
considerably extend the range of com- 


in Brief Review. 
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munication with other 
with aeroplanes in flight. 


The installation will consist of a group 


of four 3 kW. transmitters operated in 
conjunction with a direction-finding re- 
ceiver. Independent drive circuits will 
maintain constancy of frequency ani 
wavelength. The new wireless D.F. re- 
ceiver is so arranged that, if required. 


aerodromes and 


two or three circuits can be operated on 


different wavelengths for the reception 
of telephony and telegraphy on the same 
aerial. 

The masts and transmitters will be 
erected two or three miles from the Aero- 
drome, and operated by remote control. 

It is expected that this new station 


will be in operation before the end of | 


the coming season. 
l oO 00 
AN OBLIGING MILKMAN, 
Amateur 
ducted on more commercial lines than 
in this country and is recognised as a 
convenient way of transmitting publ 
messages. Even eavesdroppers join i) 
the game. We hear that at Hartford. 
Connecticut, a milkman listening on his 
broadcast receiver chanced to pick upa 
message from an amateur station in 
tended for Mr. K. B. Warner, the secre- 
tary of the A.R.R.L., who happened t 
be one of his regular customers. The 
message was duly delivered with the 
morning milk. 
o0o0o0 


AN EXAMPLE WORTH FOLLOWING. 


Listeners in Denmark are congratulat- 
ing themselves on the fact that, since 
the number of licences of valve receiver 
‘has exceeded that estimated : in the 
budget, the authorities have decided t 
reduce the fee from 15 to 10 kroner, thos 
bringing it down to the level of cryst2! 
set owners. 

A kroner is equivalent to abont eleven- 
pence, so it will be seen that the Danes 
will now pay even less for their enter- 
tainment than we do in Great Britain. 

It is- also stated that the Danish 
Broadcasting authorities will transmit @ 
special late programme. from Soro on 
1,153 metres for the benefit of their coun 
trymen resident abroad. This transmis 
sion will probably be given between mii 
night and 2 a.m., so that it may n 
interfere with other European stations. 
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THE BRITISH. LEGION’S WIRELESS 
PRIZES. 


The Birmingham No. 1 branch of the 


British Legion, of which H.R.H. the 
Prince of Wales is Patron and Field 
Marshal Earl Haig President, is en- 


deavouring to enlist the sympathies of 
wireless enthusiasts in the scheme for 
giving 500 children a day’s outing in 
the country. Contributors of 6d. to their 
Children’s Outing Fund will be entitled 
to participate in the draw for a complete 
J-valve set which is being offered as a 
prize. The drawing will take place on 
Fridav, July 15th, and will be performed 
by Mr. J. Smedley Crooke, M.P. Do- 
nations’may be sent to the No. 1 Branch 
Headquarters at the “Hope and 
Anchor,” New Canal Street, 
ham. 
-0000 - 


BROADCASTING IN ELEMENTARY 
l SCHOOLS. | 


. The educational value of broadcasting 
is now recognised by the L.C.C., whose 
Education Committee has sanctioned, as 
an experiment, the reception of broadcast 
talks from three o’clock - onwards on 
Friday afternoons in their elementary 
schools, The experiment is to be tried 
for a year, and it will be interesting to 
See whether the scholars will profit by 
this recreative form of instruction. Tt 
is understood that in one hundred of the 
Council’s schools wireless: apparatus has 
been installed without expense to the 


Committee, the sets being either free 


gifts from the teachers and others, or 
paid for out of the school funds. 
Judging from the letters in the daily 
‘Press there is a vast number among 
own-up listeners who reéSent any 
attempt on the part of the B.B.C. to 
impart „useful knowledge—they don't 
know and they don’t want to know— 
but the youthful mind is generally of a 
. More inquiring nature and more ehger 


for information, especially if it can be. 


assimilated in a pleasant manner. 


. oo000 

THE AUSTRALIAN BEAM SERVICE. 

The Anglo-Australian Beam Service, 
which was opened for public service on 
April 8th, establishes for the first time in 
history a direct line of public communica- 
tion between Australia and London, and 
is the longest direct telegraph service of 
the world. Secrecy of communication is 
ensured by the speed at which messages 
will be transmitted. The automatic ap- 
paratus is capable of transmitting and 
receiving from 500 to 2,000 letters per 
minute. The change-over periods during 
which communication is at present some- 
what uncertain occur, fortunately, be- 
tween 9 p.m. and midnight and between 
9 a.m. and noon (by Australian time)— 
that is, during the time when nearly all 
business houses in‘ one country or the 
other are closed. ; 

A second beam station, is now being 
completed in Australia for direct service 
to Montreal. ` a 


Messages for the. beam service can ‘be | 


anded in at any postal telegraph office in 
the cities, suburbs, or country towns. of 
Australia. | 
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SHADRACH, MESHACH AND ABEDNEGO. 

The apparent paradox of “cold heat ’” 
is exemplified by electric furnaces sach as 
that used in the research laboratory of 


the General Electric Co. in Schenectady. 


Men- thrust their hands casually into a 
furnace which melts metal with ease, and 
white mice will stay in it even though the 
current is on, but it is a simple matter 


for them to run out if they so desire. 


It should be noted, however, that the 


` men are careful to remove any rings from 


their fingers and the metal drinking cup 
for the mice is outside the furnaces. 
The explanation of the apparent mystery 
is that the high frequency furnace heats 
electrical conductors only. 
ooo0o0°0 
PERSONALLY CONDUCTED. 


The Royal Mail Steam Packet Co.'s 
motor vessel ‘ Asturias,” now on. a 
cruise round the world, is fitted with all 
latest wireless luxuries. Loud- 
speakers are installed in various positions 
on the promenade deck, and one of the 
officers on the bridge can direct the atten- 
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WIRELESS AT WESTMINSTER. 
By Our PARLIAMENTARY CORRESPONDENT. 
In answer to Mr. Johnston, who asked 


whether he had any complaints from 


owners of wireless sets in Arbroath 
regarding difficulties of listening in to 


the programmes of the Dundee broad- » 
casting station -since the recent altera- 


tions in the ` wavelength, Sir W. 
Mitchell-Thomson said he had received 
no such complaints, but he had no doubt 
the British Broadcasting Corporation 


would be ready to investigate the matter.. 


leone me) 


Daventry and Crystal Users. 


Mr. Day asked the Postmaster-Genera! 
whether, in view of the fact that the 
licence fee paid by owners of wireless 
crystal sets was the same fee as that 
paid by owners of wireless 
sets, and that the London transmit, 
ting station 2LO shut down some nights 
at 11 p.m., he would arrange for the pro- 
gramme sent out from Daventry after this 
hour. and which was only available to 
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RECOMMENDED BY THE B.B.C. 


‘In next weok’s issue will appear full constructional details of the two- and three-valve 


receivers recommended by the B.B.C. for good quality broadcast reception. 


The 


circuit systems of ‘these receivers which have already been described in the pages of 
this journal have created considerable interest and it will be remembered that specimen 
sets were demonstrated by the B.B.C. on their stand at the recent Ideal Home Exhi- 


\ 


tion of the passengers:to objects of in- 


terest in the passing, scenery in the same 
manner as the conductor of a char-a-banc 
instructs his flock. The vessel is also 
supplied with a Marconi -“‘ band repeater ” 
equipment so that reproduction of music 
and talks may be turned on whenever the 
passengers seem to need cheering up. | 

The ordinary programmes broadcast 
from land stations can, of course, be 
picked up and relayed to various parts of 
The Saturday evening pro- 
gramme from WGY was clearly heard 
while in harbour at Durban. 


s 


bition held at Olympia 


valve-set owners, to be relaid from the 
London station so as to give owners of 
crystal sets the sume benefits as owners 
of valve sets? o 

Sir W. Mitchell-Thomson said that this 
was a matter within the discretion of the 
British Broadcasting Corporation. He 
understood that at times when Dayentry 
was working and London was. not most 
persons using crystal sets in London or 
other places within a radius of 100 miles 
of Daventry could receive the Daventry 


- programmes with little alteration of their 
sets. 


valve 
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OSCILLATING CRYSTALS. 


Recent Research with Low-frequency Oscillations. 


cən be excited into mechanical oscillations. by 

means of H.F. oscillations, as well as those upon 
the oscillating crystals of Lossev, have already been 
dealt with several times in this journal. In both cases, 
however, high-frequency oscillations are dealt with, 
whereas new experiments of Dr. Franziska Seidl at 
Vienna show that with a crystal detector relatively slow 


oscillations of audible frequency can be generated. Such 
} a detector might almost be 
—“* diaphragmiless 


R ESEARCHES: upon piezo- -electric crystals, which . 


termed a 
tclephone.”’ 

The arrangements in Dr. 
Seidl’s experiments are ap- 
parently just the same as 
with the ‘‘ singing arc ’’ dis- 
covered about 25 years ago 
by Duddell. Duddell noticed 
that an electric arc-lamp in 
parallel with which a con- 
denser and inductance are 
‘connected is excited into oscillations which can be heard 
as a loud note if they are within the range of audibility. 
For purposes of comparison Duddell’s circuit is- given 
in Fig. r. The part played by this circuit in w ircless 
telegraphy i is well known, for it is possible to attain quite 
high frequencies by this means and to excite an aerial 
directly. The reason for the arc’s capability of oscillat- 
ing lies in its falling characteristic, which is diagramatic- 
ally represented in Fig. 2. Contrary to the usual 
‘ohmic ”’ resistance the terminal voltage of the arc falls 
if the current increases, 7.€., the arc has a ‘‘ negative 
resistance ” just as in the case of a triode valve provided 
with regenerative coupling. 

If we now look at the characteristic of a crystal de- 


Fig. 1.—Circuit of Duddell’s 
“ singing arc.” 


VOLTAGE 


CURRENT 


Fig 2.—Falling characteristic of the Duddell arc. , 


‘tector also has a falling characteristic, 


we see that the de- 
and therefore a 
negative resistance, over a certain range and that it can 
be “made to oscillate thereby. The detector which’ fur- 
nished the characteristic in Fig.. 3 consisted of zincite 
and a steel point: For steel points certain” gramophone 
needles prove satisfactory, and various other known de- 
tecting substances can be used’ as crystals. It is, how- 
ever, ‘always important to adjust extremely carefully the 


tector in Fig, 3, taken by Dr. Seid], 


10 20 30 40 50 60 


nm 
s 


60 50 40 30 20 


Fig. 3.—Characteristic of the oscillating crystal used by Dr, Seidl. 


pressure with ivhich tlie steel point is pressed against 
the crystal. Further, Iig. 3 shows that the character- 
istics for the two possible directions of current are of 
similar form but with different slopes, ż.e., it is easier 
to make the crystal oscillate in one direction than in the 
other. 

The circuit in which the crystal is made to oscillate at 
audio frequency is given in Iig. 4. Contrary to the 


experiments of Lossev, in which a smal] biassing potential 


is used on the crystal, a fairly high potential is employed 
with the low-frequency oscill: itions of Seidl, as indicated 
in Fig. 3. It is necessary also to adjust the potential 
carefully, preferably with a ae 
potentiometer, P, ` placed 
somewhere in the current 
supply lead. , In parallel 
with the detector D there 
may be a condenser C of 
o.3 mfd. and an inductance 
L of o.1 henry. In the 
lead to the oscillatory circuit 
is an iron-cored choke-coil 
which is useful but not abso- 
lutely necessary. 

The similarity of- the 
oscillations in this circuit 


Fig, 4.—Oscillating =A 
circuit for audio conte gl . 
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. to the oscillations of the -‘ singing arc ’’ is brought’ out 
_ by the fact that the frequency of the circuit C L D is not 


? 


determined solely by the capacity and inductance but _ 


depends to a considerable extent upon the pressure of the 
steel point against the crystal. With the above-mentioned 
values, a potential of 59 volts and a current of 25 milli- 
amperes a frequency of 853 was produced, while with a 
potential of 47.8 volts and 12 milliamperes the frequency 


Fig. 5.—Modified circuit 
dispensing with induc- 
tance L. 


Fig. 6—Simple crystal cir- 
t which has been made 
. to produce oscillations. ` 
Was 795. Once the crystal is set neither frequency nor 
current vary over a long period of time (two hours, for 
instance). . 

Sometimes it is found that the oscillation of the crystal 
_ starts and stops periodically. In such a case it is found 
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that the potential across the crystal falls at the same time 
to.3 volts. If the capacity was altered the periodicity 
of the oscillations changed and, in f@ct, the smaller the 
capacity the more rapidly the oscillations followed each 
other. | a re tak 
The similarity of this phenomenon to the known 
arrangement for producing oscillations by means of a 
glow-discharge lamp suggested to Dr. Seidl the circuit ` 
in Fig. 5, where only the condenser C is-in parallel with 
the detector D, a high resistance R being placed in 
series with these. The resistance was 100,000 ohms, 
while ‘the condenser could be adjusted between 0.001 and 
r.o mfd. This circuit gave a pure and constant musical 
frequency depending upon the voltage and the size of the 
condenser. It was even possible to short-circuit the 
resistance R completely ; a clear and steady note was still 
obtainable-by careful adjustment of the detector. In this 


“case, however, the potential across the crystal must not 


be too great—about 8 volts was enough on the average— 
in order to make the detector oscillate. Surprising as it 


May seem, it was even possible to do away with the con- 


denser as well, thus simply supplying the detector with . 
a D.C. potential across a potentiometer (Fig. 6). It was 
found that the detector could often be made to oscillate, 
though not very easily; a high-pitched note was pro- 
duced, but the conditions for oscillation were unstable 
and made the further investigation of the problem 
matter of considerable difficulty. —H. K. 
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A Satisfactory Report. - | 

The fourth annual meeting of, the City 
of Belfast Y.M.C.A. Radio Club was held 
on the 29th March, 1927. The ‘hon. 


secretary in his résumé of the club’s | 


activities during the year mentioned that 
the club had now a transmitting licence 
and experimental work was being carried 
out at the week-ends. A Morse class 
had been run during the winter season 
- for those interested, and a course of 

monthly lectures had been given during 
the same period, principally by members 
of the club. The hon. treasurer reported 
that there was a substantial balance in 
hand, notwithstanding the outlay on the 
_ transmitter, which included DET valve, 


Set. 
The following officers. and ‘committee 


Were appointed to conduct the affairs of — 


the club for the year 1927-28 :—President, 
Mr. J. $. -» Shaw; Vice-presidents, 
Messrs. C. Allen, J. B. Dolphin, J. For- 
sythe, J. Lockhart and J._ White; hon. 
secretary, Mr. J. Cowley; hon 
treasurer, Mr. E. G. Diamond; commit- 
te, Messrs. E. Beat, W. C: Haddick, R. 
Holden, S. Johnston and G. Kirkwood. 
- Hon, secretary : Mr. John J. Cowley, 
-YM.C.A. Radio Club, 4, St. Paul's 
. Street, Belfast. ; . 


Ba 


and a three-valve short-wave receiving . 


REPORIS 


AND 


‘TOPICS 


Secretaries 0 f Local Clubs are invited to 
send in for publication club news of general 


interest. All photographs published will be 


paid for.. 


A Talk on Direction Finding. l 

On Friday, Apri! Ist, Mr. S. Atkinson, 
B.Sc., Tech., gave the members of the 
Radié Experimental Society of 


chester a | most interesting talk on 
“ Direction Finding.” —The speaker 
graphically iWustrated the directional 


properties of the frame aerial, and pro- 
ceeded to show mathematically how the 


. induced E.M.F. in the frame for a given 
signal strength varies, and can be calcu- 


lated, as the frame rotates. ‘He then 


=- explained how to allow for and also how ` 


to ° overcome ‘‘ vertical effect” in 
ordinary frame. reception, and how to 
utilise the ‘‘ vertical effect’’.in D.F. 
work. The ‘‘ Robinson ‘System ” as used 
in the Air Force was next described and 
fully explained, and the speaker followed 
with the ‘‘ Bellini-Tosi system,” with the 
dual fixed frames. 
effect and fading of signals in cqastal 


The problem of night — 


D.F. stations due to deflection of the 
waves by the Heaviside layer,. was also 
dealt with. Mr. Atkinson concluded with 
the methods used in counteracting these 


effects. 
Hon. Levy, 19, 


secretary: Mr.” J. 


Landsdowne Road, West Didsbury. 
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A Champion of R.C.C. . 

Speaking in favour of resistance 
capacity coupling in a lecture before the 
Bristol and District Radio Society on 


March 25th, Mr. John Rhee, of Messrs. 


Mullard Wireless Service Co., Ltd., said . 
that the advantages of this form of 
coupling were simplicity, compactness, 
light weight, small consumption of high- 
tension current, and uniform amplifica-' 
tion at all frequencies. The chief disad- 
vantages were that the amplification per 
stage would never exceed the amplifica- 
tion factor per’ valve,.and there was a 
serious danger of rectification taking 
place in the low-frequency amplifier. The 
lecturer gave recommendations as-to the 
values of coupling condensers and grid- 
leaks. i. ae — © 

This was the final meeting of the winter 
session and an interesting summer pro- 
gramme is now being arranged. . 

Hon. secretary: Mr. S. J. Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 


a 
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Quality in Reproduction, 

At the meeting of the Muswell Hill & 
District Radio Societyæ held March 30th, 
Mr. L. Hirschfeld, B.Sc., brought a three- 
valve set of his own make, worked. en- 
etirely off the mains. A 20,000 ohm wire- 


wound tapped resistance was used for’ 
H.T.; while the valves were fed through . 


a 60-watt lamp. The set was resistance- 
coupled and gave pure reproduction of 
London, Daventry and Radio Faris. 


feld had entirely eliminated all ripple; 
the final slight hum being excluded by 
fitting a potentiometer across the detector 
valve filament. A small variable condenser 
(neutrodyne type) was inserted between 
the grid of the detector valve and the 
plate of the Ist L.F. valve. l 

Hon. secretary, Mr. Gerald S. Sessions. 
20, Grasmere Road, Muswell Hill, N.10. 
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A New Continental Receiver. 

An interesting talk was given by Mr. 
A. W. Knight before the members of 
the Croydon Wireless and Physical 
Society on a new type of radio receiver 
embodying  resistauce-capacity coupled 
high frequency amplifiers now being 
marketed on the Continent. Unsuccess- 
ful attempts at high-frequency amplifica- 
tion by means of _ resistance-capacity 
coupling have been tried for some time, 
and only recently has any real progress 
been achieved in this direction. |The 
lecturer gave an account of the Loewe 
duplex and triplex valves and how they 
functioned, and brought with him for 
demonstration purposes a three-valve set, 
which he had just received from abroad, 
consisting of detector and two stages of 
iow-frequency amplification. Although 
the set wus tried ont on an indoor aerial, 
yet good amplification was obtained sufh- 
cient to work a loud-speaker on the local 
broadcast, and members heard items from 
‘the 2LO programme. 

The three valves were enclosed in a 
nickel-plated container, which acts as a 
protection for the valves and also as a 
holder for the other components, and this 
container was opened in order that mem- 
bers could inspect the valves and lay-out 
and compare the latest Continental prac- 
tice of radio assembiy with that in vogue 
over here. Much interest was aroused in 


the construction of the receiver and 
valves. 
Mr. Knight was heartily thanked for 


his very interesting talk and demonstra- 
tion, and for giving the members an 
opportunity of seeing the form of receiver 
that might become popular on these shores 
in the near future. 

Hon. secretary, Mr. H. T. P. Gee, 
51-52, Chancery Lane, W.C.2. 
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Service for Blind Listeners, 


Several months ago Capt. Ian Fraser 
broadcast an appeal for wireless receivers 
for the use of the blind. ‘The project 
was taken up with enthusiasm by the 
Tottenham Wireless Society with tho 
result that in nearly 30 cases blind people 
in the locality have been provided with 
a service of set construction and main- 
tenance. In every case the pleasure given 


The 
most surprising fact was that Mr. Hirsch- : 
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FORTHCOMING EVENTS. : 


Feeetsenses 


$ WEDNESDAY. APRIL 13th. 
Edinburgh and District Radio Socicty—it 

117, George Street, Edinburgh. ‘* Elec- 

trical Measuring Instruments,” by W. D. : 

Oliphant. At 8 p.m. : 
Muswell Hill and District Radio Societu— : 

At Tollington School, Tetherdown. “The 

General Design of . Broadcast Receivers,” 

by F. H. Haynes. At 8 pm. 


THURSDAY., APRIL 14th. 
Northampton and District Radio Society. 


atasesesss 


—At 8 p.m. “The Ferranti Trans- 
Pra] by Mr. Garrick (of Ferranti, 


WEDNESDAY, APRIL 20th. 

Edinburgh and District Radio Society.— 
“Some Methods of Measuring Signal 
Strength and Application,’ by J. B., 
Davidson, : 
Tott-nham Wireless Society—At The In- : 

stitute, Bruce Grove, Tottenham. Lecture: 
a tears Receivess,”’ by T. Vickery. At 
p.m. : 


repaid the labour and time expended by 
members of the Society. The case of the 
blind person who is also partially deaf 
has ‘also received attention, but fortu- 
nately it has been discovered that such 
cases are very few. 

ooooc 


Grid Leaks and Condensers. 


A, most interesting lecture was given 
to the Tottenham Wireless Society on 
Wednesday, March 30th, by Mr. Parr, 
of the Ediswan Valve Co. He took as 
his subject ‘f Resistance capacity amplifi- 


A COMPACT STATION. 


Norfolk, Virginia. 
on 80 metres. 


cation.” He explained very fully the 
theory and practice of the subject, and 
demonstrated most of his pomts on a 
“R.C. Threesome”? receiver. Valves 
naving any impedance desired could be 
constructed, but after a point any in- 
crease was not beneficial. In thedry, to 
connect to tlie grid one only required a 
condenser; any condenser would do pro- 
vided it had a high degree of insulation; 
in practice, however, while not being very 
critical. there were points which governed 


- good. 
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its size. If il were too small. the set 
would distort very badly, and practically 
all the lower tones would be cut out. 
The higher notes, also, would not be 
amplified to any extent, for the. circuit 
capacities would provide a leakage path 
of lower ‘impedance. The. . same 
‘“ snags?’ were encountered if one in- 
* A ag 
creased the anode resistance unduly; | 
They had found that a three :to’ ‘five -: 
megohm aaode resistance gave:the best- ' 
results. The most suitable size +for the. 
coupling condenser’ was ~ 0.0008 ~mfd: 
Curves were shown which gave- the:- 
amplification at Various frequenctes, -and ; 
it was noted that these appearety to’ be 
extremely good. - o 

Suitable valnes of H.T. were disċussejl ` 
and demonstrated on the receiver: Grid- 
bias. wis an important question, and ex-: 
periments were conducted’ to show ‘the’ 
effect of an alteration from the recom- 
mended values. Suitable values ‘of. gric 
leaks were given. If these were mounted 
on ebonite of poor quality or- proper 
mounts which were dirty or dusty, it 
might be found that the set would 
function equally well without a grid 
ioak, This was obviously due to the fact ` 
that the leakage path across the. ebonite 
was acting as a grid leak. 

Some - interesting facts were given 
vegarding the construction of the grid 
leaks used by Messrs. Ediswan. he 
method of manufacture was explained 
and results of life tests given. “Tt was 
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U 3AHL is a station onen picked up on this side of the Aitantle. 
It is owned and operated by Messrs. F. F. Priest and C, 

The smaller set uses one 203A valve with 150 watts input and works 
The larger set transmits on 40 metres with a single 250 watt valve. 


B. Knight at 903, Hanover Avenue, 


noted that these seemed to be extremely 
They had been tested with 
volts across them. Curves showed that 
after several thousand hours they sud- 
denly gave out. The old type of grid 
leak gradually varied in use until 1s 
resistance was infinity. The new grid 
leaks used in the set remained perfectly 
constant during the whole of their useful 
life. 

Hon. secretary, Mr, A. G. Tucker, 4, 
Drayton Road, Tottenham, N.17. - 
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: Semizportable Set for Long-distance Reception with Loud=speaker or Phones. 


S the name implies, the Neutrosonic Seven is a 

supersonic heterodyne receiver ‘employing seven 

valves in which the well-known principle of ‘‘ neu- 
trodyning ’’ or balancing out stray capacities has been 
applied to the H.F. and intermediate amplifying valves. 
It 4s designed for long-distance reception on a frame 
anal; and can be used either as a permanent receiver in 
the homie or asa portable set. It is not, however, a 
portable set ger- se—that is, no quality of performance 
has beén sacrificed to the end of portability; but, the 
design having been perfected, the makers have very wisely 
decided to build it in portable form, thereby greatly ex- 
tending its utility. Although rather too heavy to be 


carned far without fatigue it seems to us an ideal set 


for. motoring or boating expeditions. 


— 


oh Durable Finish. 

There will be few who will object to the workmanlike 
appearance of the set, but if it- is thought in certain 
"cumstances that it does trot quite conform to ‘‘ period ”’ 
ideas in furnishing or interior decoration, it can be 
Oused in a suitable cabinet and used in conjunction with 
the Igranic folding frame aerial. Where A.C. supply 
i are available, it is a good plan to make use of 

e Igranic H.T. supply units in order that the dry cell 
‘atteties may be conserved for outdoor use. l 

The full equipment is contained in two ` black 


leatherette-covered cases complete with carrying straps. 


and handles, 
article give a o 
Set 2 


The photographic illustrations to this 
ood idea of the general appearance of the 


USe, 


a of the boxes contains the H.T. and L.T. batteries, 
y n connected to the receiver through a multiple 
“and ey nating In a six-way plug. A central spigot 
serted yway ensure that the plug is always correctly in- 

' the H.T. batteries are of the small-capacity 


ty ; 
| ‘Pe supplying 8.5 milliamperes at 162 volts. A total 
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and show it packed for transport and opened up for 


filament current of 1.4 amp. is drawn from the 2-volt, 
40-ampere-hour accumulator, which is of the unspillable 


type. 


The lid of the battery box is readily detachable, and 
contains the frame aerial. This can be mounted to rotate — 
on a pivot fixed to the top of the battery compartment, 
and is. connected to the set through flex leads spaced 
apart with ebonite cleats. Incidentally, we found that 
these cleats caused a certain amount of trouble when shut- 


ting down the lid of the battery box unless they were all 
` lying flat. 


In future models this trouble will no doubt 
be overcome by allowing a little more space inside the lid. 


'A switch on the frame aerial box gives three wavelength 
ranges, and the reader should not forget to move this 
“switch into the appropriate position when changing thé 


tuning units in the set. 

Before leaving the topic of batteries a word of praise 
is due to the ‘‘ Springmore ’’ wander plugs, which give 
a firm electrical contact in H.T. and grid bias battery. 
sockets. They have been adopted also for the frame 
aerial and: loud-speaker connections to the set, and are 
much superior to the ordinary type of wander -plug. 


| Constructional Details of Receiver. 


The receiver case is well designed. The front panel 
is detachable, and slides into a recess under the panel, 
thus serving as a convenient rest for the hand while 
making tuning adjustments or for spreading out the cali- 
bration charts for examination. Special fittings are pro- 
vided inside the lid for carrying the spare tuning unit 
and a pair of telephones. 7 ; 

The seven valves function as follow :—Futrsi valve 
(Cosmos S.P.18/B): H.F. amplifier for incoming signals 
from frame. Second valve (S.P.16/R): ` Oscillator. 
Third valve (S.P.18/B): First detector. _ Fourth and 
fifth valves (S.P.18/B): Intermediate frequency ampli- 
fiers. Szxth ,valve (S.P.18/B): Second detector. 
Seventh valve (S.P.18/Brown): Power output valve. 


` 
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Both detectors are mounted in rubber-sprung: holders, - 


the remaining valve holders being rigid. The valves be- 
haved themselves very well indeed, and no trouble was 
experienced from microphonic noises unless the balancing 


condenser were thrown out of adjustment to obtain reaction 


effects. Manipulation of the balancing condenser in this 
way, although mentioned in the instruction book, is hardly 
necessary ; all the results mentioned later in the article 
were obtained with the balancing condenser in the norma) 
position. l 
Tuning coils for the oscillator and H.F. amplifier are 
loxed in neat moulded units which fit into a well at the 
extreme left of the valve panel. The top of one of these 
units 2m situ can be seen in the photograph of the open 
receiver ; the same photograph shows the long-wave unit 
in the lid of the case. | 
‘From left to right the three main tuning controls are 


BERS Fan tie as 


RIA 
siy 
Ed 


> 


anda tanh: AE 


, AAEN 
F Gia ee Leip bly ROLLER TRI, 


Ihe battery box and frame assetat ak they appear in use. Note 
the ebonite cleats separating the frame aerial leads. 


Front cover removed from battery box, showing comp 
for cable connector and L.T. and H.T. batteries. z 


P- 


as follow: ‘‘ Frame,” “ H.F. tuner,” and “ Qscilla- 


tor.” In the top left-hand corner is the balancitęg- con- 
denser which, once set, does not require further pdjust- 
ment. The corresponding knob in the top right-hand 


corner operates a filament rheostat. At the bottom of ‘the 
panel immediately below the H.F. tuner dial is aR 
control. On the left of this is a filament swite 
on the right a telephone jack which automatical 
out the loud-speaker. ee a 

All these controls are mounted on a metal pane 
effectively screens the circuits in the 
from hand capacity effects. 

The manipulation of three tuning controls 
considerable skill, which can only be aequired by pf 
The single-control receiver is, of course, the ideal to 
which all manufacturers aspire, but receivers of this type 
are generally suitable only for local station redeption. 
The manipulation of two controls is soon mastered, and 
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Broadedst Receiver—Igranic Neutrosonic Seven.— 

it is- probable that in the future sets with two controls 
will predominate. The addition of a third tuning contro! 
greatly adds to the difficulties of tuning, and the differ- 
ence in this respect between two controls and three con- 
trols is much wider than that between one and two. Add 
to this the fact that rotation of the Indigraph ° dials 
in a clockwise direction results in a decrease in the 
reading, and the confusion of a humble beginner is com- 
plete.- Still we cannot have it all ways, and three controls 
is the inevitable price we pay for the unquestionable ad- 
vantages—increased sensitivity, selectivity, and freedom 
from ‘low-frequency by the use 


scale 


of a high-frequency stage preceding the first detector. In 
case. 


any the- tuning difficulties associated with three 


General view of the receiver opened up for use. 


at the back of the cabinet. 
B 31 


Battery, frame aerial and loud- 
speaker connections are made to a socket and terminals on a small panel situated 
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are experienced only when ‘‘ searching” at 
random for distant stations. Tuning charts drawn with 
great precision on squared paper are issued with each set 
showing the settings of all three dials for any wave- 
length. These certainly give sufficient data to get some- 
where near the required station, but that is all. We found 
the accuracy of draughtsmanship to'be justified only in 
the case of the “‘ oscillator ° settings; the other two 
curves by comparison unreliable, due no doubt to 
variations in the capacity of the leads to the frame and 
of the balancing condenser. 

On the subject of tuning the instruction book is brief. 
The reader is referred to the calibration charts for dial 
settings, and the only useful hint regarding the niceties 
of tuning is in connection with the sequence in which the 
three majn adjustments should be made. 
The order given is as follows: (1) 
‘“‘ Oscillator,” (2) ‘‘ Frame,’’ (3) “H.F. 
Tuner.” . To anyone whose previous 
experience has been with simple 
‘straight ’’ receivers, this order will 
seem strange, and they will wonder why 
the frame should not be tuned first to 
get some strong signals on to the grid of 
the first: valve before playing about 
with the subsidiary process of hetero- 
dyning the signals by means of the os- 
cillator. The sequence recommended 
by the .makers immediately -becomes 
logical, however, when it is realised that 
we have in the local oscillator a first- 
class heterodyne wavemieter, -the calibra- 
tion of which is much more likely to 
remain constant thån'.the frame aerial 
circuit with its flexible leads. ‘The 
H.F. circuit is tuned last’ because its 
tuning, due to the shunting resistance 
of the anode current of the valve, is 
probably somewhat flatter than that et 
me frame’ circuit. 


controls 
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ES Alternative Oscillator Settings.. 
`The frequency of the local oscillator 
always differs from the frequency of the 
incoming signal by a fixed number of 
cycles per second, this number being ‘the 
frequency to- ‘which the intermediate am- 
` plifier valves are tuned. ~ It: is -im- 
‘material whether the frequency of the 
oscillator is higher or lower than the 
incoming signal (frame and H.F: tuner 
circuits) provided that the d7fference ‘in 
’ frequency - between the two groups ‘of 
circuits is the same. Consequently, it 
will be: found that’ any station can- be 
tuned in at two distinct settings on: the 
oscillator dial, oné above and. one below 
the frequency to which the other’ two 
dials ‘are-tuned. (The numbering of 
the graduations ís arbitrary, and it must 
not be assumed that the oscillator dial 
settings will be numerically above an 
. below those of the other two dials.) 


I 
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Broadcast Receiver—Igranic Neutrosonic Seven.— 
Only one.of the two possible series of oscillator settings 
has been plotted on the calibration chart, which seems a 


pity, as the alternative settings are- often invaluable in 


eliminating interference from other stations adjacent in 
wavelength. However, the reader can easily plot the 
missing curve by taking a few points on well-known 
stations. It will be as well to take the wavelength for 
these new points from the existing ‘‘ oscillator ’’ curve 
rather than from the official value assigned to the station, 
which may he temporarily off its wavelength. | 


Selectivity. . Pathe 


An excellent example of the value of the alternative 
oscillator setting was afforded while listening in to Cardiff 
(353 metres) at a distance of only 12 miles from-2LO 
_ (361.4 metres). With the recommended oscillator setting 
of 40.5 (according to the chart), the Cardiff station came 
in at loud-speaker strength, but with a slight background 
frean 2LO, which could only be eliminated by turning the 
[rame to the minimum position for the London station, 
a manœuvre which naturally resulted in a decrease in 
signal strength from Cardiff, and would have entirely 
extinguished the latter if the two stations happened to 
have the same bearing at the receiver. On the alterna- 
tive oscillator setting of 48 no trace of the London station 
could be heard, even though the frame were deliberately 
pointed in its direction. Anyone who has tried to cut out 
London at this distance, and has noticed how the emana- 
iions from the Oxford Street transmitter seem to permeate 
into a set in spite of the most careful precautions, wil! 
realise that this performance is a high tribute to the selec- 
tivity of the Neutrosonic Seven. It seems a pity to think 
that someone may be deprived of this wonderful per- 
formance through not knowing the use of the alternative 
series of oscillator settings. i 


, Tuning Out the Local Station. 
While on the subject of oscillator settings it may be 


as well to refer to a phenomenon which may mystify the — 


beginner while searching for distant stations on wave- 
lengths close to that of the local station. Let us assume 
that the “ Frame ” and ‘‘ H.F. ‘Tuner ” dials have been 
set to a wavelength, say, 5 metres above that of the local 
station. On swinging the ‘‘ Oscillator °’ dial the usual 
{wo positions at which the set becomes sensitive will be 
observed and will be characterised by strong signals from 
the local station. If the ‘‘ Frame ” and ‘‘ H.F. Tuner ”’ 
circuits are now reset so that they are, say, 8 metres 
different from the local station, the same effect’ will be 
observed on rotating the ‘‘ Oscillator’’ control. The 
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-or ten miles. 
‘two spurious local station oscillator settings always occur 
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tant stations tuned in without a trace of the local station; — 
but it is as well to know the little tricks of which the local — 
station is ‘capable in trying to bluff the listener into 
believing that nothing else is to be heard within ten metres — 


Further observation will show that the 


at the same‘points, whatever the settings of the ‘‘ Frame” 
and ‘“ H.F. Tuner ” dials, and the reader should have — 


dial first; it is only 


no difficulty in avoiding these if he follows the maker's — 
advice in setting the ‘‘ Oscillator ` 


when searching at random in the wavelength vicinity of 


the local station that confusion is likely to arise. 


With, a thorough mastery of the niccties of tuning, an | 


exploration of the wavelength ‘range of the receiver will 


yield a-rich*harvest of stations., During the course. of a 
single evening 40 stations were received on the lower 
wavelength range, 30 on the loud-speaker, and the re- 
mainder at good telephone strength. There must be few 


European stations outside the range of this receiver, | 


though the reception of low-power stations at great dis- — 


tances will naturally be subject to atmospheric conditions. 


¢ 


Long-wave Stations. 


On the long-wave range the following stations were re- _ 


ceived at loud-speaker strength: Radio-Paris (1,759 


metres), Daventry (1,600 metres), Moscow (1,450 metres), — 


Karlsborg (1,375 metres), and Hilversum (1,060 metres). 
A further test of the receiver was carried out in Fleet 


Street, where considerable interference is usually experi | 


enced from telegraphic lines and instruments. Very 
little noise was picked up, and several stations were re- 
ceived in spite of the fact that the receiver was being 
used underground in a basement. What little interfer- 
ence there was entered the receiver through the frame 
aerial, and it~ was found possible to eliminate the 
extraneous noise completely by making use of-the direc- 
tional properties of the frame. Incidentally, it may be 
mentioned that throughout the tests no trouble was 
experienced through ‘interference from long-wave C.W. 
stations which are frequently picked up by the inter- 
mediate circuits in superheterodyne receivers. 


General impressions. 


‘The whole equipment gives an impression of soundness 
and utility, and, during the period it has been in our 
hands, behaved with consistent reliability. The several 


details we have felt it our duty to criticise are unimpor- 


tant when compared with such qualities of performance 
as sensitivity, selectivity, and freedom from interference, 
and on these points the Neutrosonic Seven scores full 


~marks. 


prima facie conclusion is that one is handling a most un- | 


selective receiver, and that it is useless to attempt to 


receive anything within ro metres of the local station. 


‘This conclusion, though natural, is quite false; the two 
positions at which the local station is received are spurious 
‘ sensitive spots,” and are caused by the oscillator beat- 
ing with the forced oscillations in the frame and H.F. 
circuits induced by the strong signals from the local 
station. The true ‘‘ sensitive spots ’’ where tlie oscillator 
beats with the resonant frequency of the franie and H.F: 
circuits must be looked for between or just outside the 
spurious settings. They will be easily found, and dis- 


The price of the recciving set, inclusive of valves. 
phones, and spare long-wave unit, is £40, to which must 
be added £5 14s. 6d. for royalties which the Igranic 
Company pay to the Marconi Company and Standard 
Telephones and Cables, Ltd. The battery box complete 
with H.T. and L.T. batteries, multiple cable connector, 
and frame aerial costs £10 ros. A special battery box 
incorporating also a loud-speaker. can be supplied to 


_ order. 


-The manufacturers are the Igranic Electric Co., Ltd., 
Bedford, the London office being at 147, Queen Victona 
Street, E.C.4. 
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NEWS FROM 
Melody and Muscle. 


The commentators for the Cup Final 
at the Stadium, Wembley, on April 25 
are to be Mr. G. F. Allison and Mr. 
Derek McCulloch. There will be com- 
munity singing before the game and 
during the interval. = | 

‘ o000 


Old and New Favourites, 
Miss Fay Marbe will appear in the 


= variety programme from ZLO on April 


Other artists taking part are Elsie 
Carlisle and Bobby Alderson (at the 
piano), Jock Glen (Scotch’comedian), and 
Ann Penn in impersonations. 

— 8000 $ 


England and Wales Contribute. 


The oratorio, -‘‘ Emmaus,” by Sir Her- 
bèrt Brewer, organist of Gloucester 
Cathedral, will be performed at Cardiff 
station on April 24th. Sir Herbert will 
conduct, and the artists` will be Hilda 


_ Blake and Parry Jones. 


ee eee 


0000 
_ A Boyal Broadcast. 


The speech of H.M. The King will be 
broadcast from Cardiff on April 21st on 
the occasion of the formal opening of the 
National Museum of Wales. He will be 
accompanied by the Queen and will be 
received by Lord Kenyon, the President 
of the Museum. In addition -to the 

„ Speeches a descriptive commentary will be 
relayed to Daventry of the arrival of 
Their Majesties and of others parts of 


the ceremony that would not. otherwise 


be distinguishable if the sounds only were 
broadcast, such as the Inspection of the 
Guard of Honour and the reception by 
the President and officials of the Museum. 

A’ programme of music has been 
arranged by Sir Walford Davies. I under- 
stand that the fine buildings have already 
cost over a quarter of a million pounds. ' 


F oc0oo0oo0o 
Eastertide Programmes. 


The B.C.C. has, as usual, given careful 
attention to the provision of excellent pro- 


grammes during the Easter holiday. On 


Good Friday, a Children’s Service, suitable 
to the occasion, will begin at 4.30 p.m., 


. „and will be conducted by St. Christopher’s 


Training College. This will be followed 
at 5.0 p.m. by unaccompanied evensong 
relayed from Christ Church, Oxford, where 
the choir is perhaps unequalled in the 
artistic rendering of unaccompanied 
»music, At 6.0 p.m. the Aeolian Chamber 


Orchestra will play, and at 7.15 p.m. a` 


service will be broadcast from St. Mar- 

tin's in the Fields with an address by our: 

fod friend and, “wireless vicar”. the 
v. “ Dick ” Sheppard. 
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By Our Special Correspondents. 


FUTURE FEATURES. 
Sunday, April 17th. 


Lonpon.--Religious Service from 
Carlisle Cathedral. 

BournemoutH.—Afternoon Concert 
‚relayed from King’s Hall 
. Rooms. 

Monday, April 18th. 
Lonpon.—Military Band Concert. 
MANCHESTER. —Serenades and Lula- 

bies. 


Tuesday, April 19th. 


Lonpon.—Symphony Concert S.B. 
from Liverpool. 

CaRDIFF.—‘“ An S.O.S. Announce- 
ment,” played by Station Radio 
Players. 

MANCHES1ER.—‘ The 


Sultan of 


. 
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Mocha,” Comic Opera by Al- 


fred Cellier. 
Wednesday, April 20th. 


Lonpon.—‘‘ The Spell,” a Comedy 
in one act by Bernard Duffy. 
Carpirr.—The Madrigal, with ex- 
amples by the Cymric Madri- 
galists. | 
| Thursday, April 21st. 


= Lonpon.—‘‘ Violoncello Recital by 


Luigi Gasparini with Minnie 
Hamblett (pianoforte). 
BrruincHam. — “The Constant 
Lover,” by St. John Hankin. 
Newcastie.—‘‘Q ’”’ Farce in one 
act by Stephen Leacock and 
Basil MacDonald’ Hastings. 
‘Friday, April 22nd. 
Lonpon. — “The Merchant 
Venice ’’ (Shakespeare). 
Carpirr.—Organ Recital by Arthur 
M. Sims from Central Hall, 
Newport. ` $ 


Saturday, April 23rd. 


of 


-Lonpon.—Press Club Concert. 


-CarDIFF. — Concert by the St 
George’s Society, relayed from 
Whitehall Rooms. - 
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ALL . QUARTERS. 


The “ Dream of Gerontius ” will be re- 
layed from the Bishopsgate Institute at 


8.15, conducted by the composer, Sir Edward. 


Elgar, and I can imagine no more suitable 
work for concluding a Good Friday pro- 
gramme. l 
o0o00 


A Frivolous Interlude. 


The Saturday programme is, of course, 
of an hilarious nature, the chief attraction 
being the ‘revue “ Advanced Sparks,” 
written by the well-known “L. G.” of 
Punch. This contains what is said to be 
the first “ Petrol” song ever written, and 
is entitled ‘‘ Honk, Honk.’’ The cast in- 
cludes Miss Jean Alliston, whose stage 
experience began at the early age of 
eleven, when, as a child actress, she was 
engaged at His Majesty’s Theatre by the 
late Sir Herbert Tree. The difficulty of 
giving her an efficient school training 
during this period was surmounted by the 
provision of a school room under the dome 
of the building, where, in addition to ex- 


cellent general instruction, the childrer ` 


often enjoyed the advantage of reading 
lessons given by Tree himself. Hard work 
must have been the order of the day, for 
when lessons in the dome were over it 
was generally time for a rehearsal in the 
theatre. 
The 
will include Mr. Bransby 
Williams in his impersonations of Dickens’ 
characters, Messrs: Hatch and Carpenter, 
Miss Marie Dainton, and the ever-popular 
Tom Clare. 
0000 


Easter Services. 


Bach’s great Passion Music will be broad- 
cast during the afternoon of Easter Sun- 
day from York Minster. The interpreta- 
tion of this noble work, descriptive of the 
narrative taken from St. Matthew’s Gos- 
pel, will, without doubt, be most ably 
rendered by the notable choir of the 
Minster. | l 

The North Country will also contribute 
the evening service, which will be relayed 
from Carlisle Cathedral. 


More Laughter and Jollity. 


: Of the programme for Easter Monday 
little need be said beyond the fact that 
the general tone will be one of variety 
and light entertainment suitable to the pre- 
valent holiday atmosphere. 


A Hair-raising Programme P 


Mr. A. J. Alan, the mystery story- 
teller whose broadcasts of hair-raisers 
were a feature of 2LO’s programmes some 


.time ago, will reappear before the micro- 


phone on April 20th, when he will make a 
contribution to the “ My Programme ” 
series. - 


remainder of the evening pro- 


t 
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“He Knows Me, Like the Cuckoo, by 
the Bad (?) Voice.” See 
Mr. Glyn Eastman, who is broadcast- 
ing from Bournemouth on April 17th, 
was with his regiment in a wood behind 
the lines one night during the war when 


some of the men got up an impromptu - 


concert. Mr. Glyn Eastman’s contribu- 
tion to the entertainment was the Torea- 
dor’s song from ‘‘Carmen.’’ As he was 
singing. a party of mounted men came 


down the road, and, on hearing the song. 


coming from the wood, ‘one of them 
jumped off his horse and ran towards the 
singer. The rider was Mr. Glyn East- 


‘man’s brother, who had recognised the 


singer’s voice. ‘The coincidence was the 
more remarkable because the brothers 
‘had not met for more than a year, and 
neither knew that the other was at that 
time in France. 

0000 

Apropos the “‘ Variety ” War. | 

Experience is said to show that the 
broadeasting of excerpts from plays 
tends to increase the box office receipts, 
provides a means of super-publicity for 
any play, and reaches the public ear 
inore effectively than any other kind of 
advertisement. Having listened out of 
curiosity to the broadcasting of a popu- 
lar actor and heard the laughter and ap- 
planse with which his by-play is greeted, 
a listener is probably fired with .a desire 
to see the play of which he has only 
heard a small part, and that without the 
action which may be even more in- 
triguing than the bare words. 

0000 


Training the Youthful Mind, 


I understand that the B.B.C. will co- 
operate with the Education Committee of 


Wireless - 
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the L.C.C. in the preparation of suitable 
talks and instructions for the Friday after- 
noon broadcasting to the Council schools. 
Probably the whole of Friday afternoon 
will be devoted to broadcast lessons. and 
not merely the last school ‘hour. ‘The 
B.B.C. will give advice and the benefit 


of their wide experience in the choice of 


suitable installations and their upkeep. I 
understand . that the course of instruction 


_ will begin directly after the Easter holi- 


days and will include school: concerts by 
the People’s Concert Society, bright de- 
scriptions of travel and foreign countries, 
explanations concerning the making of 


English laws and their necessity for the 


well-being of a civilised nation, the mean- 
ing of the British Constitution, talks on 
English folk music, dancing, etċ., and 


other subjects tending to broaden the 


minds of the rising generation and en- 
courage them to take a pride in their 
citizenship and a wider view of their 
“duty towards their neighbour” than 
they might otherwise be able to acquire in 
their, possibly, narrow surroundings. 

` oo00 


Opinion on the National Concerts. 


A mistaken impression has been gain- 
ing ground that the National Concerts 
have not been considered a success. The 


idea was probably engendered by thc- 


sparse attendances at the Albert Hal, 
but the B.B.C. are confident that the 
attendances are not a true criterion. 
Incidentally, the audience at thesé con- 
certs has never dropped below 3,000, but 
the Albert Hall looks half empty with 
double that number! Thus it exhibits 
the opposite characteristic to that of a 
pint pot which, alas, always appears to 
hold more than is actually the case. 


THE GLOUCESTER REPEATER STATION. This almost unknown link in the 

simultaneous broadcast system of the B.B.C. controis the bridging together of stations 

giving the same programme as well as providing the intermediate amplification 
necessary when working over long distance land lines. 


at the Albert Hall in 1877. 
Wagner’s orchestra ‘‘ worked zealously. 


~ 
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A Reminiscence of Wagner. 
Richard Wagner, the father of the con- 
ductor at the concert on April 7, him- 


self conducted a series of six toncerts 
Richard 


from beginning to end,” according tio the 
critics. During these concerts Wagner 
in spite of his strong objections to:repe- 


_titions of any passages from his works, 


. personages were 
Fo, , 


` come these 


' towns on hot summer evenings 


_ 


~ 


end of 


allowed encore after encore. 
present. 
0000 


A Whiff of Fresh Air. r, 

I understand that during the coming 
summer the experiment of broadcasting 
sounds from seaside places will be re- 
peated, and probably extended. Last 
year the noise of the sea and other cheery 
sounds from Eastbourne; Brighton, 
Dover, Ramsgate, Bexhill, Yarmouth 
and Felixstowe were brought to the jaded 
ears of listeners in our great cities, and 
it is thought that they will again wel- 
heartening and, perhaps, 
reminiscent sounds when shut up in big 
assum- 
ing, of course, that we get any real 
summer this year. | 

oo0oo0o0 


A Tentative Change of Programme. 

Do listeners want dance music in pre- 
ference to talks, vamety or orchestral 
performances? The B.B.C. propose to 
put this to the test by introducing a 
slight -variation in their. programme 
timings on Tuesday evenings. Dance 
music has hitherto been given between 
10.30 and midnight, after the 
studio transmissions. It is now intended 
to broadcast dance music from 9.30 to 
11.0 p.m., and transfer that part of the 
programme which is at present given 
between 9.30 and 10.50 to follow on from 
11.0 p.m. until midnight. This later 
part of the programme will provide a 
distinct contrast to the dance music, 
being. probably confined to light classical 
music. Dancers will no doubt appreciate 
the evident desire of the B.B.C. to 
satisfy their wishes, even at the expense 
of keeping their announcers and musicians 
from their needful slumbers for an extra 
hour and a half. 

oo0oo0o0 


The Queen’s Hall. 

At the moment of writing nothing has 
bourgeoned forth in the shape of an 
arrangement between the B.B.C. and 
Messrs. Chappell regarding the future of 
the Queen’s Hall. 

From a broadcasting, if not from 3 
musical, point of view, the matter ıs not 
vitally urgent. The summer season will 
soon be upon us, and few folks will fret 
if large orchestral concerts are missing 
from the programmes during the ‘* dog 
days.” 

As winter approaches, however, the 
B.B.C. will be seeking a successor to the 
Albert Hall, which will not be used to 
the same extent as hitherto. If negotia- 
iions for the use of the Queen’s Hall fail 
through the Corporation will not be at the 
its resources. Covent Garden 
Opera House has been mentioned in con- 
nection with some interesting proposals. 
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SIMPLE REMOTE CONTROL UNIT. 


It is now becoming common practice 
to distribute leads from receiving sets so. 
that telephone or loud-speaker_ reception 
can be obtained in various points remote 


from the set. Many systems have been 


devised for controlling the receiver from 
distant listening points, and although the 
most obvious system- would make use of 


The distant control unit of Messrs. 
Baily, Grundy & Barrett, Ltd. No addi- 
tional leads ate required to those feeding 
: the loud—speakers 


a pair of wires additional to those oper- 
ating the loud-speaker, a controlling 
arrangement is required in which the 
wires carrying the speech currents also 


contro] the relay connected. to the cur- 


rent supply to the receiving set. 


—- = =e Gen 


3 


Circuit connections of the remote control 

unit when the loud-speaker is connected 

directly in the puts circuit of the last 
valve i 
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A relay contiol unit is obtainable from 
Baily, Grundy & Barrett, Ltd., 2, Saint 
Mary’s Passage, Cambridge, which can 
be’ easily introduced into the outgoing 
loud-speaker leads, so that the actual 
control is obtained by a switch placed 
in a loud-speaker circuit. When the 
circuit is completed through a loud- 
speaker the relay pulls over, closing the 
local circuit controlling the filament cur- 
rent. Circuit arrangements are shown in 
the accompanying diagrams, one of which 


_ provides for connecting the loud-speaker 


directly in the plate circuit of the out- 


put valve, and the other where the loud-- 


speaker is fed through a. condenser. 


3 Pd Pa , ue 
A modified circuit arrangement for re- 
mote control in which the loud-speaker 


is fed through a condenser. In this in- 

stance a single wire is used for both 

` controliing the relay and conveying the 
speech or music. À 


The introduction of the relay unit into 
the output of receiving set was found to 
have no effect on either the volume or 
the quality, which is not surprising in 
view of the very high impedance of the 
relay windings. The relay is of a similar 
pattern to a telephone switchboard relay, 
and is, consequently, robust and entirely 
reliable in operation. The unit is in- 
tended for use with a normal H.T. poten- 
tial of 120 volts when the operating cur- 
rent is 2 mA., though voltages as high 
as 200 can be used without injury to the 
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A Review of the Latest Products of the Manufacturers. 


windings. It is advisable, however, to 
use an additional series resistance for 
voltages over 150 to restrict the current 
in the relay circuit to about 2 mA. The 
lower limit of voltage required to operate 
the relay was found to be about 80, so 
Ahat the unit also serves to give warning 
when the H.T. battery requires renewing 
or recharging, similar to the arrangement 
described in a recent issue entitled ‘‘ An 
Automatic Receiver.” * The unit retails 
at a moderate price, and can be relied 
upon to give trouble-free service. 
ooo0oo0 


SCREENED WIRE. 


A carefully considered layout must be 
adopted in constructing a battery elimina. 
tor in order to prevent the leads carrying 
alternating current taking paths near to 
or parallel with wires connected in the 
smoothed D.C. output circuit. It is 
sometimes recommended that the output 
leads should be screened in metallic 
sleeving, though the wire available for 
this purpose is usually very difficult to 
handle and occupies considerable space. 

Messrs. Ward & Goldstone, Ltd., 
Frederick Road, Pendleton, Manchester, 
have recently placed on the market 
screened wire carrying a covering of metal 
foil. The wire, which is No.. 18 tinned 
copper, carries a double covering of 


Q 
fa 


Wire carrying metallic covering for screen- 
‘ing is useful in the construction of battery 
eliminators. This view' is enlarged, the 

copper conductor being No. 18 S.W.G. . 


cotton, and after treatment with wax is 
spirally wrapped with moderately thick 
tin foil. Leads carrying alternating 


1 June 9th, 1926, page 756. 
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‘obtainable from Atalanta 
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current can, with advantage, be connected 
in pairs and bound together along their 
length, and in’ spite of the adoption of 
screened wire should be kept apart from 
the leads carrying the rectified output. 
Screened D.C. leads may also be bound 
together with a bare copper wire and 


connected to an earthing terminal. ` 


ooo0oo 


INSTRUMENT SCREWDRIVERS. 


The amateur is often handicapped by 
possessing few working tools, and even 
with the most modest workshop equip- 
ment the possession of a good screw- 
driver is essential. To use an inferior 
screwdriver often results in the spoiling 


of good components and mars the appear- 


ance of an otherwisé good set by 
damaging the screw heads. 

An attractive range of screwdrivers 
particularly handy for wireless work are 
Ltd., 1-3, 
Brixton Road, London, S W.9. Three 
sizes are available, the largest being pro- 
vided with a moulded Bakelite handle. 


A useful serics of screwdrivers and box 


suitable for wireless 
structional work . 


spanners con- 


A milled ring which can be set at any 
convenient position along the handle gives 
an easy turning movement, whilst the 
handle which presses into the palm of the 
hand is arranged to revolve. The blade 
is well shaped and does not slip out of 
the slot of the screw, while the advan- 
tages gained by the particular form of 
handle are quickly appreciated when 
nsing this form of driver. 

The smallest of the three types is ob- 
tainable with a set of three box spanners 
for turning B.A. nuts. The spanners 
merely fit over the blade of the driver, 
and not only are they useful for turning 
nuts in otherwise inaccessible positions but 
there is less chance of injuring the faces 
of the nuts as compared with the use of 
pliers or other forms of spanner. 


oooo 


THREE RANGE MILLIAMMETER, 


To meet the requirements of the 
amateur particularly when testing valves, 
A. H. Hunt, Ltd., H.. A. H. Works, 
Tunstall Road, Croydon, have introduced 
a three-range milliammeter. 


Wireless 


` Worlal 


The scale reading as marked reads to 
5 mA, and by means of a rotating switch 
the maximum range .s extended to read 
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Three-range milliammeter usc¢cful for plate 
current determinations. 


either 10 or 25 mA. As the scale of the 
instrument has been individually cali- 
brated the reading can be relied upon to 
be accurate to within small limits. The 
movement pointer is dead beat coming to 
rest quickly when taking readings. 
The aim of the manufacturers has been 
to provide the amateur with an instru- 


ment useful for making measurements in __ 


connection with wireless receiving sets 
and a saving of expense is effected by 
combining three scales in a 
instrument. 

ooo0oo 


HIGH-FREQUENCY CHOKE. 


A useful form of high frequency choke 
coil, designed for baseboard mounting, is 
manufactured by the Premier Supply 
Stores, 20-22, High Street, Clapham, 
London, S.W. 

It is of simple’ yet reliable -construc- 
tion, the winding being sectioned and 
wound into grooves in an ebonite pillar. 
The ebonite pieces are turned = and 
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The .Premier baseboard mounting H.F. 
choke coil. 
polished and made from ebonite sheet 
and rod, a pair of terminals being accom- 
modated on the ebonite base piece to 
facilitate the running of the connecting 


single 


¢ 


APRIL 13th, 1027. 


Wires near the surface of the baseboard. — 
In bringing the end of the wire from . 
the top of the spool to one of the ter- 
minals a slot is provided down the edge 
of the spool which on reaching the bottom 
section is held in position by making a 
turn round the surface of the winding 
of the bottom section. The undesirable 
stray capacity presented between the two 
ends of the spool by this arrangement 


of the connecting leads is, however, quite | 


small, owing to the fineness of the wire, 
but it waali be an improvement were 
this wire to be taken down the centre 
of. the former or connected to a stiff wire 
slightly spaced from the winding. The 
spool measures about 3in. in height and 
the circular base covers an area 2in. m 


diameter. 
oo0oo0o0 


NEW M.H. SWITCHES. 

Not only in radio-frequency circuits, 
but also in circuits associated with audio- 
frequency currents is it necessary when 
using switches to ensure that only very 
small stray capacities are introduced. It 
is no longer considered safe to make use 


‘M.H. low capacity switch. The tags being 

near the surface of the baseboard provide 

for neat wiring while their distribution 

on either side of the ebonite bar wit! be- 
. found generally convenient for making the 
` circuit connection. 


of the ordinary Dewar key for switching 
an L.F. amplifier so that although the 
practice of introducing switches into high 
frequency circuits may be declining, and 
the need for a really low capacity switch 
for use in L.F. circuits has arisen. 

To meet the demand L. McMichael, 
Ltd., Wexbam Road, Slough, Bucks. 
have recently designed a novel form of 
switch possessing several points of merit. 
The contacts lie in grooves along the 
sides of an ebonite piece in the centre 
of which is an insulating spindle carry- 
ing a brass sleeve. The knob, which is 
operated like a plunger, moves the sleeve 
so as to make connection between the 
various contacts and the rubbing move- 
ment, together with a libera] area of con- 
tact ensures reliable connection without 
danger of noise being created in a re 
ceiving circuit by intermittent or high 
resistance connection with the springs. 
The switch is arranged for either one 
hole panel maunting or for screwing down 
to a baseboard, and the position of the 
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tags near the surface of the board is a 
great convenience when connecting up. 

The switch moves with a snap action, 
the spindle being supported -by substan- 
tial brass bearing plates. The metal 
parts are nickel-plated, and the operating 
knob polished and engraved. This new 
component can be safely employed in 
practically any circuit system where it is 
desired to produce changes in the circuit 
arrangement by means of switching. 
It is supplied as a single or two-pole two- 
position switch, and can probably be ex- 
tended to include any number of contacts 
according to requirements. 


0000 


A SHORT-WAVE RECEIVER. 


There are comparatively few- short- 
wave receiving sets on the market, and 
although amateurs interested in short- 
wave reception usually construct sets for 
themselves, there is a considerable demand 
for a made-up short-wave set. 

A complete two-valve short-wave re- 
ceiver is manufactured by Stratton & Co., 


Ltd., Balmoral Works, Bromsgrove 
Street, | Birmingham. The circuit 
arrangement employed is that most 


universally adopted by amateurs and 
comprises an aerial coil, inductively 
coupled to a tuned closed circuit with a 
variable capacity reaction. l 

To cover a wide range of wavelengths 
interchangeable plug-in coils must be 
adopted, and the simple form of coil 
mount which is fitted is a feature of the 


set which will recommend it to the short- - 


wave enthusiasts. It comprises a series 
of sockets arranged along an ebonite 
strip, some of which are connected across 
in order to accommodate the pin con- 


‘Radio for the Million,” . 


“ Radio for the Million,” Vol. 1, No. 2, 


issued by the Muilard Wireless Service 
. Co., Ltd., maintains the standard set by 
the first issue. Constructional details are 
given in connection with the ‘‘ Drake ”’ 
P.M. and “Columbus” P.M. receiving 
sets, while an illustrated article deals 
with the Mullard P.M. speaker and its 
abilities in the reproduction of instru- 
mental and vocal music. We understand 
that copies may he obtained free of charge 
on application to the Editor, 63, Lincoln’s 
Inn Fields, London, E.C., or by filling 
in a coupon obtainable from local dealers. 
| ©0000 


B.B.C. Ideal Receivers. ; 

_ We understand from the General 
Electric Co.,. Ltd., of Magnet House, 

Kingsway, W.0.2, that the valves used 

_In the B.B.C, Ideal receiving sets on 

show at the Daily Mail Ideal Home Ex- 

hibition were the Osram . types DES, 

DE5a, DESb, and LS6. 

~ 9000. 


New Address. 


. A rapid increase in business has led 
Messrs. The Electron Co., Ltd., manu- 
facturers of the Six-Sixty valves, to seek 
fresh fields and pastures new. Their new 
address is 122-124, -Charing Cross’ Road, 
London, W.C.2. . | 
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nectors of coils differing in length. The 
coils are of No.: 16 enamelled wire 


rigidly supported between ebonite strips, 


and although only a minimum of solid 
dielectric material is used in the construc- 
tion the coils are perfectly durable and 
robust. Coils and coil holder are obtain- 
able if required as separate components. 
The high-frequency choke coil connected 
in the plate circuit of the detector valve 
is also of special construction, and as 
well as being provided with a two-pin 
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Eddystone short-wave receiver. 


condenser. 
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B.T.H. Constructors’ Sets. 


Messrs. The British Thomson- Houston 
Co., Ltd., of Coventry, have produced an 
attractive booklet giving complete details 
for the home construction of “ Resistor ” 
B.T.H. constructors’ sets. 

The building’ of each set is carefully 
described with the aid of diagrams and 
photographs. . The reader is also in- 
structed in the assembly of the ‘‘ Rce- 
sistor’’ amplifier intended for use with 
crystal receivers. . _ 
0000 
Holland and Java Telephony. 

Wireless telephonic communication has 
been established for the first time 
between Messrs. Philips’ Laboratories, 
Holland, and Bandoeng, 
Java, Dutch East Indīiès. Messrs. 
Philips Lamps, Ltd., 145, Charing Cross 
Road, London, W.C.2, state that a tele- 
gram was received in reply from the 
Dutch : East Indian Government con- 
gratulating Messrs. Philips on their 
splendid transmission, which was carried 


out on a wavelength of about 30 


metres, : 
í 


x 


Piug-in coiis provide a wide 
wave range. Reaction is controlled by potentiometer and variable 


vides 


* Bringing 
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mount, is an air-spaced winding carried 
on ebonite rods. l 

An unusual and attractive feature is 
that of employing a glass panel for 
carrying the controls, which, as well as 
displaying a well-finished interior, permits 
of the tuning coils being viewed so that 
the tuning range can be estimated. 

In addition to the reaction condenser 
a control of self-oscillation is provided by 
a potentiometer connected to the grid 
leak. Tf the size of the reaction coil is 

not suitably chosen 
some degree of over- 
lap may occur when 
adjusting the reac- 
tion condenser close 
to the oscillating 
point, and the 
potentiometer will be 
found useful for pro- 
. viding a critical ad- ` 
justment under such 
circumstances, though 

a slight falling off in 
signal strength re- 
sults when the valve 
becomes an anode 
band detector by - 
being - negatively 
biased. 

his receiver is 
suitable for the re- 
ception of amateur 
transmissions, and 
on test both 2XA}F 
and KDKA were 

readily tuned in at a 
satisfactory telephone 
strength, signals be- 

ing easily separated 

from the heterodyned 
carrier wave. | 
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London Guide for Motor Owners. 

A booklet which should prove of con- 
siderable service and interest to private 
motor owners in the London district has 
been issued by the Hart Accumulator Co., 
Ltd., of Marshgate’ Lane, London, E.15. 
It is known as the ‘‘ Nearest Garage 
Guide’’ (London district). The booklet 
provides useful information regarding 
railway stations, theatres, hotels, etc., and 
an ingenious system of classification pro- 
instant information as to the 
garages nearest to the various places ‘of 
importance and interest. 

o0o000 
“The Brown Budget.” i - 

The Brown Budget for March 'in- 
cludes an interesting contribution entitled 
the Loud-speaker to the 
Masses,” and describes the ‘‘ Brown”’ 
Ideal wireless set, which consists of a 
combined amplifier and crystal receiver. 
The issue is of greater interest to the 
wireless dealer than to the amateur. 

ooo 


Loewe Valves.—A Correction, 

In our issue of March 9th last it was 
stated that the London agency for Loewe 
valves had been secured by Mr. J. Dorn. 
We now learn from the manufacturers, 
Messrs. Loewe-Radio G.m.b.H., Wiesen- 
weg 10, Steglitz, Berlin, that the state- 
ment was incorrect, and we regret the 
error. | 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,’ Dorset House, Tudor Street, E.C.4, and must be accompanied by the wriler’s name and address. 
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B.B.C. HIGH-POWER STATIONS. 


Sir,—Being one of the earliest advocates of a system of five 
high-power broadcast stations for Great Britain, even in the 
days of the mushroom growth of the relay stations, I note with 
alarm in Capt. Eckersley’s letter, published in your issue of 
March 30th, that what the B.B.C. really mean is ten trans- 
mitters, two at each point, radiating on apparently widely dif- 
ferent wavelengths with equal power. Both in my own opinion 
and from a study of a recent article by Dr. A. N. Goldsmith 
in the Proceedings of the I.R.E. on the interference caused by 
the American 50 kW. station at Boundbrook, I am sure that 


capped than that the vast majority of London listeners should 


`. be deprived of an alternative programme ? 


five or six 50 to 100 kW. stations located in suitable spots mid- - 


way between populated areas would only cause less than half 
the interference of the present multiplicity of stations mostly 
located in towns. Í : i 

This new proposal, however, of five double-wave stations is 
worse almost than the existing system, and would tend to 
limit most listeners to the two alternative programmes of the 
nearest station by blocking both ends of the wavebands with a 
transmission of high field strength. The original scheme, how- 
ever, which is sane practicable policy, is for, say, six single- 
wave transmitters spread equally as regards frequency over the 
present broadcast wave-band to all broadcast alternative pro- 
grammes every day of the week. This would give two alter- 
native programmes to the crystal set from the nearest town, and 
practically unlimited choice to the valve user. A good while 


= back when the N.A.R.M.A.T. were: inviting suggestions as to 


improvements on the present system, I drew up the following 
schedule of operation over a period of a week for six high- 
power stations. It brings out very prominently the value of 
the scheme :— 


STATION. Pa 

Day. l 2 3 4 o 6 

Mon. A FF E D C B 

Tues. B A F E D C 

Wed. C B A PrF + D 

Thurs. D C B A F E PROGRAMME. 
Fri. E D C B A F 

Sat. I > D C B A 

Sun. G Gy, Gs G, G, Gi 


A, dance music; B, varicty and light entertainment; 
C, opera and symphony concerts; D, talks and educa- 
tional matter; E, military bands and orchestral music; 
F, vocal and instrumental solos; G, G,, G., etc., 
Sunday programmes, all different, of appropriate type. 


This at one blow practically solves the programme difficulties, 
as, while the crystal user has a better service than at present, 
a set with probably only two valves can choose at least four 
alternatives and a modern selective type the whole six. Hence 
every night a listener may have his talks, his dance music, or 
his symphony concert as the mood takes him merely by tuning 
in the scheduled station, which, using high power, would come 
in from anywhere in Great Britain. W. J. RANDALL. 

Nottingham, March 31st, 1927. 


Sir,—In your issue of March 2nd you are sorry for those 
who will live under the aerial of the new regional London 
station, surely it is better that a few people should be handi- 


e 


Executive Committee of the-Union for action. 


` I have been a listener for over three years, and have longed 
for the time when 2LO would be moved outside London. I 
live about a mile from 2L0’s aerial, and it is impossible to cut 


- them out unless óne uses a very expensive set. 


London, W.8, 


bo a8 (MISS) A. M. J. SHORTER. 
April 4th, 1927. l í 


AMATEUR INTERNATIONAL PREFIXES. 


Sir, —I have been following with interest the discussions by 7 
your correspondents and your editorial comments in Zhe Wire- 
less World on the subject of the new amateur international inter- 
mediates launched by the LA.R.U. on February Ist. There 
seems to be quite a tempest on this topic in your country. The 
discussion in your columns has now sufficiently crystallised to 
indicate the existence of several fundamental misconceptions, 
and I beg enough space in your valuable pages to comment on 
some of these subjects in the hope that the misunderstanding 
may be cleared away. 

It seems to be a common impression in England that the new 
amateur intermediates were drawn up hastily, without due con- 
sultation with other people, and that in general ‘‘ the Yankee 
in his usual high-handed manner pushed the new inter- 
mediates on us.’ At Paris in April of 1925 the first Inter- 
national Amateur Congress was held, with representatives 
present from twenty-odd nations, including a substantial repre- 
sentation from the British Isles second in number to the French 
representatives only. It was at this Congress that the Inter- 
national Amateur Radio Union was formed, its constitution 
adopted, and many subjects studied involving international 
amateur co-operation. The questions on which action was not 
taken by the Union itself at this Congress were referred to the 
As a result the 
question of international intermediates was studied by the Execu- 
tive Committee for something over a year and a half, views 
exchanged between the various members, and several alterna- 
tive schemes for intermediates discussed. The scheme even- 
tually determined upon was adopted by a vote of the Execu- 
tive Committee of the Union. As this Committee has but five 
members, there were many nations not directly represented 
upon it, but England was, in the person of the Vice-president 
of the Union, Mr. Gerald Marcuse, who, with the reservation 
that British adoption of the new system was dependent. upon 
the approval of the General Post Office, voted in favour of the 
action. The new system was announced on November 3th, 
1926, to go into effect February Ist, 1927, and complete informa- 


tion on it was immediately forwarded to all sections and 


officers of the I.A.R.U., to all national amateur societies, and 
to every amateur magazine whose address was known to the 
headquarters of the Union. I submit that this action wag con- 
stitutional, that rather than being a hasty plan it was the result 
of long and careful study, and that rather than being an 
American idea perpetrated by Americans and fitted only for 
Americans, it represents the best thought of a representative 
international group. a. 

Your correspondents also make it quite clear that it is 
believed that it was quite untactful of the Union to announce 
a system of intermediates without ascertaining the views of the . 
Governments concerned, that members in many countries run a 
risk of trouble with their authorities by adopting the new plan, 
and in general that it was another Yankee mistake to think 
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that because such~a system was acceptable in the United States 
it would be acceptable in all other Governments. In the con- 
sideration of this question I believe there is a truly fundamental 
misconception of the nature and status of an intermediate. I 
am very strongly of the opinion that the matter of international 
amateur ‘intermediates is no concern -of ‘any Government. It is 
the inalienable right of a Government to assign its calls in-any 
fashion it sees fit, but the intermediate is not part of the call. 
One of the alternative plans considered when intermediates 
were under discussion was a proposal to get the co-operation of 
the Governments of the world in the assigning of calls that 
would. be so constructed as to indicate in themselves the 
nationality of the sending stations. The Union abandoned 
this proposal for the very reason that it does not believe that 
it is amy concern of the amateurs how the Governments assign 
their calls—that is the business of the various Governments. 

On the other hand, the Governments having assigned calls, it 
is very much the- business of the amateur to arrange for his 
international identification. Imagine an amateur in Czecho- 
Slovakia, with a call assigned- by his Government. That 
amateur can get on the air and operate with that call and then 
laboriously say, “I am. in Czecho-Slovakia,’’ if he pleases. 

„On the other hand, if he is assured that all of his fellows will 
understand him, he may simplify this practice by transmitting 
the letters “ec” before his call, thus shortening his labour. 

It is to be emphasised that the ‘‘ec” is not a part of the 
call, and is not a prefix to.the call, as your General Post Office 
has seemed to view it. The British Postmaster-General has 
stated, in connection with his disapproval of the new amateur 
. intermediates, that -prefixes have already been allocated by 
agreements between the various Governments concerned. It is 
to be presumed that he: is referring to the international agree- 

ment for the assignment of the initial letters of calls for com- 

mercial stations amongst the various nations of the world, as 

now managed by the Berne Bureau. Of course, this is quite 

proper and binding amongst calls of this nature, but the: 
amateur calls of most nations, including Great Britain, are not 

so derived. The new intermediates are not part of the call, 

they do not involve a change in the call itself, and they may 

not even be considered as a prefix to the call. They must be 

considered as a new series of amateur abbreviations, co-opera- 

tively agreed upon by’ the amateurs of the world, through their 

co-operative associations, for the purpose of indicating 

nationality- regardless of the. call which a Government assigns. 

It was because it was so clearly established in the minds of 

the officers of the Union that the intermediate was not a part 

of the call that no effort was’ made by the Union to secure the 

assent of the Governments of the various nations before in- 

augurating the new system. On the contrary, it-was regarded 

as one of those strictly co-operative amateur problems for the 

solution of which the I.A.R.U. was organised. It is to. be 

noted that in all the world the only Government agency that 

thinks it is concerned with the matter is the British General. 
Post Office. .The Headquarters Office of the Union hopes that 

it will become apparent to the officials of your Post Office 

- Department that there is nothing in the intermediates which 

operates contrary to the international agreement to which Great 

Britain is a party, and that the scheme was, in fact, planned- 
to avoid such embarrassment. 

There are many criticisms of the system itself: that it is 
a muddleheaded system, that the “e” for Europe is no good 
and won't get through, that the system is not adaptable to 
Swedish dalk, etc. No man-made scheme for anything is ever 
perfect, and it is not. pretended that this is a perfect system. 
It is merely the best proposal that has been advanced, consider- 
ing the varying needs and conditions around the world. There 
will doubtless some day have to be some small adjustments and 
some additions to the list. There have been various little diffi- 
culties occurring in its inauguration, based for the most, part 
on petty national jealousies, but I am glad to say that now 
amateur radio around the world is generally settling down into 
an acceptance and a practical use of the system, which has 
already demonstrated its merit. The practical use of the 
system has demonstrated that there is no difficulty about the 
letter “e” in the intermediate for European countries—it does 
get through entirely satisfactorily; in fact, this was demon- 


strated before the new system by the use of the single letter - 


“e” by Spain; for some years previous. As to the new system 
not being adavtable to Swedish calls» of course it is, è> it 
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makes: no difference what the call is, and this comment is part 
of the same mistaken assumption commented upon above, that 
the intermediate is part of the call. . | 

It is perhaps worthy of comment that practically all of the 
British stations that are heard regularly in the United States 
are employing this new plan of intermediates. I sincerel 
trust that as time wears on and British amateurs appreciate 
that they were represented in- the adoption of the new plan, 
and that it does not conflict with the system of calls of the 
General Post Office, they will think better of the plan and 
abandon their position as the only group in the world which is 
protesting against it. - K. B. WARNER, 

Hartford, International Secretary-Treasurer. 

` Conn., U.S.A. . 

March 21st, 1927. 
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LOUD-SPEAKER REPRODUCTION. 


_ Sir,—In connection with the article in the March 23rd issue 
by Dr. N. W. McLachlan, may I suggest a little more atten- 
tion to what our U.S.A. brothers call the “ orthophonic ” horn. 


About a year ago I came across a report of work carried out . 


on sound by the ‘‘U.S.A: Army School of Sound,” and was 
misguided enough to calculate (not.a very difficult matter with 
the help of a mathematically inclined friend) the figures for a 
6ft. horn on the exponential curve to fit a three-guinea 
‘““ Amplion ’’ gramophone attachment I had in use. 

The plan was handed to a carpenter and the horn produced 
ei cypress at a cost of 25s. The total cost was therefore 
£4 8s 

I have a special two-valve receiver for the local station, 
2ZY, on a good outside aerial, and believe I can amplify all 
frequencies transmitted, although I do not’claim that the 
speaker does actually give the very lowest notes. 

The loud-speaker has many times been compared with other P 
speakers costing as much or more and of standard manufacture, 
in every case beating them hollow in every way. | 

The orthophonic horn 6ft. long transmits vibrations of 100 
to 5,000 per second, covering practically all musical notes. 
Middle C is, of course, 256, and an octave lower is 128, the 
fourth octave above is 4,096 vibrations per second. The average 
horn-type speaker transmits vibrations of 275 to 2,500, and 
the average cone type 150 to 600 vibrations approximately. 

In my opinion cone speakers will disappear, especially when 
means are found of fitting a 6ft. or longer orthophonic horn into 
a comparatively small compass. i 

Myj only trouble during the last twelve months has been the © 
varying amount of modulation (under-modulation) put on the 
carrier wave of 2ZY, my best results always being obtained 


when the set has some power to handle. 


Timperley. ARTHUR F. WILLIAMS. 


March 25th, 1927. 


‘WOOD STAIN AND POLISH. 


Sir,—I read with interest your article on “ Wood Stains and 
Polish,” and also your correspondent’s letter in March 230th 
issue. May I state that the best mahogany stain obtainable— 
and the cheapest-——is made from bichromate of potash dissolved — 
I say this is the best simply 
because I have found it so myself, having made and polished 
a large number of wireless cabinets and other furniture, that 
being my trade. Pete ol 

It is easy to use, being just wiped on with a small piece of 
sponge.or rag, and left to dry. Garnet polish is the best all- 
round polish to use, but if a “red” mahogany is wanted a 
little red polish can be worked in, but too much red does not 
look well. | E . 
The first and second coat of polish can be applied with the 
brush, but after that,.to get a good finish, use a rubber of 
cottonwool covered with a pee of rag soaked in the polish, 
with just a touch of oil on the face to prevent it from sticking. ~ 
This process is quite easy and gives a good finish, which a 
good set deserves. fa W. R. N. KING. 

Eastbourne. ` - a 

March tst, 1927. - E 2 8 
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OERLE should be concisely worded, and headed “ Information Department.” 


A Matter of Taste. 


I notice that in the diagram of the B.B.C. 
three-valve set there is a fixed con- 
denser having a value of 0.01 mfd. 
connected between the bottom end of 
the tuned grid circuit of the detector 
valve and L.7'.—whereas in the dia- 
gram published by you on page 318 
of your March 16 issue this is 
omitted. Can you tell me whether 
this condenser ig not absolutely essen- 


tial ? D; Ns GO: 


The purpose of this condenser is to 
conduct all H.F. energy direct to the 
negative side of the filament of the valve 
rid this condenser, instead of leading it 
over to the wander plug inserted in the 
grid bias battery and thus forcing it to 
get back to filament as it were wid the 
grid bias battery. In the case of 
receivers employing an H.F. stage in 
which the H.F. valve is given a negative 
bias from a grid bias battery at the oppo- 
site end of the receiver, this condenser is 
very desirable to avoid setting up instab- 
lity by leading H.F. currents right 
across the set to the grid battery. When 
a receiver employs no H.F., however, no 
such trouble should be caused, and we 
doubt if any difference would be perceived 
between a receiver built with this con- 
denser and a similar one bu:lt without it. 


oo0oo0oo0 


An “ All-wave’’ Receiver. 


construct either the 
“ Everyman Four” receiver or the 
“Wireless World Five.” Would it 
be possible to use interchangeable 
transformers for both long and short 
waves, either home-made or of pro- 
prietary manufacture? In this 
locality l jind that there is frequent 
Morse interference on every wave- 

length except that of Daventry. 

Bo D N: 

We agree with you that on the South 
Coast it is almost essential to have a set 
designed for working on the long wave- 
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stamped addressed envelope for postal reply. 


lengths at maximum efficiency. We con- 
sider, however, that it would be unwise 
to recommend you to attempt to modify 
cither of the receivers mentioned. We 
think you would be well advised to wait 
for the published description of a four- 
valve all-wave set which will appear in 
this journal at a very early date. 
ooo0oo0 


Tantalum Rectifiers, 

Please give me full details of the opera- 
tion of a tantalum rectifier, and alsb 
detaiis for the construction of suit- 
able apparatus for charging a 4-volt 
accumulator from  240-volt A.C. 
mains. N. C. E. 


We are afraid that it would be quite 
beyond the scope of a letter to treat this 
subject adequately. We think you would 
be well advised to read a very practical 
article on the subject which appeared in 


the November, 1925, issue of our com- 
panion journal, Haperimental Wireless 
oo0oo0o0 


Music or Mush. 

l have built a five-valve receiver using 
two H.F. stages which is giving me 
very good results indeed, and an 
enormous: number of distant stations 
come in on the loud-speaker. I 
notice, however, that when receiving 
my local station at good loud-speaker 
strength reception is all that could 
be desired, but I find that although 
l can easily pick up and tune in 
distant Continental .stations on the 
loud-speaker at fully the same 
volume as my local station, there is a 
continuous background of a kind of 
hissing and rushing noise. Why is 
this, and how can I eliminate it? 

Dy RK, 
The noise which you hear is possibly 
due to a Jarge extent to what is known as 
mush from high power arc stations, but 


the broadcasting station to which you are. 


listening also contributes greatly towards 
it. Now when you are receiving your 
loca] station obviously yow make drastic 
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Information Department Conducts a Free Service of Replies to Readers’ Queries. 
Each separate question must be accompanied by a 


use of your volume control, or otherwise 
desensitise the set, because with the local » 
station going at full blast with your set in 
its most sensitive state, signals would be 
far too loud for comfort. Having thus 
desensitised the set, you pick up only 
the transmission from the local station 
without any concomitant hissing. - When 
trying to receive a distant station, how- 
ever, at full loud-speaker strength, it is 
obvious that your set must be put into 
its most sensitive state, and it is unfor- 
tunately unavoidable that these noises are 
picked up. Indeed, if you will listen to 
your local station with the set in its most 
sensitive state, we think that you will 
readily hear this hissing noise, although 
of course the. signals will be much louder. 
Even on a local station receiver the 
hissing noise can be heard at those times 
when speech or music is not bane actually 


transmitted. 
oo0oo0oo 


Transmitting Licences, 

I have been a keen wireless enthusiast 
and a reader of your paper. since 
1919, and should now like to try my 
hand «at transmitting. Unfortunately, 
however, I have no knowledge as to 
the procedure to be adopted in ob- 
taining the necessary Post ` Office 
licence. I pride myself that I have 
a fair theoretical knowledge of the 
subject. K. L. F 

While there seem to be no hard-and- 
fast rules governing the issue of amateur 
transmitting licences, the Postmaster- 

General requires that applicants should 

have sufficient knowledge to satisfy him 

that they are capable of doing ane 
experimental work. Ability to read aod 
transmit Morse signals is essential, and 
the prospective transmitter must have 
some definite line of research in. view. 

Should your application (whieh should 

be addressed to the Secretary, G.P.O., 

London, E.C.) not be admitted, you may 

nevertheless be able to secure an arti- 

ficial aerial permit, and later to obtain 
the full transmitting licence. 
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~ Crystals that Oscillate. 


I wish to build an “ oscillating crystal 
- receiver,’ and shall be glad if you 
could give me the necessary dctails 
for constructing -this. T. G. L. 
We think that by far the best advice we 
can give you is to refer you to our issue 
dated September 2nd, 1925, where you 
wil} find full constructional details, to- 


gether with the usual photographs, wiring 


diagrams both practical and theoretical, 
of an instrument such as you desire. 


o0o0 


Sa ` High or Low? . 
I am in possession of two loud-speakers, 
one of a high resistance type, and 
the other of a low resistance type. 
.I should like if possible to arrange 
to- throw either of these instruments 
into circuit instantaneously by meane 
of a simple switch. Needless to 
say, I am using a proper step-down 
transformer for my low resistance in- 
strument. TP. Us 
It will be quite in order for you to 


fix up the arrangement you desire by 


following the arrangement we give in 
Fig. 1. It will be seen that the primary 
of the step-down transformer is used as 
a choke when using the high resistance 
Instrument. You can, as is shown in 
Fig. 1, make use of the single wire loud- 
speaker extension. system, which was de- 
scribed in full in an article entitled 


am} ° e ° ° . 
‘Music without Muffling ” in our issue | 


STEP DOWN 
TRANSFORMER 


Fig. 1—A high or low resistance output. 


of February 10th, 1926, or, alternatively, 
‘Mstead’ of returning the loud-speaker 
Wire to a separate earth, you can return 
y the earth terminal. or any of the 
attery terminals of your receiver. Thus, 
either a high or low resistance loud- 
Paker may be connected to the output 
‘rminals of your set, the two-way switch 


being thrown over to the relevant 
Position. 
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j “Everyman Four.” 

m constructing the ‘‘ Everyman Four ” 
receiver, and intend to use -2-volt 
valves throughout. Will the rheostat 
^ specified by the designer be suit- 
able? P. A. J. 

cre Zohm master rheostat can cer- 

high’ e used, but 30 ohins is rather a 

value for R,, which controls the 
B 41 la 
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H.F. valve and incidentally acts as a 
form of volume control. The use of this 
rheostat would be possible, but control 
would be very critical, due to the con- 
siderable variation of filament current re- 
sulting from a small movement of the 
control knob. Indeed, it is possible that 

a 30-ohm rheostat might have an excessive 

minimum value, and you would be well 

advised to use one of, say, 10 ohms.: ` 
, 0000 = 
An Ambitious Project, 

I am considering the construction of a 
speech amplifier having five _or six 
valves, which is to be used for both 
gramophone and broadcast reproduc- 
tion. Please let me have a circuit 
diagram of a suitable arrangement. 

F. P. W. 
It should be stated emphatically that 
the construction of an ambitious instru- 


ment of this sort is not to be undertaken 


lightly, and the subject is certainly too 
large a one to be dealt with in a letter. 
It would, of course, be an easy matter 
to give you a circuit diagram, but with- 


out a lengthy discussion as to valve 


impedance, coupling components, and 
anode voltages, we should probably be 
doing you a disservice by doing so. If 
you will give us a few further indica- 
tions as to your requirements, and the 
H.T. voltage availiable, we will endea- 
vour to suggest modifications of one or 
other of the -descriptions published~ in 
recent back numbers. E 
0000. 


The “Everyman Three” on Long | 
Waves, 


I have just completed the “Everyman 
Three’ receiver, from which results 


are all that could be desired. There 


18, however, a good deal of inter- 
ference and fading on the broadcast 
waveband in this locality, and I 
should like to modify it for the re- 
ception of Darcntry. 

T. R. L. 


This receiver may be modified for long- 
wave reception in the same way as the 
“Everyman Four.” This subject was 
discussed in the ‘“‘ Hints and Tips” 
section of The Wireless World for Decem- 
ber 8th last; but at your very consider- 
able distance from the transmitting 
station we are fairly confident that you 
would not obtain good results. | 

` oo0oo0oọ0 
Air or Mica? 
I have built a modified Reinartz receiver 

.in which I have used a commercial 

choke of very good make, but I find 
that even with the reaction condenser 


at minimum position the set will not — 


stop oscillating. Can you tell me 
\ where I have gone wrong? I might 
mention that the reaction condenser 
is 0.0005 mfd. mica dielectric con- 
denser. It does not appear that the 
trouble 1s due to choke resonance, or 
due to too many turns on the reaction 
coil; actually I have only 15 turns 

on the reaction coil. M. T. N. 
It appears to us that your trouble lies 
in your reaction condenser. Of course, in 
any ease 0.0005 mfd. is rather a large con- 
denser to use as a reaction condenser, 

J e 
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0.0003 mfd. being a better size, although 
we admit that 0.4005 mfd. has frequently 
been used successfully. The point is 
this: a good 0.0005 mfd. variable con- 
denser of modern type has a very low 
minimum and reaction feed back is prac- 
tically cut off when the condenser is at 
its minimum setting, but we think you 


‘will find that many mica dielectric con, ` 


densers have an exceedingly high mini- 
mum ; in fact, in some we have tested the — 
minimum capacity has been almost 50° 
per cent. of the maximum. The state of 
affairs is then similar to that which would 
exist if you used a good modern 0.0005 
mfd. air dielectric condenser, and owing 
to some mechanical effect were unable to 
move the dial more than about half-way 
round towards the minimum position. 


o000 


“ Free” Grid Bias, 

I hare decided to make up the “ Every- 
~ man Four receiver, and intend to 
use two-volt valves throughout, It 

~ seems to me that certain modifica- 
-~ tions will be necessary, and I should 
appreciate information on this point. - 


A. L. C. 


When using two-volt valves throughout, 
it will no longer be possible to take 
‘“ free’ grid bias for the detector from 
the drop in voltage across one of the fixed — 
resistors. These should accordingly be 
omitted, and, instead of returning the 


' LOADING 
COIL 


Fig. 2.—Modifying the ** Everyman Four.” 


low-potential end of the tuned circuit to - 
the junction between them, it should be 
taken to a suitable negative tapping point 
on the common bias battery. The neces- 
sary modifications are shown in Fig. 2. A 
large condenser, of from 0.01 mfd. ùp-` 
wards, may with advantage be connected 
as shown at C, in order to restrict the 
circulation of H.F. currents. 

Although we have stated above that the 
filament resistors may be omitted, it 


should be remembered that the detector 


valve has a high resistance in its anode 
circuit; thus the full emission is not re- 
quired, and in the interests of economy, a 
resistor of some five ohms or move may 
be inserted as shown at R. If your de- 


` tector valve normally takes only 0.1 amp., . 


a ten-ohm resistor will bè suitable. At 


_ the same time, it would be desirable to- 


replace the rheostat R, by one having a ` 
maximum resistance of 10 or 15 ohms. 
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- Beware of Big Aerials. 
/ have constructed a - straightforward 
detector and 2-L.F. receiver with 


the ordinary type of reaction, and I 
am experiencing the following curious 
phenomena with it, which I should be 
glad if you could assist me to 
unravel. At a point which is mid- 
way between London and Daventry I 
find that I can get very powerful 
signals from both stations, the aerial 
used being. only about 50ft. in total 
length. Ina locality, however, which 
is considerably nearer to London, but 
further from Daventry, and where 
the aerial used is of a generous 
10) ft. length, 1 find that Daventry is 
excellent, and is practically as loud as 
before, whilst London only comes in 
comparatively feebly and I cannot get 
the set to oscillate on London. One 
would have expected, of course, that 


London signals would have been 
increased and Daventry decreased. 
Why is this? R. H. T. 


The cause of your trouble is not hard 
to see. On the point midway between 
the two stations, both of them come in at 
excellent strength, even though the aerial 
be a small one, as one would normally 
expect. The vital clue is given by your 
statement that in the locality nearer to 
London the aerial is of a generous 100 ft. 
This will be all to the good on Daven- 
try’s wavelength, but on London’s wave- 
length the aerial damping is probably far 
too high, which accounts for your failure 
to make the set oscillate. We are of the 
opinion that’ you will not get the set to 
oscillate no matter how large a reaction 
coil you use;-probably, in fact, if you 
attempt to use a large coil you will ob- 
tain some very curious phenomena. If 
you had a shorter aerial at your second 


locality we think things would be normal. 


We advise, however, that you try the 
experiment of simply connecting a 0.0002 
mid. fixed condenser 
the aerial lead-in and the aerial terminal 
of your set. This will have the effect of 
greatly reducing aeria] damping, and you 
will find that the set will oscillate readily 
and receive London at great strength; 
whilst in spite of the small capacity of 
the condenser, you will find that Daventry 
will still come in at great strength as 
before. It may be possible for you to 
use the same aerial coi] in the case of 


both London and Daventry, although your. 
tuning condenser setting will be greatly | 


different, but we should advise also that 
you try the effect of using a size larger coil] 
jn each case when using this small con- 
denser. In all cases of reaction troubles 
caused by high-resistance earth connec- 
tions, unduly long aerials, multi-wire 
aerials, or aerials running parallel to or 


‘in close proximity to walls, it is advis- 


able that trial he made of this simple 
cure. In most cases, of course, such 
causes as we have mentioned will bring 
about these troubles only on the normal 
broadcasting wavelengths, while Daven- 
try reception and other long-wave recep- 
tion will be perfectly normal, which 
accounts for the puzzlement of many 
readers on this point. 
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An Important Precaution. 

I am contemplating the, substitution of 
a. resistance-coupled stage to my 
existing two-valve Reinartz receiver 
in place of the transformer coupling 
now used. Will you indicate the cor- 
rect connections? H. L. > 


In order to effect this change it is 
only necessary that the anode resistance 
be put in the place previously occupied 
by the transformer primary, the grid 
leak be put in the place previously occu- 
pied. by the transformer.secondary, with 
the coupling condenser uniting their re- 
spective high potential ends, as is shown 
in Fig. ő. . Be very careful to connect 
up the coupling condenser in the position 
shown. Obviously, if the coupling con- 


Fig. 3.—Coupling condenser connections. 


denser were connected direct to the de- 
tector valve plate, that is, on the other 
side of the H.F..choke, the reaction con- 
trol would be wiped out, since, of course, 
a wire runs from this side of the H.F. 
choke to the reaction coil and condenser, 
the H.F. energy being forced round this 
path by the H.F. choke; whereas, if you 
were to make a wrong connection such as 
we have mentioned, part of the H.F. 
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energy would be forced along to the grid 
of the L.F. valve, not only robbing the 
reaction circuit of H.F. energy, but also 


causing instability and bad quality by 


introducing H.F. energy into the L.F. 


part of the receiver. 
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A Reason for Everything. 
I should be glad if you will explain why, 
in your ‘‘ Ereryman’’ series of re- 
ceivers, you have made it. d habit 
of mounting your valve holders on 


- 


four small ebonite pillars, and 
whether it is possible to obtain -the 
same results with the set without 
adopting this procedure. C. H.R. 


The principal reason for our mounting 
the valve holders was in order to raise 
the valves more clear of the wiring on 
the level of the baseboard in order to 
facilitate the insertion and withdrawal of 
the valves without coming into contact 
with any of the wiring. Doubtless, of 
course, by the exercise of a little in- 
genuity, it would be possible to` use 
ordinary valve holders, and still avoid 


this trouble. 
oo0oo0o 


Reaction Facklash. 

T'he reaction control in my receiver t8 not 
nearly as smooth as it might be, The 
circuit is of the Hartley type, with 
a centre-tapped frame aerial, and 
comprises a detector with two, stages 
of transformer-coupled L.F. dmplif- 
cation. I have always understood 
that’ this arrangement of capacity 
reaction should give very smouth 
regeneration, MA. E. 

Although this method of controlling | 
reaction can be extremely satisfactory, it 
will only give good results when the valucs 


of the various components associated with 


the detector valve are carefully chosen, 
and—imost important of all—when the 
working voltage of the grid is suitably 
chosen with regard to the leak resistance. 
Tustead of returning the lower end of 
the grid leak to the positive side of the 
filament or to the positive L.T. battery 
lead, you are strongly recommended to 
join it to the slider of a potentiometer. 
the windings of which will be joined 
across the low tension battery. By adopt- 
ig this plan it will be possible to find 
an adjustment which gives both good de- 
tection and smooth control of reaction. 
At, the same time-you should experiment 
with various values of H.T. voltage. 
o0o000o0 i 


Multi-stranded Cable. 

I have some Litz wire with 27 strands o} 
No. 42 gauge wire, each strand being 
enamelled, with a double silk corer- 
ing overall. This, except for the fact 
that individual strands are silk 
covered, is similar to that specified 
in several of your recent articles, and 
I should he vlad to now if if ix likely 
to give satisfactory results. S. S.G. 

This wire should be fairly satisfactory. 
although its use is not recommended by 
several designers, due to the possiblities 
of short circuits between individual con- 
ductors. 


B 42 


= AND 


RADIO REVIEW 


Editor: HUGH S. POCOCK. | 


‘Editorial Offices : 
_ Advertising and Publishing Offices : 
PE ga Ae ~ Telephone: 


City 2847 (13 lines). 


Coven: Hertford Street. 
elegrams: “ Cyclist Coventry.” 
pib 5210 Coventry. _ 


Subscription Rates: 


Telegrams : 


Home, 1 78. 4d.; 


The Wireless 
(15th Year Worle 


WEDNESDAY, APRIL 20TH, ‘1927. 


139-40, FLEET STREET, LONDON, EC, 4 ~ E 
‘DORSET HOUSE, TUDOR STREET; LONDON, E.C.4. 


BirMINGHAM: Guildhall Buildings, Navigation Street. 


“ Autopress, Birmingham.” 
Telephone: 2970 and 2971 Midland. 


` VoL. XX. No. 16. 2 
F. H. HAYNES, 
Editorial Telephone: City 4011 (3. lines). 


pasietant Editor ; 7 


“ Ethaworld, Fleet, London.” 


MANCHESTER : 199, Deansgate. 


Telegrams $> “Tliffe, Manchester.” 
Telephone: 8970 and sor City. 


Telegrams : 


-Canada, 17s. 4d.; other countries abroad, 19s. 6d. per annum. 


As many of the circuils and ehperan: described in these pages are covered by patents, readers are advised, oefore making use of them, to satisfy themselves that ihey 
would not be infringing patents, . 


TELEVISION. 


N contemplating. the rere subject of 
television one is very soon brought to the 
point of wondering just how far we have 
| “actually succeeded along the path of solu- 
tion of this problem. 
If one goes solely by 
the popular reports 


a 


l : 
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CONTENTS. 


the point of view of. the scientific tackling of the problem, 
the most interesting of the methods recently discussed 
is no doubt that of Dr.’Alexanderson, of America. Dr. 
Alexanderson appears to have a very thorough grasp of 
the problems involved, and he has undertaken a series 
of experiments to ascertain what are the limitations of the’ 

- apparatus at our disposal where- 
with the problem must be tackled. 
“We fully expect that if Dr. 


which are published at frequent Alexanderson continues his re- 
intervals, one is led to suppose ee searches with the unrivalled 
EprrortaL Views “it eo 475 | i oa ae 
that television is already accom- p p resources which are at his dis- 
plished, and that there only remain HOTOTELEGRAPHY AND TELEVISION ... 476 posal, developments of first-rate ; 
matters of minor detail to be at- By A. Dinsdale. importance are likely to result. 
tended to before a living cine- Courtine CONDENSERS AND LEAKS ... 481 NS ee 
_Matograph becomes a reality. , By A. L. M. Sowerby. : | - 
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ventive efforts, however humbly RACTICAL Hints. axp Tirs ... 495 to give the circuits of these re- 


they may regard them themselves, 
is shaken when the inventor gives us 


a gilded. story through the medium — . 


of an over-imaginative and per- 
haps wholly unscientific journalist 
who is far more concerned in being 
able to justify startling headlines 
than in giving the bare, and per- 


haps somewhat dry, facts with — ) 


which he is supplied. We believe 


THE CONSTANCY OF B.B.C. TRANS- 
MISSIONS 
By W. H. F. Griffiths, 
BROADCAST BREVITIES ... 
NEWS FROM THE CLUBS : 
LETTERS TO THE EDITOR... oes 
READERS’ PROBLEMS ... 


' ceivers in Tke Wireless World, 


= and they were published in our 

i . issue Of March 16th. Since those 
B01 circuits appeared there has been a 
keen demand for’ constructional - 

503 er sa eter bs ae 

ene articles on building these sets. It 
is, Of course, . understood that the 

506 actual B.B.C. sets could not be de- 


scribed in this way, for the reason 
that the B.B.C.. was not prepared 


that, although a good deal of interesting works is being 


done in the direction of solving the problem of television, - 


yet up to the present little of real practical value has 
been achieved. It is true that crude representations of 
objects have been reproduced over a distance by one or 


two different systems, but we have no proof as yet that — 


any one of these systems is likely to-produce results. 
A RN their present stage of development. From 
.B 5- ; 


to dlos the make of.the various tomponents used in 
building tħe sets. We have, therefore, taken the B.B.C. 
circuits with the values indicated and built up receivers 
using comiponents of our own choice, and these sets are . 
now being described. The two- and three-valve sets are 
dealt with in this issue, and the four-valve receiver will 
form .the . subject of an article in an issue to appea 
shortly. 
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ONTEMPLATION of the works of great imagina- 
(Ge tive authors inevitably leads one to the conclusion 

that the really great discoveries 
our modern civilisation are first visualised by them long 
before they become accomplished facts. Jules Verne’s 
descriptions of submarines and aircraft are cases in point. 
Under the stimulus of such imaginative writings it would 
appear that scientists then set about the business of mak- 
ing the author’s dreams come true. 

In the realm of television many fiction stories have 
been written ın which television, in some form or another, 
has been brought in as an accomplished fact. An- out- 
standing example of this is to be found in George Bernard 
Shaw’s well-known play, ‘‘ Back to Methuselah,” in 
which is described a,scene taking place in the year 2170, 
where the head of the British Government holds confer- 
ences with his Cabinet ministers several hundred miles 
away. At his desk is a switchboard, and in the back- 
ground is a screen upon which, when he selects the right 
key at the switchboard, a life-size picture appears of the 
man to whom he is talking, a picture which portrays 
faithfully all the movements of the distant minister. 


and inventions of 


Work Based upon Phototelegraphy. 

Taking this incident in Shaw’s play as his ‘‘ text,” 
Dr. E. F. W. Alexanderson, of the General Electric 
Company, Schenectady, N.Y., has embarked upon a line 
of experimental research to see if he cannot make Shaw’s 
vision an actual demonstrable fact. 
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An Account of 
Dr. E. F. W. Alexanderson’s Experiments. 
By A. DINSDALE. > 


There is no reason why such an apparently impossible 
dream should not come true, and come true within a 


r relatively short space of time. It is not so many eae 


ago since Owen D. Young, of the Radio Cor 
America, expressed, at a banquet, the hope tl 
would soon give us visual means of communica 
idea seemed rather far-fetched to several t 
who were ‘present, but work upon these lines wa 
diately started, and to-day there is a commercial wir 
picture service in regular operation between Londo n a 
New York. x SN 
It takes about twenty minutes tọ transmit one ¢ F 
pictures across the Atlantic, whereas Bernard $ v 
imaginative scene foretells the direct vision Of dista 
moving objects. Our experience of the cinematograph 
PEN, that in order to portray a scene in such a 
manner that all movement is faithfully reproduced, six 
teen complete pictures per second must be flashed upon the 
screen. 


Retentivity of Vision. - 


Each succeeding -picture is slightly different from its 
predecessor, and, due to the phenomenon known as 
‘< retentivity of vision,” the observer sees, not sixteen 
separate pictures, but one single picture full of smoothly 
flowing movement. 

Thus, in order to achieve television, we must speed up 
our phototelegraphy system so that a single picture can 
be transmitted in one-sixteenth of a second instead of 
twenty minutes. From twenty minutes to one-sixteenth 
of a second is a tremendous stride, but one which Dr. 
Alexanderson has set about trying to make, starting with 
phototelegraphy as the art is already known to-day. 

There is nothing particularly novel. in Dr. Alexander 
son’s phototelegraphy apparatus, which is of the well- 
known revolving cylinder type. His researches in this 
direction have tended rather to investigate and solve the 
problems involved in the transmission of the picture im- 
pulses over great distances by wireless. The accom- 
panying photographs, which were made at Schenectady 
at a rate of sixteen square inches per minute, will serye 
to give some idea of the degree of success which has 
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Phototelegraphy and Television.— 

attended his efforts. They were made as a preliminary 
study of the commercial transmission of photographs by 
wireless over long distances. 


‘The recording instrument used in making the originals 


of these pictures is-a standard General Electric oscillo- 
graph; y with some adaptations. 


The Radio Link. 


Up to the present radio communication has been carried - 


out by means of two distinct methods of signalling : by 
modulation and by interruption. The older ‘of these two 
methods, and by far the more sensitive and economical, is 
that of interruption, and it has been developed to a high 
degree“of efficiency, as is evident from the example shown 
below. 


‘Fhe modulation method, on the other hand, is com- 
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Although better results appear to have been obtained 
by the modulation method, ‘Dr. Alexanderson states that 
his researches have tended tọ make him consider the 
adaptation of the telegraphic method of communication to 
picture transmission as one: of- the essential probléms. 
Only in this way, he thinks, can the deleterious effects 
of fading and static be éliminated, and he has devised 
a method of sending half-tones which takes advantage of 
the more efficient methods used in radiotelegraphy, It is 
obvious that fading and static would seriously distort or 
mutilate a picture being sent by wireless over a great 
distance. Dr. Alexanderson’s method makes use of the 
latest devices of long-distance, high-speed radiotele- 
graphic practice, wherein it is equally important to pre- 
vent mutilation of signals in order that the automatic 
signal recording apparatus shall be able to produce un- 
blemished records of the transmitted ‘telegraphic signals. 
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Comparison between pictures transmitted (left) by the modolation method and (right) by the interruption method, 


paratively new, and not nearly so sensitive and economi- 
cal. Jt is the method emiployed by our broadcasting 
stations, and for a givén power the effective range of the 
modulated signal is only about one-third or one- quarter 
that“of the interrupted signal. 

Picturé transmission: by wireless has been tried by both 
these methods of modulation. The transatlantic picture 
service is operated Py the nlerrupted method of 
signalling. 

Dr. Alexanderson has experimented with both methods, 
and on this page is shown a comparison of the results 
obtainable.” On the teft is a picture clipped from a news- 
. paper and transmitted by mean’ of a modulated signal. 
On.the right is the-same picture transmitted by inter- 
rupted, or telegraph, signal. The other pictures repro- 
duced here were transmitted: by the modulated method, ‘a 
modulation frequency of 3,000- being employed. This 
frequency was superimposed upon a carrier wave, just as 
is done in Dipadcantiig. 


ay 


at all times. 


. is received unless the signal exceeds this value. 


Briefly put, radiotelegraph engineers overcome fading 
by using at all times sufficient amplification to produce a 
readable signal during the worst intervals of fading. 
The output signal is prevented from rising above a pre- 
determined value, sufficient for recording, during periods 
of strong incoming signals, by throttling it down by 
means of a circuit arrangement employing a limiting valve. 
The output signal of the receiver thus remains constant ` 
Static 1s taken tare of by introducing a 
threshold value of signal into the receiver, so that nothing | 
In this 
way, so long as the signal strength exceeds that of the 


-prevailing static, the effects of static are eliminated from 


the signal record. 
=- Thus far it has not been possible to adapt these devics 
to modulation methods of comimunication, so that for 


. picture transmission by wireless over long distances the 


interruption, or telegraphic, method is obvidusly better 
fitted to give unblemished results. 
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Producing Half-tone Effects. 

Dr. Alexanderson obtains half-tone effects by causing 
his transmitting mechanism to analyse the picture into 
five or more separate shades, such as white, light grey, 
medium grey, dark grey, and black. This is done auto- 
matically, and the receiving mechanism also reasseml)lcs 
the shades automatically. 

Various methods can be designed for manko these 
different light values into radio signals. One method is 
to use a separate wavelength for ‘each shade, requiring, 
in this case, five wavelengths. The pictures shown he re, 
however, were miade by a process which employs only 
one wavelength. 

This is ‘accomplished by causing the transmitting 
mechanism, at every moment, to select automatically the 
shade that comes nearest to one of: the five shades. A 
telegraphic signal is then sent out which selects the corre- 
_ sponding shade in the receiving machine. This process 
is not so complicated as it sounds, for the telegraphic code 
by which the various shades are-selected depends upon 
the synchronism of the two machines, which synchronisni 
is necessary under all circumstances. 

Thus black areas in the picture at the transmitting end 
are reproduced at the, receiver by exposure of the sensi- 
tive paper to the recording light spot during four succes- 
sive revolutions of the paper-carrying cylinder. Light 
grey is produced by a single exposure during one revolu- 
tion only, and no exposure during the three succeeding 
revolutions. It will be seen, therefore, that the receiving 
cylinder must be run at four times the speed of the trans- 
mitting cylinder, but with the same speed of axial move- 
ment. 

The overlapping exposure iS progressive and the ‘whole 
thing is a continuous process, tending to graduate evenly 
the various degrees of light and shade in the picture. 


Speed Limitations in Television. 


Turning now to the question of television, Dr. Alexan- 
derson queries whether the medium with which we are 
dealing is capable of functioning at the enormous speeds 
of signalling required in television work. Necessary 
units in the system are the photoelectric cell, the amplifier, 
the aerial and the wireless wave. Of these, the first two 
employ the medium of the electron, which is extremely 
fast; but the use of wireless waves imposes certain speed 
limitations on account of the limited number -of wave- 
lengths available. 

The lines upon which Dr. Alexanderson is working 
appear to indicate that, in order to obtain high quality 
reproduction of a television image, it will be necessary to 
make use of several wavelengths, each carrying an imper- 
fect image. At the receiving end all these imperfect or 
crude images will be combined to produce a single image 
of high quality definition. 

This conclusion has been reached as a result of some 
experiments made in the transmission of single pictures 
at different speeds on a single wavelength of 12,000 
metres, or 25 kilocycles. Pictures sent in two minutes 
were reproduced somewhat crudely ; those sent in four 
minutes very much better, and when the time of transmis- 
sion was extended to eight minutes for the same picture 
the reproduction was well-nigh perfect. 
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Picture transmitted by wireless with the modulated systeni, The 

modulation frequency was 3,000 and the time taken for trans- 
mission four minutes 


The relative difference in definition between these pic- 
tures is due, according to Dr. Alexanderson, to the effect 
of the sluggishness of ‘the tuned transmitting aerial, The 
two-minute picture was not nearly so sharp as the eight- 
minute picture, but was, nevertheless, sufficiently so to 
be acceptable for ordinary television purposes, supposing 
such a degree of definition could be obtained at television 
speeds of transmission. 

Since there is so much sluggishness on a wavelength of 
12,000 metres, let us examine the effect of reducing the 
wavelength to 12 metres, equivalent to-a frequency. of 
25,000 k.c. If the photoelectric cell, amplifier and the 
light control can keep up with this enormous frequency, 
the wireless wave will perform its task and transmit a 
single picture, the definition of which will be equal to the 
two-minute picture as transmitted on the longer wave, 10 
one-thousandth part of two minutes, ż.e., in approximately 
one-eighth of a second. This is not equivalent to cine- 
matograph speed, but it is sufficiently close to give us a 
fairly good picture 

Another difficulty, where a life-size»television image 1S 
required, as suggested by Bernard Shaw, is in sufficiently 
illuminating the screen at the receiving end in the ex- 
tremely limited amount of time available. 

In any television receiver so far developed or suggested, 
the incoming picture impulses control the degree of bril- 
liancy of a source of light which is focussed upon the 
screen and caused, by optical means, to sweep rapidly up 
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Fhototeieeraphy and Television.— | 
and. down and across the screen, gradually covering it all 
With varying intensities of light. In order to give the 


observer the! impression of a complete picture this traversal 
of -the ‘screen must be arranged: to take place. practically _ 


 imstantaneously ; y otherwise the observer would see what 
actually- occurs—a spot of light gradually crossing the 
screen a5 -it swings. rapidly: up and down.. 

In order to get an’ image of fair quality the least we 
can be`satisfied with is ten thousand different values of 
light intensity; - This may mean that the spot of light 
will‘ pass’ across the screen in 100 parallel paths, ‘each 
path being sub-divided into 100 different light values.. 

-If- this process is. repeated over and over again at the 
moving Picture speed..of sixteen separate pictures per 
second it means that 160,000 changes of. light value, or 
pictùre impulses, are required per second.. Such a speed 


Arrangement of Dr. 


Alexanderson’s experimental 


ject television 
pro or. l 


seems, on the face of it, inconceivable. Moreover, a good 
picture really requires an elemental basis of more than 
100 lines, so that a more suitable speed for the light im- 
pulses would be somewhere about 300,000 per second ! 

Not only must we employ. wireless waves capable of 
such an enormous speed of signalling, but we must also 
employ a source of light of such brilliancy that it will 
illuminate the screen effectively, even though it has only 
I-300,o00th of a second in which td illuminate any one 
given spot. 

Dr. Alexanderson admits that, given the most brilliant 
arc lamp we know of, no matter how we design the opti- 
cal system for sweeping this light across the screen, we 
cannot obtain sufficient brilliancy to illuminate a large 
screen with a single spot of light. 


Dr. Alexahderson’s Experimental Television Projector. 


For the- purpose of examining this particular problem 
` and attempting to solye it, Dr. Alexanderson has built an 
experimental television projector consisting of a source of 
light, a lens and a revolying drum carrying a number of 
mirrors. The drum is built after the style of a flywheel, 
about 2$ft. in diameter, with a flange about ten inches 
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wide, around which are mounted twenty-four mirrors 

each measuring about eight inches by four. This drum 

is direct-coupled to a high-speed electric motor. . 

When the drum is stationary a spot of light is reflected 

on to the screen, which is about four feet square, and 

this spot of light is the brush that paints the picture. As 

‘the drum revolves the light spot passes vertically across . 
the screen, and then, as a new mirror, set at a slightly 


` different angle, comes into line, the light spot passes 


across the screen again, but on a track closely adjacent to 
that of its first traversal. This action goes on until the © 
entire screen has been covered. Such mirror mechanisms 
have been used by several television workers, and there is 
nothing about this one which is of particularly novel in- 
terest. 

The novelty of Dr. Alexanderson’s experiments lies in 
the method being tried by him to overcome the difficulty 
of sufficiently illuminating a large screen in the extremely 
short period of time available. 

As explained above, it is impossible to do this by n means 
of a single spot of ‘light, using any known methods of 
illumination and optical distribution of the light beam, 
so Dr. Alexanderson has been experimenting with seven 
light spots instead of one, for by so doing 49 times as 
much useful illumination can be obtained. | 

At first glance it is not easy to see why the gain in light 
should: be as the square of the number of light spots used, 

but on consideration it will be seen that, with one light 
spot in use, and a drum carrying 24 mirrors, the spot of 
light will pass over the screen 24 times. If seven light - 
sources and seven spots of light are used, however, there 
will be a total of 168 light-spot passages over the screen 

for every revolution of the drum. , = 


Multiple Light-spots. 


The advantage of using seven beams of light in “this 
fashion is two-fold. First of all there is a direct gain 
of illumination of 7 to 1. Secondly, there is the further 
advantage that the speed at which the light beam must 
travel over the screen can be reduced approximately one- 
seventh, for each individual light, spot now has only 24 
tracks to cover instead of 168. | E 

Although the light itself may travel at any conceivable 
speed, there are limitations to the speed at which the 
mirror drum can be driven. This also holds good for 
any other mechanical method of causing a light beam to 
traverse a screen. The mirror drum used by Dr. Alexan- 
derson has already been designed to run at the highest 
possible speed. 

The only way to speed up the movement of the light 
beam, therefore, would be to reduce the diameter of the | 
drum and also the size of the mirrors, but mirrors one- 
seventh as large as those at present in use would only 
reflect one-seventh as much light and thus neutralise the 
advantage gained by using seven light spots instead of 
one. 

There is another advantage arising out.of the use of 
the multiple light beam. Since each individual light-spot 
need only move at one-seventh of thẹ speed necessary 
when a single spot only has to cover the entire screen, 
the total number of light impressions to be made on the 
screen can also be divided up amongst the seven beams. 

As described above, it is necessary, for a well-defined 
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Phototelegraphy and Television.— 


picture, to make at least 300,000 light i impressions on the 


screen per second. If only one light-spot is employed it 
must be capable of handling this enormous number of 
light changes. By using seven light-spots, however, each 
individual “beam need. handle only 43,000 impressions per 
second. 

A modulation speed of 43,000 per second: is high, ac- 
cording to our present radio practice, but it is more "within 
reason than 300,000, being only about ten times as high 
as the speed we use in broadcasting. 

There is yet another point in favour of the multiple 
beam system. 

It is easy to design a television system that will give 
something like 40,000 picture units per second, but “the 
results would be so crude as to have no practical value, 
for work already done on phototelegraphy has shown that 
at least 300,000 units per second will be necessary to 
give satisfactory results for television purposes. 

This speeding-up process, unfortunately, is one of 
those cases where the difficulties increase as the square 
of the speed, and the main cause of the trouble is the 
fact that we have to depend upon moving mechanical 
apparatus. If some means were available for sweeping 
a beam of light across a screen at ultra-high speed with- 
out the use of mechanical apparatus, the problem would 
be easier of solution. But such means are not available 
at present, so the ideal picture on a large screen, contain- 
ing at least 300,000 picture units, cannot be obtained by 
means of mechanical apparatus and a single light-beam. 

Dr. Alexanderson’s way out of the difficulty, then, con- 
sists of reproducing on the screen seven crude pictures, 
containing only 40,000 picture units each, and so inter- 
lacing them optically that the combination effect is ‘that 
of a single good picture containing 300,000 units. 

In his experimental projector Dr. Alexanderson has 
arranged his seven light sources close together in star 
formation, so that the multiple beam, when seen station- 


Electric Furnaces. . E IARE 


The subject of electric furnaces may 
seem only indirectly connected with wire- 
less, but, as they are used to a consider- 
able extent in the manufacture of valves 
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ary upon the screen, shows seven points of light arranged 
like the end section of a piece of seven- stranded wire. 

Tests have been made with this model television pro- 
jector to. demonstrate the method of covering the screen 
with seven beams working simultaneously in parallel. 
As the mirror drum revolves, these seven beams trace seven 
lines at once on the screen, and then pass over another 
adjacent track of seven lines until the entire screen has 
been covered. 

In a complete television apparatus, of course, each of 
the seven light-spots would have to be independently con- 


trolled by the distant transmitter, so that each traced its 


own individual crude picture. For this purpose seven 
photoelectric cells would have to be arranged in a cluster 
at the transmitter, each cell controlling one channel of a 
multiplex radio system. 


Seven Channels Required. 


_ For .this purpose Dr. Alexanderson suggests that a 
Hammond multiplex system could be used with seven in- 
termediate carrier waves, which, as he puts it, are 

“scrambled ’? and sent out by a-single transmitter, and 
unscrambled at the receiving station so that each controls 
one of the seven light beams. 

- He further suggests that seven television carrier waves 
may be spaced roo kilocycles apart, so that a complete 
television wave-band should be Joo k.c. wide. Such a 


`. radiò channel might be placed between 20 and 21 metres, 


and he is of .the opinion that if the use of such a wave- 
band will enable us to see across the ocean it w ill be 
assigned to a worthy purpose. 

No details of. Dr. Alexanderson’s transmitting fagabhnism 


_ are available, and he lays no claim to having completely 


solved the problem of television. He merely states’ that 
‘ Our work has, however, already proved that the expec- 
tation of television is not unreasonable, and that it may 
be accomplished with means that are in our possession at 
the present day.’’ 


A New Battery Eliminator. 


The use of battery eliminators is daily 
{ becoming more and more popular, the 
i ordinary dry H.T. battery having ‘the 
obvious defect of gradual deterioration 


and in research work generally, the ar PE and sometimes letting one down at an 
description of the Wild-Barfie:d “mall A Portable Fram e Aerial. awkward and unprepared morent. 
electric furnaces for laboratories and Now that “summer is y-comen~in’’ Messrs. Radio Instruments, Ltd., 12, 
works, lately issued by Messrs. Auto- the thoughts of wireless sckbmsiasla Hyde Street, New Oxford Street, . Lon- 
matic and Electric Furnaces, Ltd., 173- aturally turn to portable receivers, A don, W.C.1, have sent us a descriptive 


175, Farringdon Road, E.C.1, will ’ prob- 
ably interest many of our readers. This 
well-illustrated pamphlet describes the 
various furnaces and _ temperature-con- 
trolling apparatus supplied by the firm 
and covers a wide range. 

oo0oo0o0 


Messrs. 


Coils for Constructors. 


From Messrs. Collinson’s Precision 
Screw Co., Ltd., Macdonald Rd., Lon- 
don, E.17, ‘we have received a descriptive 
price list of their “ Colvern Coils | for 
Every Modern Radio Circuit,” the ‘six- 
teen pages of which are devoted to useful 
data covering their various coils, formers 
and condensers, with practical notes on 
suitable circuits. 


The Helping Hand. 


useful adjunct to these is the ‘ 
Folding Frame Aerial ’’ manufactured by 
Climax Radio Electric, Ltd., 
Quill Works, Putney, S.W.15. Two models 
are made—the standard type suitable 
for wavelengths of 250 to 750 metres, and 
the series-parallel model for 300 to 750 
and 750 to 1,650 metres. 


oo00 


‘Climax  Jeaflet of their new H.T. battery elimina- 


tors: for either A.C. or D.C. supply, 
giving alternatively the price -for the 
complete apparatus and of the com- 
ponents necessary for those preferring 
to build up their own H.T. eliminators. 
The leaflet is entitled ‘‘ The Right | 
Mains Supply Unit,” and will be sup-' 
plied in quantities to interested dealers. 
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Messrs. Leslie McMichael, Ltd., tase 
issued a convenient little booklet describ- 
ing their well-known wireless components 
and giving useful information concerning 
their use to the best advantage. 
contents include their latest H.F. 
and multiple switches. 


Change of Address. ' 

. The Automatic Coil Winder and Elec- 
trical Equipment Co., Ltd., to “ Winder 
House,” Rochester Row, S.W.1. They 
ask us to state that they ‘still retain thei 

- old telephone number— Victoria 4350. 
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COUPLING CONDENSERS AND LEAKS. 


. How to Calculate the Correct. Values. for Any Frequency. 


By A. L. M. SOWERBY, M.Sc. 


N the matter of the coupling condensers and grid leaks 

to be used in choke and resistance coupled low-fre- 

‘quency amplifiers, there are at present two distinct 
schodls of thought, resulting in the recommendation of 
utterly different values from these small but important com- 

nents. It is the purpose of the present article to trace 
_ the reasons for the older views, and to define clearly the 
values actually desirable. 

The old values that have been accepted unquestioningly 
until recently are, roughly speaking, 0.05 to 0.25 mfd. 
for the coupling condenser, and 0.25 to 0.5 megohm for 
_the leak. Two reasons are usually given for these values. 
First, that if a grid leak of higher resistance is used 
any charge that may appear on the grid will leak away 
only slowly, and that ‘until this charge has leaked away 
the amplifier will be ‘‘ choked,” or at least will deliver 
signals of poor quality. Further, it is commonly believed 
that a low-resistance leak is necessary to ‘‘ allow the grid 
bias to get to the grid.’’ Secondly, the high value of.a 
coupling condenser is explained by stating that since it is 
= necessary to pass, more or less equally, signals of all 

frequencies down to, say, 50 cycles per second, 4 large 
condenser is required, for a small one would have too 

high an impedance, and so would prevent the lower musi- 
cal notes from reaching the grid of the valve, resulting 
in partial suppression of the lower notes. | 


~ 


Two Common Fallacies. 


Let us analyse these statements a little more closely 
and try to see exactly how far they are justified. 

Evidently, if a charge collects on the grid of the valve 
during reception, and then leaks away again through the 
- grid leak, grid current is flowing. In the early days of 


broadcasting, when power-valves were ruinously expen- 


sive, and very little used by the ordinary amateur, valves 
were habitually overloaded, so that grid current was 
almost inevitable. 
consequence, because the early loud-speakers gave such 
poor quality that a little grid-current distortion more or 
less made no audible difference. Nowadays, however, 
conditions have changed ; we use power valves in place 
of R-valves to operate our excellent modern loud-speakers, 
and no avoidable distortion, no matter how small, can be 
tolerated. | | l 


Since in: any modern amplifier grid current is elimin- 


ated by proper adjustment of grid bias, in conjunction 
with high H.T. voltage, and an avoidance of overloading, 
the coupling condenser will never acquire a charge. The 
` grid leak, then, need not on this account be made of low 
_ Tesistance. And further, if no grid current flows, the 
value of the grid leak need not be low ‘‘ to allow the 
grid bias toget to the grid,” for in a circuit where no 
Current flows there is no voltage drop. across even the 


highest resistance, as a moment’s consideration of Ohm’s. 


w will show. 
B II | 


The grid bias actually applied to the 


_ be negligible. 


Moreover, it was then of no great ._ £ : | 
into consideration the fact that it is more or less in 


grid of the valve in such a circuit is exactly that of the 
grid bias battery, even if a ro-megehm resistance inter- 
venes between the battery and the grid. 

So far as the D.C. aspect of the circuit is concerned, 
then, the resistance of the grid leak is of no significance ' 
whatever ; it remains to consider it from the standpoint 
of the signals themselves. | 


Fixing the Grid Feak Resistance. 


Reference to’the skeleton diagram of Fig. 1 will show 
that the leak is connected between a point of high A.C. 
(signal) potential (namely, the grid of the valve) and 
earth, so that a certain small alternating current will flow 
through it. This alternating current in no way assists 
in the operation of the amplifier; on the contrary, by — 
tending to lower the potential of the grid it is a source 
of loss, and must therefore be kept sufficiently small to 
This implies, of course, a high-resistance 
leak, which, as we have already seen, is perfectly suited 
to the D.C. conditions of the circuit. | 
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Fig. 1.—Schematic diagram of resistance-capacity coupling 
' between two valves. 


To fix on a suitable value for this leak we must take 


parallel with the anode resistance or choke, which is also 
connected between a point of high signal potential and: 
earth. (Note that ‘‘H.T. + ” is, if we neglect the re- 
sistance of the H.T. battery, at the same signal potential 
as the filament, despite the difference in D.C. potential.) 


-- It will suffice, then, to make the resistance of the grid 
leak high compared with that of the anode circuit ; if the 


grid leak has not less than ten times the resistance of the 
anode resistance we can regard arty losses produced by it 
as negligible. A higher resistance than this, though it 


may not appreciably increase the overall amplification, 


will not be in any way detrimental. 

‘To take a concrete case, if the anode resistance has a 
value of 150,000 ohms, as recommended by the makers 
for use with D.E.5B type valves, the grid leak should’ 
have a resistance of not less than 14-megohm, and any 


value above this may be used. 
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Coupling Condensers and Leaks.— i 
If a choke is used in place of an anode resistance, the 
calculation of a minimum value for the grid leak is not 


easy, even in the rare case when the inductance of the 


choke is known. However, this is of no importance 
whatever, since a 5-megohm resistance is not likely to be 
too small for even the most massive choke, and may be 
used in all cases. ma - 

Having dealt with the question of the grid leak,, con- 
sideration of suitable values for the coupling condensers 
is Our next concern. 

It has been stated, by those who advo- 
cate the use of coupling condensers of 
the order of 0.0005 mfd., that it is only 
necessary to use a condenser of capacity 
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(1) shows ‘the ‘same thing ; high values either of C or of- 
R tend to make x equal to unity, when E, equals E. 


' Since, however, both R and C must be very large indeed 


to måke- z actually equal to unity (the ideal case) we:must ` 
set some arbitrary: lower limit to # at some arbitrarily. 
chosen frequency.. =: = 
The writer has taken, as a basis for calculation, the, 
condition that the voltage E, shall be not less than go 
per-cent.-of E at a frequency of 50 cycles per second. 
On this basis we shall lose in our amplifier not more than 


HIGHEST NOTE 
OF PIANO 


MIDOLE 


large compared with the grid-filament 
capacity of the succeeding valve. Actu- 
ally, it will be seen that the capacity ` 
required is chiefly determined by the re- 
sistance of the grid leak, and that when 
the grid-filament capacity of the succeed- 
ing valve is large, the capacity of the 
coupling condenser must be reduced to 
keep the genera] tone of the music at 
normal level. : 


Calculating Capacity of Coupling 
Condenser for a Given Grid Leak. 


In effect, as can be seen from Fig. 2, 
which is a simplified version of the rele- 
vant part of Fig. 1, the coupling con- 
denser and grid leak are connected in series between 
a point of high A.C. potential (the plate of V,), and 
earth. An alternating current then flows through the 
circuit, and we have to choose such a value for C that the 
voltage-drop E, across R shall be nearly equal to E, the 
output voltage, for all frequencies. " 3 
` A simple calculation, given in the appendix, shows 
that the ratio z between E, and É for various frequen- 
cies is given by the formula : 2 

| E, 


Pi sgua a (I) 
t ORC 


in which w = 2a x frequency, and the remainder of the - 


symbols have the meanings implied by Fig. 2. - 


- PLATE OF Vy | GRID OF V3 


Pn. ean 
a 


! 
7 
E 


FILAMENT 


Fig. 2.—Equivalent current to Fig. 1. 


Clearly, the higher the resistance of R, and the greater 
` the capacity of C, the greater wil] be ‘the voltage drop 
across R, and the smaller the drop across C, as can be 
seen from Fig. 2. without any calculation. - Equation 


4 
HoR EEs aeaa] 


512 
FREQUENCY 


1024 2,048 


Fig. 3.—Curves showing effect on frequency characteristic of a single stage due to 
variations in the coupling capacity. Curve (1) is for any of the combinations in the 
table, the other fractions showing the ratio of the other condenser values to the capacity 


chosen, the grid leak remaining constant. 
Io per cent. per stage of notes of this frequency, which 
is just less than an octave above the lowest note of the 
piano. ad | 
The value of capacity necessary to give any predeter- | 
mined value of x at any desired frequency is given by 
= 


the formula : i - 


s (2) 


h 


— n 
oRVI — n? 


which is simply formula (1) rearranged. 


C 


Some Representative Values, ' 

If we now put z = o.g in formula (2) we find’ that. 
if R = 5 megohms (which is the most generally useful 
value, since ro-megohm leaks are not easy to obtain), C 
must have a value of xot less than 0.0013 mfd. to satisfy 
this condition. | Corresponding capacities are given in 
the Table for all usual values of grid leaks. 


F 
Grid leak. Coupling condenser. i 
(Megohms) (Microfarads) y 
O:25. 4 “ai. ... - 0.026 E 
0.5 ae . 0.013 | 
LOS penran oes RON i 
2.0 na inet Sead =? OO E 
BO. a na AASEN E 
5.0 0.0013 i 
10.0 0.00065 a 
i 


Those who read the appendix will observe that in" this 
treatment of the subject the effect of valve and ther 
stray capacities has been neglected. The plate-filament™ 
capacity of V,, and the grid-filament capacity off. Va 
together with stray capacities due to the resistances} and 

_ . ` BI 


APRIL ~20th, 1927. 


Coupling Condensers and Leaks.— 
their holders, the wiring, and any switches 
that may be used, are all shunted across 
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HIGHEST NOTE 


the grid leak, so that the voltage de- or ve 4 . gi p e = i E 
veloped across it will be less for high fre- n 4 ) 7 
quencies than for low. -Since this results 1-0 SL 
in a lowering of the tone of the music, Be a a aa an eo 
while we are at the moment concerned 08 A oe e N a 
with finding the capacity large enough to aaa aA RRR 
avoid undue aising of the tone by cutting n P 4 6 ed ee ee ee es 
‘off the low notes, our momentary neglect AS Sto IH 
of this effect of stray capacities is justi- | CE AM ee 
fied. o E E A 4 E |S OO E 
_ The use of capacities above those given ett | et 
in the table will not noticeably alter the ole eS Se A en a 
tone of the music; capacities below those 32 64 128 256 512 1024 2,048 


given will raise the tone by cutting out 
the lower notes. In view of the fact that 
stray capacities lessen the amplification of 
the higher frequencies, the writer has 
found it advisable, in a resistance ampli- 
fier, to use condensers of little more than half the capacity 
given, in order to keep the general] tone of the music at 
about the right level. In the final output, of course, 
both high and low tones are missing to quite a consider- 
able extent, but the aliy nevertheless appeals to the 
ear as being excellent. 


Lad 


LOWEST NOTE 


ee 


HIGHEST NOTE 
OF mone 


‘FREQUENCY 


Fig. 4.—Frequency characteristics for various coupling capacities—two stages. 


More interesting, perhaps, are Figs. 4 and 5, which 
represent in a similar manner the tone of music after 2 
and 3 such stages. The ordinates in these figures are 
the square and the cube respectively of the corresponding 
ordinates of Fig. 3: 

In conclusion, the writer would like to point out that | 
there is only one difficulty likely to be 
met with in using condensers and leaks 
of the values herein suggested. That 

is, that perfect insulation in the coupling 

condenser is even more essential than 
in amplifiers of standard pattern, owing 
to the high resistance of the leak. 


i oe APPENDIX. 
In the circuit of Fig. 2, if 
, I = current flowing 
then, taking the circuit as a whole, 


tae Se. 
is es 2 2 fee 
= . Nis + wO 
~. HPAES MENGN Also, for the resistance only, 
À OB i 
Fig. 5.—Curves equivalent to Figs. 3 and 4 for three stages. - a R 


In passing, it is amusing to recall the oft-repeated 
statement that ‘‘ all nọtes are equally amplified in a 
resistance amplifier,” and to Compare this glib nonsense 
' with the real facts. 

-` Some idea of the effect on the tone of changing the 
- Coupling condenser is given by the curves of Fig. 3, 
‘which have been calculated from formula (1). - The verti- 
cal scale represents z, or signal strength, while the hori- 
zontal seale. represents frequency, plotted on the 
logarithmic or .‘* musical” scale. Each’ “ C” of the 
` piano is marked. 

The curve 1 represents the capacity prescribed in the 
` table for any given grid-leak value; 2, 4, etc., represent 
Capacities of double, half, etc., this value. It will be 

seen. that the lower frequencies fall off HREN as the 

capacity. is reduted. 
B 13 


Equating these two values tor I, we get 
E, E 


ao poi 
VPM oe oo 


Now putting ==} = n, the equation becomes 


E 
j n, ] 
1l 
; 8 panties 
lB + wv 
n = Á— TEN ©. > o o > o (1) 


tay 


_ From this, by a little ee e e we can get 


- 


or 


Cee. Sao ae vena (2) 
wR] — nè ES . 
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VALVE CONTACT. 


Faulty contacts between valve legs 
and sockets is a frequent cause of 
failure in receiving sets, and can be a 
source of great annoyance when try- 
ing out a new set for the first time. 

To make quite certain that all valve 
contacts are perfect, a small piece of 
coil spring may be inserted in each 
socket. Three or four turns cut from 
a spring taken from a petrol lighter 
will be found quite satisfactory. — 
T- HSW. 
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CLI’ CONNECTIONS. 


The spring clips illustrated in the 
sketch are constructed from safety 
pins by, removing the metal cap 


and bending .to the shape shown. 
The point should also be cut off and 
the end of the wire bent upwards to 
prevent the connector 
accidentally pulled off. 

If difficulty is experienced in open- 


from being 


ITTY 
[i] Í 
| | 
| 


Spring connectors constructed from Safety 


ing the connector with the fingers, 
i.c., if the connector twists sideways 
when pressure is applied, thin metal 
plates may be soldered to each wire, 
as indicated by dotted lines, to afford 
a better grip.—A. B. 


H.F. CHOKE. 


A rubber grip such as is used for 
cycle handle-bars, and procurable for 
a few pence, makes an excellent for- 
mer for an air-cored choke. The best 
type has a length of about gin. with 
a maximum diameter of 14in. There 


Rubber handle-bar grip used as H.F. 
choke former. 


are about 20 grooves in the centre, 
jin. wide, and if the grooves are 
fitted with fine wire such as No. 47 
D.S.C. an efficient choke will result. 
It takes up but little room, and, 
the wire being well spaced, has a low 
self- eed pegs & Jo Rak, 
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RRPARIRG MOULDINGS. - 


It sometimes happens that bakelite 
or ebonite mouldings, such as knobs 
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VALVES FOR IDEAS. 


Readers are invited to submit brief -: $ 
details, with rough sketches, where : 
necessary, of devices of experi= ; 
mental interest for inclusion in this : 
: section. A dull emitter receiving : 
: valve will be despatched to every : 
: reader whose idea is accepted for : 
publication. 


Letters should be addressed to the Editor, 
: “Wireless World and io Review,” Dorset 
: House, Tudor Street, London, E.C 4, and 


marked & Ideas. 
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READERS 


A Section Devoted to New Ideas < 
and Practical Devices. ; 
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or dials, get chipped and are thereby 
spoilt for use on a panel. Such clips 
may easily’ be filled in with black 
sealing-wax. 
be used, the excess being removed 
with a fine-cut file. The repair may 
be finished by polishing with some 


Plenty of wax should . 


fine abrasive, such as french chalk, _ . 


on a wash-leather pad.—F. P. 
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A SCREW-DRIVER HINT.' . 


Screws in awkward and obscure 
corners of receiving sets require long 
screw-drivers for tightening t “up. 
Often there is difficulty in engaging 
the end of the screw-driver if the 
screw slot, particularly when the 
screw-driver is inclined to the akis of 
the screw. The direction of the Screw 


SLT meme a- a 
$ 7 > 


“Indicating mark to show direction of . 
grinding on the end of a ecreyr—deiyer. 


can be seen, “but it is difficult to 
tell which way the grinding om: the 
screw-driver is pointing if the lighting 
in the interior of the set is poor.: - 
To overcome this difficulty, a atslot 
should be cut in the head oft the 
handle coinciding with the_ direction 
of grinding, as shown in the sk stch. 
—A. G. E. 
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Design and Construction of Simple Loud-speaker ‘Sets. 


‘ B.B.C. demonstrations at the recent ‘Ideal 
Homes ” . Exhibition, which showed types of sets 
recommended for home reception. As a result of the 
B.B.C. having entered into the field of set. designing, 
it is not surprising that many listeners are diligently con- 
forming to the designs put forward. The circuit systems 
of the three sets which were exhibited are entirely ortho- 
‘dox, and rather take one back to the type of receiver used 
in the early days of broadcasting. Novel features have 
been avoided, but the principal merit of the sets is the 
interpretation of the circuit arrangement by the use of 


CE SIDERABLE interest has been created by 


modern components and new types of valves correctly 


Detalis for drilling the front panel (two-valve set). Sizes of holes: A t/Zin. dia.; B, 3/8 in. dia ; 
| dis. Fa ais for No. 4 wood ecrews; B, 3/32 ' i 


C, 3/16 in. 
B )7 


; D, 1/8 dia., counterau 


ge 
4M 


. 5 > x K a t 
i n Ei ‘ 
ae Py tot My 
g ie ane ear ae E 
ie 7 
i ee 
" t bo TY cael 
: p 
, ss - . 7: 
P a @ e 
> ud 
j M 
od 


z 
c È eL 
N 
m (3 
t 
oars È 


operated. Certain considerations lie behind the designs, 
for although each of the. three sets shown were’ intended 
to be used as local station receivers, one of the aims has 
been to provide.a higlf degree of selectivity without. com- 
plicating tuning. An aim at selectivity is evidenced’ by the 
introduction of the small fixed condensers in. the. lead 
between aerial and aerial inductance, the use of a parallel 
tuning condenser: of large maximum capacity, as well as — 
by the provision of reaction. l a 

. 0000 - 


TWO-VALVE B.B.C. RECEIVER. 


For loud-speaker reception up to, perhaps, ten miles 
i from a main broadcasting 
station and assuming the use 
of reaction, this receiver can 
` scarcely be improved upon. 
As it 1s usually a question of 
cost that limits one to the use 
of two valves, extravagance 
has been carefully avoided in 
making up this set, though 
_ where the merit of a particu- 
_lar component has a bearing 
onthe results which will be 
obtained the quality of that 
component has been the first. 
consideration. | | 


Material Required. 


The fixed aerial condensers 
are of the small mica ‘di- 
electric type. For aerial 
tuning it is immaterial 
whether the variable con- 
denser follows the S.L.F. 
law, as shown, and almost 
any type of aerial tuning con- 
denser will be suitable, 


e 


32 in. dia. 
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2 and 3 Valve Receiving Sets.— 
though in allowing space for 
the sweep of the moving 
plates of the condenser actu- 
ally fitted in this instance, 
sufficient room has been pro- 
vided so that other con- 
densers can be fitted without 
modification of the panel lay- 
out. A geared dial is em- 
ployed which is convenient, 
though, not essential, for 
aerial tuning. The two-coil 
holder is geared, and of a 
type that causes the reaction 
coil to drop away from the 
front of the panel. The- cir- 
cuit requires the grid con- 
denser and leak to be sepa- 
rately mounted. As a high- 
tension battery of 120 volts 
has to be used a 15-volt grid 
bias battery must be fitted, 


f it should be now ded 
and It | ! Positions for securing the components to the baseboard (2-valve set). 
with tappings at every 1% \ 


volts. No bridging condenser is provided across the H.T. fore on the left, which rather lengthens the wiring anc 
terminals—a permissible economy. A cabinet of high prevents the layout of the parts following the positions 
quality has been selected, as this ‘adds much to the value shown in the theoretical diagram. The operating dial is ssi 
of the receiver. The cost of the necessary parts and balanced on either side by the ““on and off” switch and. 
materials given on page 489 is £4 15s. the coil-holder knob, while the output terminals are con- 
| veniently arranged for connecting to telephone or loud - 
speaker leads at the centre or lower edge of the par x. 

It is essential with only a single tuning dial to locate On the baseboard practically all the components fall a 
it in the centre of the comparatively small panel. The two lines, which is preferable to merely distributing ther n 
coil holder, also associated with the aerial circuit, is there- uniformly over the area, and actually facilitates wi 
For ease of construction the ter- = i 
minal strip is mounted hori- 
zontally, the connecting wires 
being passed through holes in 
the back of the cabinet. The 
panel is not supported by 
brackets, and is secured to the 
fillets Pete at the ends of | 
the cabinet. 
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Layout. 


Working Instructions. S ; 


All components should be to 
_ hand before the construction is 
. commenced, so that should any : 
: minor differences from those 
specified. above exist, the neces- 
sary changes can be made before 
drilling is Commenced. A greal 
Se deal of trouble is saved by par: f 
- chasing the cabinet fitted with 
panel and baseboard, 
these. should be carefully 
fitted together with three No. 
4 x #in. brass screws. pai 
reader is reminded | 
eT ETTA ee : nickel-plated screws a 
ne available and look ‘val 
Interior view of the finished two-valve set, After locating the 6 sitio 
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2 and 3 Valve Receiving Sets.— 
for the holes on the panel 
small jin. holes should be 
drilled through, taking caré 
that the point of the drill 
-does not wander, and subse- 
quently enlarged to the size 
specified in the drawing. 
Many small hand braces will 
not accommodate the large 
twist drills required for 
clearing the bushes of the = 
one-hole- fixing components, ` ag 
and the holes can either be SWITCH 
- enlarged with a small rat-tail | È 
file, working to `a Hne, or n A 
with a large twist drill held | 
in a pair of grips and follow- 
ing a guide hole. A polished 
panel finish is’ probably more 
durable than a matt surface, 
while a line finish, such as is 
obtained by rubbing. from 
end to end of the panel with 
fine carborundum cloth, looks 
well. - | 
Before screwing the com- 
ponents down to the base- 
board alk tags should be 
scraped and tinned. To 
facilitate making connections 
with the aerial and battery 
‘terminals a row of suitably 
spaced holes should be made 
m_a piece of thin tin plate | - 
and then cut to form a series 
of tags with ends about #in. 
in length, so that when 
mounted on the under side ; 
of the strip. the ends project “ee 
along the edge of the ebon- 
ite, as shown in the practical — 
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Circuit diagram of the B.B.C. two-valve receiver making use of grid rectification. - 
with reaction, series connected aerial condensers and transformer L.F. coupling. 
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ees + res 


or 


Practical. wiring diagram. It may be necessary to: reverse the leads connecting.to the reaction. coll. ~ 
| _ -wiring -diagram.- Tinned copper wire, 
- No. 18:S.W.G., straightened by stretch- 
‘ing, is used’ for wiring up.” | 


Operation and Results. i 
A No. 5ò coil or its equivalent inserted 

in thé aerial circuit gives a tuning range 

of about 245 to 535 metres. A 150 coil 


should be used for tuning to Daventry, 


and it may-be mentioned that, to pro- 


© vide critical-reaction control, the reaction 
coil. should have .fewer turns. than the 
. grid coil. , The effect of reversing the 


leads to the reaction: coil‘ holder should 


be tested before completing the wiring. 


If the aerial consists of less than 5oft. 
of wire, the aerial should not connect to 


. the tuning coil through’ either of the con- 


densers. It’is. only when better selec-’ 


tivity is required; or when thé aerial is 


a full rooft. in length, that the series 
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Panel drilling details of the three—valve set, 


Sizes of holes: 
wood screws; D, 1/8 in. dia. countersunk for No. 6B.A. screws. é a 


= 


condensers are brought into circuit. At 11 miles from 
2LO, using a short loft aerial, this set gave signals of good 
strength in a normal sized room with a sensitive loud- 
speaker of the horn type. Using telephone receivers and 
by critically adjusting reaction other B.B.C. and Contin- 
ental stations were easily tuned in. Daventry at about 
jo miles was appreciably weaker than 2LO at 11 miles, 
though its signals could be easily followed from a loud- 
speaker without concentration. On a good outdoor aerial 
Daventry not only came in at ample strength, but Radio- 
Paris could be tuned in on a loud-speaker. 

Any good general purpose valves may be used in the two 


The simplicity 
is shown in the above rear view. 
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A, 3/8 in. dia.; B, 7/32 in. dia. 


in the arrangement of components for the three-valve set 
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; C, 1/8 in. dia. countersunk for No. 4 


and in the P.M., B.T.H., Osram, or Marconi 
series may be selected valves giving an amplification of 
from 5 to 7. For good local station reception an L.F. 
valve such as a D.E.5, B.4, P.M.6, or S.7.62 may be 
used in the detector stage, followed by a D.E.5 Ay Bitty 
P.M.256, or S.T.63, using 120 volts H.T. and a grid 

bias of perhaps somewhere between 7.5 and 15 vols: 
o000 “va 

THREE-VALVE B.B.C. SET. 

Local station reception is again the intention with the 
three-valve receiver put forward. What ħas been said in 


stages, 


the case of the two-valve set concerning aerial tuning and 


7 APRIL 20th, 1927. 


r S.L.F. condenser, 0:0005 mfd., with friction control, 4in. dial 
Ormond 


=> | } 

2 Fixed condensers, -0:0003, No. 610 type (Dabilier). 
2 Fixed condensers, 0:0001, No. 610 type (Dubilier). 
1 Grid leak, 2 meg., Dumetohm and holder (Dubilier). 
1 Two-coit holder. 
1 “Ideal” transformer, 2:7 to 1 (Marconi). 

2 “W.B.” valve holders (Whiteley, Boneham & Co.) 


4 
Ponpecseccerivocgeenecvoconegeees’ 


1 Condenser, slow motion, 0-0005 mfd. (Brandes). 

1 2-coil holder, “ Newey ” (Pettigrew & Merriman). 

1 Fixed condenser, 0:0003 and base (Igranic Elec. Co., Ltd.). 
: 2 Fixed condensers, 0:0001 and bases (Igranic Elec. Co., Lid.). 
: 2 Fixed condensers, 0-1 mica, (T.C.C.). — 

1 Fixed condenser, 1 mfd. (T.C.C.). 

3 Valve holders (Benjamin). 

1 “On-and-off” switch, “Trix” (E. J. Lever). 

1 Anode resistance, 159,000 ohms (Varley). 

; | 1 Anode resistance, 250,000 ohms (Varley). 

: I 25-henry choke (R.I.). 

: 2 Grid leaks, 1 még. (Igranic). 
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_the use of reaction equally applies in this case. Anode 
bend rectification has been substituted in place of the leaky 


grid condenser, probably bringing about an improvement 


_ in quality and giving a very smooth control of self-oscilla- 
tion by means of the reaction coil. It is doubtful if re- 


course to the use of reaction will be necessary at a distance - 


of, say, 15 miles from a main station, which should prob- 
ably not be. exceeded if the really first-class quality of 
reproduction which this receiver is capable of giving is 
to be maintained. 


The two L.F. stages are resistance- coupled, using wire- 


wound anode resistances and mica coupling condensers. To 
prevent the circulating of parasitic currents and the 
setting up of oscillation in the L.F. amplifier a resistance 
is inserted in the lead to the grid of the second valve. 


The loud-speaker is operated through the usual choke and ` 


condenser.. 
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B.B.C. TWO-VALVE SET. 


B.B.C. THREE-VALVE SET. 


r 
$ 


8 Nickel-plaled terminals A, E, Al, 42, H.T. +, —, L.T. +, 
— (Belling & Lee). | 

2 Ebonite sh. ouded terminals, P +, P — (Belling & Lee). 

1“ Wearite” “on and off”. switch (Wright & Weaire). . 

1-16 volt G.B. battery “ Ever-ready ” (Portable Elec. Light Co.). 
_ 1 Cabinet, mahogany, 14 x 7 xX 8in. deep (W. and T. Lock). | 

1 Ebonite panel, 14 x 7in. 

1 Baseboard. | 

Wander plugs, sistoflex, screws, wire, etc. 


envepee 


1 Grid leak, 0-1 meg. (Igranic). 

1-16 volt G.B. battery, “ Ever-ready’’ aa Napa eg c. Light Co.). 
9 Terminals, A, Al, A2, E, H.T.+ 1, + 2, y bel. +; 
L.T. —, “ Eelex” (J. J. Eastick). 

z f Terminals, L.S. --, — (Igranic). 
“Camco” cabinet, mahogany, 21 X 7 X 74in. deep (Car- 
rington Man. Co.). . 
1 “Camco” panel, 21 x Tin. 
1 pair “ Camco” brackets. 
1 Baseboard. 
Wander plugs, pex; screws, wire, sistoflex, etc. 
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The components are situated ọn panel and baseboard 
almost in the same relative positions as they appear in the 
theoretical circuit diagram, the apparatus associated with 
each valve being assembled in a unit alongside of it, pro- 
ducing simple wiring with short leads. The detector valve, 
tuning equipment, and associated aerial terminals occupy 
the left-hand end, the components being liberally spaced 
to accommodate the swinging reaction coil. Most of the 
L.F. equipment is assembled in line and packed into smal] 
space, the arrangement giving a clean, workmanlike ap- 
pearance. Like the two-valve set, the telephone terminals 
are in the front, all other terminals being supported on 
ebonite strips attached to the edge of the baseboard. All 
mee parts can be purchased for £6 5s. 

l Constructional Details. - 

Panel, baseboard and brackets are supplied with the 

cabinet, ‘although it is necessary to finish the edges of the 


i 
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i The setting out of the centre lines on which the components are assembled (B-vaive set). 
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2 and 3 Valve Receiving Sets.— 

baseboard, which in this case is 7-ply and, if desired, 
varnish or polish. ‘The brackets also will need to be 
secured, and for fixing the panel with a view to avoiding 
the appearance of screw heads on the front, 6B.A. serews 
should be used, drilling slightly smaller holes. nearly 
through the panel and forcing the screws home without 
need for tapping. 


o 
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It is advisable to slightly elevate the coil holder, and a 
piece of +in. ebonite should be slipped underneath it before 
screwing down. <A screw should only pass through one 
of the holes, as the holder is primarily held in position by 
its one-hole fixing. To facilitate making connection to the 
flexible leads of the holder a small piece of +in. ebonite 
carrying two pairs of tags is secured to the baseboard 
immediately behind the coil holder. 


Pictorial view of the wiring showing the actual route taken by the leads. a3 E; ee 
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Brackets are obtained for supporting the small fixed 
condensers, while insulating pieces will need to be made 
up. to support the grid resistance and leaks ; yin. ebonite ~ 
is used for this, and the clips attached together with con: | 
necting tags with tin. 6B.A. screws and nuts, the heads ` 
being recessed to avoid contact with the baseboard. No. 18 | 
wire is used for connecting up, and all battery leads are 


` run on the face of the™board. Small ebonite cleats; with 
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wi 
grooves to engage on the wire, are made up from sin. 
ebonite sheet, and attached at the points shown in the 
wiring diagram. Construction will be found quite straight 
forward, without any trouble as to fitting the components, 
all being simply screwed down to baseboard or panel, The 
one difficulty that may arise is the fitting of the terminal 
strips at the back of the cabinet. If one so desires the 
cabinet may be-ordered with the apertures already made ~ 
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2 and 3 Valve Receiving Sets.— 
for the strips, so that, having. 
carefully filed the ebonite 
to fit the holes, the width of 
the baseboard is adjusted so 
that the ebonite strips come 
flush at the back. | 
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Valves and Operation. 


- As the valves used in the 
receiver demonstrated ‘were 
of the Osram type, D.E.5B, 
D.E.5, and D.E.5A could 
be recommended for use in 
the three stages: It might 
be found possible, without ¢ 
impairing quality, to employ 
a D.E.5B as the second 
valve, with a critical adjust- 
ment of grid bias, though the 
D.E.5 will, of course, be 
entirely satisfactory. <A 
valve of the L.S.5 or even 
L.S. 5A type may replace the 
valve in the last stage for operating a large loud- 
speaker, and in. this case the grid bias battery should 
be increased to two 15-volt’ sections. In the P.M. 
series the first valve may be a P.M.5B, with a critical ad- 
justment of H.T. voltage and 14-or 3 volts negative on 
the grid, the second valve a P.M.5X, and the output valve 
a P.M.256. It would be useful to have a P.M.6 avail- 
able so that the P.M.5X could be moved. into the detector 


0°0003 mfd 


stage, using the P.M.6 as the first L.F. Alternatively 


the P.M.6 could be tested in the place of the P.M.256. — 
As to tuning range, the performance of the set corre- 
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EFFICIENT H.F. AMPLIFICATION 
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A rear view of. the “ All-Wave Four,” which is to be described in next week's issue. This 
@ interchangeable H.F. transformers “ modern design. 
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The three-valve receiver, though similar in tuning arrangements to the two-valve set, employs 
anode rectification, is resistance coupled, and is provided with a choke loud-speaker feed. 


sponds with the two-valve receiver, and as to actual range 
of reception, as indicated by its ability to bring in distant 
stations, it is perhaps not quite so effective, but for really. 
good quality from the local station little can better it. 
For the listener situated within fifteen miles from the local 
station, or perhaps up to 25 miles if he erects a good 
aerial and who needs a set to give the best possible repro- 
duction with a good grade loud-speaker, and without a 
great outlay, this set can be thoroughly recommended. At 
a conservative estimate good reception of Daventry can © 
be obtained at a radius of 100 miles. 
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'. A BRIGHT IDEA. 


The. newly appointed Federal Radio 
received a’ 


‘Commission ` in America has 
letter -from. an- enthusiastic listener - de- 


manding that immediate steps he taken 


to eliminate seas oh teak 
o ooo 


' PARIS. WIRELESS EXHIBITION. 


` Paris will hold. its . Fourth - Wiles. 
Exhibition from October 28th.to:Novem- . 


ber 13th at the Grand Palais, under the 
auspices of the Syndicat Professionnel des 


Industries Radioelectriques. 
o0o00 


CONFUSION WORSE CONFOUNDED. 

The clarification of the American 
ether, now choked up with more stations 
than it can carry, remains a dream of the 
future, despite the machinery recently set 
up by the American Congress to deal with 
the problem. According to our Washing- 
ton correspondent, these arrangements 
have been rendered practically useless 
through the failure of the Senate to ap- 
prove the allocation of funds for their 
operation and the pay of the Commis- 
sioners. 

It is considered probable that, pending 
a settlement of the monetary question, 
- the three commissioners may be willing 
to serve without pay for eight or nine 


months. 
oo0oo0o0 


BY BEAM TO AUSTRALIA. 

At 6 o'clock on the morning of 
April 8th the official beam wireless ser- 
vice was opened between this country and 
Australia, 

On the previous day a preliminary 
demonstration was given in the Central 
Wireless Office of the G.P.O., and com- 
plimentary messages were exchanged be- 
tween Mr. L. S. Amery, Secretary of 
State for the Dominions, and Lord Stone- 
haven, Governor-General of Australia, 
Mr. Bruce, the Australian Prime 
Minister, Mr. Hughes, and others. 

The messages from London are des- 
patched via land line to Grimsby, whence 
they travel 10,000 miles to the Australian 
recelving station at Rockbank, and from 
there via land line to Melbourne. In the 
reverse direction signals travel from Mel- 
bourne, via land line to Ballan, whence 
they are transmitted to Skegness and 
conveyed by land line to London. 

It is expected that the Indian and 
South African beam stations will be 
ready for testing within a few wecks. 
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THE IRISH IMPORT TAX. 


“An Anti-Tax Campaign has been 


- initiated: by the joint efforts of the lead- 


ing-wireless interests in Ireland with the 
object of securing the removal of the 


` present import duty on’ wireless goods. 
- Parliamentary deputies 
. minded -that the tax is having -4 ruinous 


are , being - re- 


effect on the development of broadcasting 
in the -Irish -Free State. 

It is pointed out that under existing 
conditions the retail prices of wireless 
apparatus are beyond the purse of the 
average citizen, and, owing to the conse- 
quent restricted market, there is no possi- 
bility of establishing a wireless manu- 
facturing industry in the country, so that 
a protective tax is not needed. 

. 0000 
FOUND. i 
The owner of a copy of the 1927 edition 


of The Wireless Amateur's Diary and 
Notebook which has been found in a 
train is invited to make applicątion 


for it at the offices of this Journal, giv- 
ing evidence to prove ownership. 
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“HUSH HUSH” STATION IN PARIS. 

Excitement has been aroused in Paris 
over the discovery by the police of a 
secret wireless transmitting station of 
high power, believed to be operated for 
the purpose of communicating Bourse 
prices to foreign countries. 

But, whatever the purpose of the trans- 
missions, nefarious or otherwise, the 
authorities are agreed that the station in- 
fringes the Government telegraphic mono- 


poly: ‘The two operators, together with 
four foreign bankers, are accordingly 
being charged with committing this 
offence. 


Apparently the existence of the station 
was first suspected on account’ of a 
number of mysterious advertisements ask- 
ing for wireless operators. 

oo0oo0o0 
, . THE RANGE OF ATMOSPHERICS, ` 

Members of the Incorporated “Radio 
Society of Great Britain have received an 
invitation to attend a moku of- the 
Royal Meteorological Society, Crom- 
well Road, South Kensington, Swi. at 


git’), i gaT 
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AUSTRALIAN BEAM SERVICE. 


The Marconi receiver at Skegñess, an important 
link in the new chain linking London and Melbourne. 
a corner of the receiving room with the land line connections an 


The photograph shows 
high Speed 


recording instr Ripe ntey 
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5 o'clock this evening (Wednesday), when 


‘an interesting report on ‘' The Range of 
will be brought forward ` 


Atmospherics ” 
and discussed.. The opener of the dis- 


cussion will be Mr. R. A. Watson Watt, - | 


B:Sc., of the Radio Research Board. . A 


limited number..of tickets of admission . 


_ will be available for members on applica- 


tion at the offices of the Radio Society, 


53, Victoria Street, Westminster, S.W.Y. 
on aes i 0000 l , 
-WORLD-WIDE AMATEUR TESTS. 

- År international test to be held in May 
for the purpose of ascertaining the most 
dependable amateur transmitting stations 
in each country, and to be participated 
in by amateurs all over the world, has 
just been-announced by the Communica- 


_ tions Department of the American Radio 


Relay.League. The test will start on 
May 9th, to last for two weeks, and will 


be open to anyone in apy country-of the - 


world possessing an amateur transmitting 
and receiving station. — i 
“Messages will be filed for delivery in 
all countries, and the amateur station in 
each locality showing the quickest, most 
accurate, and most consistent performance 
in connection with , the. forwarding of 
these messages to their destinations will 


- receive a suitable certificate designating 


. 


A 


. grofip of Press representatives at the Bell 


. of reports, etc. 


U.S.A. -I wish we cou 


it as an official foreign contact station. 
Readers interested in the test should 


_ make immediate application for further 


particulars to the Secretary of the Ameri- 
can Radio Relay League, Hartford, Con- 
necticut, U.S.A. 

a 0000 
“ SOME THIN NEW.” 


Amateur transmitters occasionally get | 


more than they expect in the direction 

The following string of 

questions has been réceived by a Glas- 

gow transmitter from an enthusiast in 
Rockdale, Texas. 

‘* Dear j ; 

- I saw in the Dallas News where 

you heard one of our stations over in 

U.S.A. that is some thin new to us. ... 


r. Te > 


‘I hate to put you to so much truble by 
"$0 maney questions but we are. 


aski 
roude that you can’ get our stations in 

; d get your stations 
on what meter do youall broadcast and 
what is‘ some of station call letters and 
what, power is. your station how maney 


watb . please tell. me all aboute your 
radios I have been in the radio buisness - 


for aboute -four years but we cant learn 
to much’ we have to maney stations in 
U.S.A. we have some thing over sixteen 


-hundreds stations I guess that is the ~ 


reasop -wp cant do much on distens so 
I guess’ my. letter’is ‘tire some but I hope 


‘you, will’ añs it and tell me all aboute 
stations so I hope to”here from you. | 


ae re < Yours Truley - 
~~ g Í i) © . j 7 - ameme 


ac 
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. TELEVISION ‘DEMONSTRATION IN __ 


FL. NEW YORK | ae 
. In a square of glass 2in. across, a 


laboratories in. New York saw the figure 
of Mr. Hoover, the U.S. Secretary of 
Commerce in Washington, speaking on the 
telephone -200 miles away. `. 


This successful demonstration of tele- 
vision was carried out on April 7th and 
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TRANSMITTER WHO RECEIVES HIS OWN SIGNALS. Mr. Boyd Phelps (2EB) 


of Jamaica, New York, with his short-wave transmitter specially designed 
on 5 metres. In his hand is a 5-metre wavemeter. 


or work 
he cannot discover an 


amateur who will receive on such a low wavelength, Mr. Phelps has installed an 
automatic transmitting key; he is thus able to tour the country in a car and pick 
up signals from his own station ! 


` was organised by the American Telephone 


and Telegraph Company. The experiment 
was first performed on the telephone line, 
but subsequently the party witnessed a 
number of vaudeville ‘‘turns’’ trans- 
mitted. by wireless from the Whippany 
broadcasting station, New Jersey. For 


the benefit of a large audience, the pic- 


tures on the small glass square were pro- 
jected on to a screen, and although the 
definition on the screen was not so clear 
it was generally agreed that the demon- 
stration was a remarkable success... 
The person whose picture was ‘trans- 
mitted (says the Z'imes New York corre-_ 
spondent) sat in front of a cabinet con- 


taining .three large photo-electric cells, — 
Across ‘the -subject’s . 


each .15in. long. 
features ran a beam of light directed to. 


`- successive ponte -by a rotating reel, with 
S agi 


2,500 points pierced `in'the edge, in such ` 


a manner as to'direct the beam to every > 


part: of the feature’ The’ changing 
currents set up in the photo-electrie. cell- 
were amplified 5,000;000,000 times ‘before 
_- So clear “was ‘the ‘‘-pic- 
ture?’ on.the receiving screen that it was 


possible to. distinguish the -persoa’s teeth - . 
‘and the ash on the end ofa -cigarette. 
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WIRELESS AT WESTMINSTER. 


TEE oS E e T EE pu e E a eS 
_ By our PARLIAMENTARY CORRESPONDENT. 


Interference by Experimenters?.,. ` =i 


‘Sir Frederick ‘Hall asked the’ Post- 


_ master-General in the House of Commons 


last week whether his attention had been 
called -to the annoyance caused to 
listeners-in on three nights a week when 


Works. | 


d 


dance music was being broadcast from 


‘Daventry; and whether, seeing that this 


annoyance was due to the fact that 
holders of experimental licences availed 
themselves of their privileges on these 
occasions, he would take steps either to 


forbid“any testing to begin until Daventry — 


had closed down, or, alternatively, to 


terminate the pee from Daventry ` 


at 11 p.m. on Mondays, Wednesdays, and 
Fridays? — 
Sir W. Mitchell-Thomson said that his 


_ attention had not previously been called 


to this matter. He was surprised to 
learn that there was any appreciable 
interference by experimenters with the 
reception of Daventry programmes, as the 
wavelengths which experimenters were 


‘authorised to use were far removed frm 


the 1,600 metres wavelength of the 
Daventry station. If Sir F. Hall would 
bring’ any particular case of which he 
might have knowledge to the attention of 


‘the B.B.C. they would no ‘doubt imme- 


diately investigate it. 


0000 


` A Cenotaph Broadcast. - 5 


In reply to Major Cohen, who asked 


` why he had refused the request of the- 


British Legion to broadcast their. annual . 


‘Cenotaph service--on Whit Sunday, in 


view of the value of the service to thou- 


sands of ex-Service men and widows and 


dependants .of ex-Service men who were 
unable to be in’ London on that date, 


` Lord Wolmer said that no such request » 


had been made to the - Postmaster- 


= General.: The matter fell within the pro- 


vince of the First Commissioner of 
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THE FARRAND LOUD-SPEAKER. 


A loud-speaker of the cone type which 
has attained considerable popularity in 
the United States is the Farrand, a pro- 
duct of the Farrand Manufacturing Co., 
Inc., and handled in this country by Lar- 
sen de Brey & Co., 14, Brownlow Street, 
Holborn, London. 

. It is a beautifully finished instrument 
consisting of a double 14in. cone which, 
instead of being constructed of shaped 
cardboard, is of exceedingly thin wood, 
and, judging from the stiffness, the wood 


„used is probably in the form of ply. 


A critical adjustment of the reed is not 
required, and it is merely ‘necessary 


to tighten up the adjusting screw in the . 


centre, which suggests that the movement, 
is a differential one. The loud-speaker 
does not work on small input, but when 
a second L.F. stage is employed excellent 


` reproduction is obtained. Although giv- 


ing a good response in the base, there is 
no tendency for the louder notes to pro- 
duce a booming sound, an effect which is 


The Farrand cone loud-speaker. On the 
reverse side the cone is open at the 
centre. 


sometimes met with in loud-speakers of 
this general type. Both speech and music 
are reproduced with a clean crisp sound, 
and even on heavy input, such as is ob- 
tained from two L.S.35A. valves in parallel 
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Review of the Latest Products of the Manufacturers. . 


working on 300 volts, with signals from a 
local station, there is no tendency to 
rattle. í 

The general finish is good, and the 
apearance attractive both as regards the 
decoration of the cone and the antique 
bronze base. 
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MANDEM DIALS. - 


As there are on the market many vari- 
able condensers fitted with small and in 
some cases unattractive dials, the supply 
of a separate dial by McLeod & McLeod, 


The new Mandem dial. It is of good 
design and cleanly finished. 
329, High Holborn, London, W.C.1, wil 
be appreciated by many amateurs ‘who 
wish to improve the appearance of their 


sets. 


The dial which is 4in. in diameter is 
a really attractive job. It is. cleanly 
moulded in ebonite and carries a 
180° scale. The operating ring is 


- liberal in diameter, and the milling is 


deep and sharp. Examined for trueness 
the underside was found to be perfectly 
flat. Fixing is provided by means of a 
recessed grub screw. | oom Ps 
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FIGURED ALUMINIUM PANELS. 


Several attempts have been made by 


amateurs to replace the usual ebonite 
pane] by one of aluminium. The diff- 


culty usually encountered- is to provide . 


a good finish for the aluminium surface 
and the amateur sometimes finds that the 
grade of aluminium he is working will 
not take a bright polish. 

Attempts have been made to produce a 


figured surface and here again a good 
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deal of skill and experience are required 


to produce a really attractive finish. 


The demand for aluminium panels is 
now being met by White Bros. & Jacobs, 


Ltd., 46, Chalk Farm Road, London, 


N.W.1, bearing an engine turned finish and 
covered with a hard transparent lacquer. - 

The accompanying photograph does not 
show the panel to its best advantage, and 
the small circles, resembling an engine 
turned finish, which are marked with regu- 
larity over the surface look well when re- 
flecting light, particularly when in com- 
bination with the ebonite tuning dials. 
Aluminium panels will not be found diff- 
cult to drill, though when the condensers 
of several tuning ~circuits -are assembled 
on the conducting panel somewhat large 
holes must be drilled to accommodate 
small insulating bushes-to prevent short- 
circuiting the grid biassing cells. Being 
covered with a hard transparent varnish, 
the surface can be cleaned down without 
injury to the marking, and will remain 


bright without oxidising or corroding. 
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A substitute for ebonite panels. - As 
aluminium panel with an engine turned 
surface protected with a hard trans- 
E parent lacquer. 
The panel supplied for examination was 
jsin. in thickness, and was quite stiff. 


- Aluminium papels of this type are likely. 


to become exceedingly popular in the near 
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3 -VOLUME CONTROL. 

is n ow. recognised that one of the 
‘tive controls of signal in- 
_ obtained by varying the 
a current of the H.F. ampli- 
ng valve. The full benefit of this 
; is, however, felt only when 
at operates smoothly and 
en it rs value is suitably chosen 
os to the valve. It would 
pa reprake to use a 30-ohm 
t to control a 2-volt valve 
0.3 amp., as a movement 
5 ish through a few degrees 
: = a very large difference 
miss age this valve a maxi- 


rigs 
Ie 


Solt eae consuming 
on the other hand, will 


le resistance ‘is inserted in 
with its filament ; a maximum 
ue of 50 ohms is not too great. 
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n “sp pite of t the Saet that a valve 
fie asia‘ 

less ser sitive | than when function- 
z with the 1 more generally used 
aky gr d condenser, the former 
mer it is becoming increasingly 
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scme complex ones which are now 
obsolescent) in which coils having a 
high H.F. resistance are used, but 
it is a matter of considerable import- 
ance when the detector valve follows 
a modern H.F. transformer. In 
fact, the increased amplification ob- 


Fig. 1(b) s=Fine adjustment of grid voltage 
by potentiometer control. 


tainable tends to offset the reduced 
detector efficiency, and, except per- 
haps when dealing with a very feeble 
input, signals may- actually be louder 
than when grid detection is used. 


Generally speaking, a valve with | 


an amplification factor of 20 or even 
much more is to be recommended as 
an anode rectifier. ~ Many of the 
modern high-magnification valves are 
particularly suitable, and some of 
them have an exceptionally sharp 
bend on the lower part of -their 
characteristic curves. 

To obtain the best results on weak 
signals, it is essential that the 
steady voltage applied to the grid 
should be of such a value that it is 
normally maintained at this point of 
curvature. When dealing with very 
large applied H.F. voltages as re- 
ceived from a near-by station, the 
adjustment of bias is not critical, 
although it is desirable that the grid 
should be sufficiently negative to 
prevent the flow of grid currents. 


= Under such conditions the simple 
1(a) is- 


arrangement shown in Fig. ; 
adequate, It will be seen that the 
lower end of the tuned circuit is taken 
to the negative side of the filament: 
pauk a mga bias saat 


A Section Mainly for the New Reader. 


It should be realised that there are 
two distinct methods of adjustment 
whereby the valve may be made to 
operate on the lower bend; either 
the grid or anode voltage may be 
altered, and thus a correct operating 
point may be- found with the ar- 
rangement referred to above, even if 
the valve has a sharp bend. In prac- 
tice, however, two variables are 
always inconvenient, and it will be 
found better to keep the plate volt- 
age fixed and to make finer adjust- 
ments of grid bias than are possible 
by varying the battery tappings with 
the aid of a potentiometer connected 
as in Fig. 1(b). 

Still another method of obtaining 
fine control of grid bias is shown in 
Fig. 1(c); this, however, is only ap- 
plicable when a 2-volt detector is 
used in conjunction with 4- or 6-volt 
valves. One end of a rheostat 1s con- 
nected to the filament, and a lead 
from the megative side of the L.T. 
battery is soldered to a suitable point 
en the winding. By joining the lower 
potential end of the tuned circuit to 


the contact brush, the correct propor- 
tion of the total voltage ‘* dropped ”’ 


across the resistance is applied to the ` 
grid. 


Fig. 1(c).—Another method, only applicks 
ble when there is sufficient voltage drop 
in the resistance. 


In each of the diagrams a by-pass - 


condenser C is shown. While not 
absolutely essential, its inclusion is 
recommended. Any capacity of from 


o.or mfd. upwards may be used for : 
i ay, Hey pase: Cone Toa phe | 
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DISSECTED DIAGRAMS. 


Practical Points in Design 
and Construction. 


No. 68.—A Resistance - Transformer 
7 L.F. Amplifier. 


The anode circuit of the preceding valve (connected to the input 
terminal), is completed through a resistance with shunting con- 
denser and H.T. battery. Filaments of the L.F. vaives 

connected in the usual manner. ! 


HOODOO 
90000 


The plate ‘circuit is completed through the L.F. transformer — 
primary and H.T. battery. The secondary.is joined across grid 
and filament of Vo, with bias battery interposed. 


T is intended that this amplifier 

and the detector (with or without 
H.F.) preceding it should be fed 
from common batteries. Thus a 
separate set of parallel battery ter- 
minals are generally mounted on the 
‘‘ input ” side. l 

No attempt will be made to deal 
with the values of the anode resist- 
ance R,, the by-pass condenser (C,), 
or the coupling condenser (C,), as 
this matter has been dealt with else- 
where on several occasions. The grid 
ak (R,) will be chosen with regard 
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The present series of diagrams is intended to show progressively, and in an easily 
understandable manner, the various points to which special attention should be paid in 
the design of typical wireless instruments, and at the same lime to assist readers in 


mastering circuit diagrams. 


The “mixed” L.F. amplifier circuif shown below is 


becoming increasingly popular, and is particularly suited for adding to the HF. 
amplifier-detector set shown in last week's issue. ‘This combination gives, in essentials, . 
| the circuit of the “ Everyman Four” receiver. 


are 


speaker. 


to the capacity of C,. The insulation 
of all these components must be of 
the highest order. 


The present tendency is to use as ` 


V, a valve of about 20,000 ohms im- 
pedance. With the usual 120 volts 
H.T. supply a negative bias of 
3 volts may be applied to its grid. 
With the valve mentioned above, a 
low-ratio transformer, with a large 
primary, is suitable. Alternatively, 
a valve of lower impedance may be 


used with the same transformer and- 


suitably .increased bias, with a still 


L.F. voltage variations developed across the anode resistance are 
applied to the grid of the first L.F. valve (V;) through a condenser 
fitted with a leak, through which a négative bias is applied. 


The anode circuit of the second valve is completed through a loud- 


A resistance (R3) of about 0.5 megohm is inserted in 
the grid circuit of V; to isolate it from H.F. impulses. 


better response on the lower frequen- 
cies. This will give less amplifica- 
tion and will automatically reduce the 
tendency towards overloading. 

The question of cost enters largely 


‘into the choice of an output valve 


(Va), as it should be emphasised that 
large power outputs are only obtained 
by expending a considerable amount 
of battery power. This valve should 
accordingly be of the lowest possible 
impedance consistent with the H.T. 
current (and voltage) which can con- 
veniently be fed to it. 
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Factors Governing the Strength of Received Signals. 
By W. H. F. GRIFFITHS. 
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~ ae compartment of 
ee City-bound morning train 
pire hears some such state- 
a “ 2LO was penalty weak : 
igh fe : formed through 
i7 of course, necessarily Be]. 
s { the ‘ man-in-the- 
soe ose only instrument for the 
rison of signal strength is the 
man ak Wireless men know how utterly impossible 


O € nploy the ear as an instrument for the compari- 
f sound intensities even when the interval between 
L ands to be compared is brief. For any statement 
relative signal strengths to be made on two anar 
arate d by- an interval of twenty-four hours, and, 
“prob: ee with the ears in an entirely different 
h ysical CO lition brought about by a variety of causes, 
icl is the strain of a noisy city, is well known 
rd, especially when the statement has quanti- 


eten tions, such as a definite small percentage 


a $s re 
> ju udge e the relatiye sional strengths of a local broad- 
st stat ae ‘successive nights to be, say, 20 per cent. 
ferent is therefore an impossibility unless meters are 
= , and yet one would certainly not expect greater 
ation S an this when situated within, say, ro miles 
a tion, assuming tbe ratio of modulation ampli- 
e to carrier-wave amplitude maintained 
nstant b y the station engineers ; 7.¢., great 
; lations KA gma ASLEN are 


$ Fn 
i oig S < 


io ete | are e eed in 
of transmissions from stations 
e g on the 300-500 metre waveband) 
E t | 100 miles distant. 


o ay 
ne oe > 4 rA 


tent to which this energy is 
10 dulat ted. J n fact, variations of ‘* modulation ratio ’ 

t audi juency variations) of the transmitter may 
TO luce | much greater variations of actual signal strength 
those caused by radio-frequency variations. 

t is poss Pole sowerer, to control this modulation ratio 
iring trar smissions , and, normally, one may assume 


on the e 'e 


. That is to say, the amplification control — 
es jat; for instance, all contralto pe 


a - 


ity et 


Quite erroneous ideas of the constancy 
of signal strength obtained from a local 
broadcast transmission are sometimes 
neglecting to take 
account of many 

present at the receiving end. 


TOP RO REET TERRE TEETER ETCETERA eed 


casting station. 


‘is k kept eine constant for any given class of- 
nee 


are made to effect roughly the same 
mean modulation’ ratio throughout 
their performances, further brief ad- 
justments having, of course, to be 
made to suit an increase of power 
occurring on certain of the soloist’s 
notes (characteristic of the particular 
singer), in order to prevent brief 
period over-modulation. 

If it is assunied that the modulation ratio throughout a 
given class of musical item is maintained (by control), 
always, at the same constant mean value, then the actual 
signal strength or audibility will be dependent only upon 
the amplitude of the radio-frequency carrier-wave, and 


variable factors 


_ this can be measured at the receiving station without 


reference to modulation ratio except for sudden fluctua- 
tions, of very brief duration, due to over-modulation 
which can easily be detected and ignored. 


Local Variable Factors. 


Even by the use of meters, however, small carrier-wave 
variations are not easy to determine unless one has a com- 
plete knowledge of all the possible variable factors at 
the receiving end. If an aerial is simply tuned to reson- 
ance with an incoming transmission by means of an 
inductance L (Fig. 1) the ‘‘ resonance volts °’ across the 
latter may be nieasured by means of a high- 
impedance thermionic detector voltmeter 


this voltage, and, if the aerial is exactly in 
resonance with the incoming signal wave, 
the E.M.F. induced in the aerial by the 
potential gradient of the advancing wave- 
front is also proportional to the voltmeter 
reading. 

Quite apart from variations of field 
Strength of the transmission being received 


L, by change in disposition of leads or by 
swinging aerial. 


appreciable. 
between readings. 


_ 2. Variations of aerial circuit effective cecistanee due t Ap 
series resistance changes, such as earth eon) plugs, 
or switches, or other contact surfaces. - _ Bate 

osi Variations of aerial circuit effective rastao due — 


osc ielectric losses in aerial insulators, in the insulation 


V. The aerial current is proportional to 


Tuning will be fairly sharp, because 3 
the only load on the circuit, that of the voltmeter, is iñ- 
This error is eliminated by careful peraning $ 


however powerful their actual voices, al 


P ar upon Modu- it is possible to experience variations of a 
da atio. — voltmeter readings due to a variety of vey 
eception of radio-telephony, Pani AE eilan causes, among which may be enumerated 3 
sh yee? e z actual | ‘signal strength, aS €X-°. the radio-frequency E.M.F. the following : — A 
rienced oe TS nObGnL ye Ce Penden a eee Aer e eee branes x. A slight detuning of the aerial circuit A 
pon the 7 adio-frequency « energy, but also transmission from the broad- by a mechanical “‘ drift ” of the inductance SH 
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The Constancy oi B.B.C. Transmissions.— . 
of the tuning coil or in any solid dielec- 
tric material between the aerial and 
earth lead-in wires. 

4. Variations of aerial circuit effective 
resistance due to changes of impedance 
of another aerial in close proximity to 
the one in use. 

5. Variations of aerial circuit effective 
resistance due to changes of load, if any, 
taken from it. This possibility should 
always be eliminated by making sure 
that the thermionic voltmeter is the only 
load imposed, and this is usually negl- 
gible and certainly constant. 


Misleading Signal Strength Curves. 


In order to show how important these 
local variations may become, the reader 
is referred to the curve of Fig. 2, 
curve A, showing the signal strength 
variations of 2LO at 10 miles between 
6 p.m. and 10.45 p.m. on a particular 
evening, as they would have appeared 
if the voltmeter readings had been 


~ 
> 


TNS 


HANG 


pá 
ECE 


TIME o JANUARY 1927 


AERIAL- EARTH INSULATION IN MEGOHMS 


E 
ae 
=Z 
EE 
| 
a 


Fig. 3.—Curves (A) and (B) reproduced from Fig. 2 
the effective aerial circuit resistance. 


accepted as an Pae e trye criterion. It will be 
observed that this curve shows a steady increase of signal 
strength as the night progressed, just as one ‘would expect 
in the reception of a long-distance station, due to the 
Heaviside layer and the well-known night effect—the 
total change is seen to be nearly + 20 per cent. from a 
mean value of 1.21 volts. | 

This was. known to be far too great a variation, and 


corrections were applied to the curve—corrections made . 


Curve C shows the 
Pmprovenient: of aerial-to-earth insulation throughout the evening, and curve D 


APRIL 20th, 


1927. 


TIME (P.M) JANUARY 1927 


Fig.. 2.—Curves showing (A) the apparent vari- 

ation in signal strengtn during the course of 

an evening of 2LO at 10 miles, and (B) after 

correcting for variations. in the effective resis- 
tance of the aerial circuit. 


possible by a knowledge of the effective 
resistance changes of the aerial cir- 
cuit from . readings taken at half- 
hourly intervals during the test. After 
these corrections had been made the 
„curve was completely altered, and is 
“shown in Fig. 2, curve B. Many of its 
irregularities were entirely. smoothed out 
-and the total change, it will be seen, was 
reduced to + 4.5 per cent. from a mean 
value of 1.37 volts—a variation which 
is quite negligible, and which is, in fact, 
outside the limits of accurate measure- 
ment unless the utmost /recaution is 
`- exercised. 

The explanation for the care changes 
in the pseudo-voltage curve A is fairly 
simple. ` 

Ir the first place, the day, during the 
hours prior to the commencement of the 
test, had been very wet, and the D.C. 
insulation resistance of the aerial (from 
earth) at six o’clock was found to be only 

0.5 megohm. At half-hourly intervals 


EFFECTIVE RESISTANCE OF AERIAL CIRCUIT IN OHMS 


throughout the evening the D.C. insula- 


tion of the aerial was tested and showed a steady im- 
provement, until at nine o’clock it. reached the value 
ro megohms, which, from experience, was known to be 
a good normal value. The curve C of Fig. 3 shows this 
improvement of insulation, which was undoubtedly due 
to the dry, bright evening. These valties of insulation 
resistance were not in themselves the direct cause of any 
appreciable increase of effective resistance of the aerial 
circuit. 
» B 30 
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The reactance of L at 361. 4 metres (the wave 


> ae 
oe! ->< J 
Fos ` e E a 
a > = 


APRIL a 1927: 


e Constancy of B.B.C. Transmissions.— 

léi 1g) h of 2LO) was about 880 ohms, and a resistance of 
‘1-0 megohm shunted across this would only have increased 
the effective resistance of the aerial circuit by about 0.75 
ohm. The normal (lowest experienced) aerial circuit 
= ance was known to be 36.5 ohms, and the value 
Tom curve D, Fig. 3), corresponding toa D. C. insula- 
on of 1.0 megohm (on curve C), is seen to be 46 ohms. 
ee ds, however, reasonable to suppose that the improve- 
men “of D.C. insulation resistance could be taken as a 
ough indication of a reduction of dielectric losses of the 
unclean aerial and lead-in insulators, although the two 
quantities are not in any way numerically related. 
. asurements of effective resistance (also made at half- 
surly intervals during the test) proved this to be the 
, the curve D giving the general steady decrease in 
effective resistance from 46 ohms at six o'clock to 36.5 
ohms at 10.30 p.m. It will be noticed that the decrease 
bf A.C. leakage lagged somewhat behind the decrease 
E D.C. conductance by a period of about an hour—this 
lso is, perhaps, conceivably natural. 

This gradual aerial improvement therefore explains the 
apparent gradual increase in signal strength of curve A 
(are wn also on Fig. 3 for comparison with the curve of 
aerial resistance), but the well-defined drop of. voltage 
from seven o’clock precisely until 7.53 p.m. was.due to 
y absorption by a neighbouring aerial. The tuning 
near-by aerial lower and smaller than the one in use 
been shown by the present author! to effect a con- 
e srable reduction of signal strength, and, in the present 
, a sudden drop of 5 per cent. occurred at the moment 
opening the earthing switch of an already tuned and 
kied crystal receiver. The sudden fluctuations be- 
en seven o’clock and 7.5 p.m. indicated a catwhisker 
justmient of the interfering receiver—rises due to 
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insensitive low-resistance crystal contact and falls due to 
complete catwhisker release from the crystal. The effect 
of this absorption is shown as an increase of effective 
resistance in curve D: (Fig. 3), and at 7.53 p.m., when 
the interfering aerial was earthed (and its impedance 
therefore tremendously. increased), the signal strength 
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Fig. 5.—The effective aerial circuit resistance is frequently 

increased by poor insulation at X due to accumulation of dirt 

or moisture in the fibre when the switch is exposed to 
the weather. 


was suddenly increased corresponding with a sharp 
decrease in aerial resistance. 


The Correction of the Signal Strength Curve. 


Having ascertained to what causes the local variations 
were due, and having plotted the curve of effective aerial 
resistance variations, corrections were applied to curve A 
of apparent signal strength by multiplying the voltmeter 
reading at any instant by the ratio of augmented effective 
resistance at that instant to the normal (lowest experi- 
enced) value of aerial resistance. This gave the voltage 
that would have been obtained across the aerial tuning 
inductance had the effective resistance of the complete 
aerial circuit not been augmented by any 
means, but remained constant through- 
out the test at its normal value of 36.5 
ohms, and the resulting curve is there- 
fore a true criterion of field strength 
fluctuation in the neighbourhood. of the 
receiving station. 

It is, perhaps, interesting to note that 
in dry weather, when the insulation re- 
mained constant throughout the day of 
the test, and when local interference was 
known to be absent, curve E, Fig. 4, of 
actual resonance volts was obtained. 
This curve is typical of many ob- 
tained under perfect conditions, and 
has a mean value only 1 per cent. 
different -from that of the corrected 
‘curve of Fig. 2. 

Curve F of Fig. 4 is typical of signal 
strength curves obtained from 5XX, 75 
miles distant, the maximum variation 
being + 3 per cent. The constancy of 
field strength from a transmission at this 


much longer wavelength employed. 


_ Short-period variations of signal volt- 
age, of course, occur, due to excessive 
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= distance is largely due, of course, to the’ 
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The Constancy of B.B.C. Transmissions.— _ 
modulation, and these should not be`taken into account. 


=. For this reason the modulation ‘should -be observed 


_ during tests of this kind by coupling a rectifying circuit 
with telephone receiver sufficiently loosely ‘to the aerial 
inductance ` so that no. change of voltage is detected 
due to its proximity—this is best accomplished by 


using a semi-aperiodic coil, of very high inductance, far- 


removed from L. 


If the moving coil instrument of: the thermionic volt- 


meter is sufficiently (excessively) damped it will not-indi- 
cate these sharp over-modulation variations, and if, on the 


other hand, the moving system is inclined to excessive ` 


‘“over-swing °’ they will be much exaggerated. 
Conclusion. k 


In conclusion the author would emphasise the import- 
ance of using the D.C. insulation resistance variation of 


Reception in India. ae | 

Mr, R. J. Drudge-Coates (AI DCR), 
Rawalpindi, gives his experiences on re- 
ception of European signals. ’ He ‘states 
that on 45 metres they are just audible 
at about 1830 G.M.T., and are best from 
about 2000 to 2400 G.M.T., fading out 
with daylight at 0030. On 32 metres 
signals are good from 1430 to 0030 
G.M.T., and their strength is better than 
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_ TRANSMITTERS’ NOTES | 
| AND QUERIES. 


APRIL 20th, 1927. 
the aerial as an indication of the. changes -of total di- 
electric loss. at radio-frequencies. , There is one fault 


common to many aerials-:that may be traced in this way 


—the losses which occur in outside earthing switches of 
the double-pole change-over type usually mounted on 
porcelain bases, as sketched in Fig. 5.- The porcelain 
base is glazed, and so causes very little trouble, even in 
wet weather, but the. insulating piece, X, which bridges 


the two switch -blades is usually of fibre, and when this 
becomes damp when dirty, it-is a source of loss by -no 


means inconsiderable:,° +--+, Bee 
. In one ‘case of the writer’s experience, although- the. 
D.C. insulation of the aerial system was only increased 
from 5 megohms to 13 megohms. by. the removal of this 
bridge piece, ‘the effective resistance of the- aerial: was 
decreased by 3.5 ohms, which. was equivalent to a pure 
shunt resistance of only 2.2 x 10° ohms across a reactance 
of 880 ohms, the wavelength being that of 2LO. 


waveband.. He and Mr. E. T. Pethers 
(G 6QC), 3, ‘Conley Street, East Green- 
wich, S.E.10, are «transmitting on this 
waveband,on Mondays, Wednesdays, and. 
Fridays, after 2300 G.M.T., and will be 
glad of any reports from listeners. ` 
: 0000 

QSL Cards for Belgian Amateurs. 

We are asked by the Reseau Belge to 
state that QSL cards for amateur trans- 


on 45. metres. U.S.A. signals come in 
well after 2300 G.M.T. 

Mr. Drudge-Coates also tells us of an 
interesting low-power test with the 
. American yacht Warrior (KFSX), 
then at Colombo, a distance of 1,700 
miles from Rawalpindi. The H.T. of 
his receiver was keyed, and a transmis- 
sion made on 39.8 metres. Signals wera 
reported by KFSX as R2, steady. The 
receiver was an 0-v-1 Reinartz using 75 
volts to V24 valves. | 

o0o000 


. Shortwave Transmissions. 
The American station 2X AF, operated 


1500 to 2200, and on Fridays from 1800 
to 2300, G.M.T. 
oo0oo0o0 


Mr. Gerald Marcuse (G 2NM), Queen’s 


Park, Caterham, will be conducting. tele- 


phony tests on 90 metres every Sunday 
at 14.30 and 18.30 G.M.T., commencing 
with 1.5 watts input to aerial and 
gradually increasing the power. He will 
welcome ` and acknowledge all reports. 


Mr. T. Woodhouse (G 610), 31, Tresco 
Road, S.E.15, will welcome the co-opera- 
tion of any provincial experimenter who 
may still be working on the 150-200 metre 


mitters in Belgium should be addressed 
to their headquarters at 11, Rue du Con- 
grès, Brussels, and not to 88, Bould, 
Lambermont, as stated in our issue of 
April 6th. are . 


New Call Signs Allotted and Stations 
- - Identified. l 


G@SKH RH. P. Collings, 144, West Hill, Putney, 


2BAS K. ‘C. Wilkinson, Jnr., 133, Half Moon | 
Lane, Herne Hill, S.E.24. (This call- 
sign was given incorrectly in our issue 

of March 16th, as 2BHS). 
AI2KW L. E. W. Jones, “A” Corps Signals 
Karachi, India. f 


oc 


by the General Electric €o. at Schenec- 
tady, New York, will transmit regularly 
on Thursdays from 6.0 p.m. to midnight 
E.S.T. (23.00-05.00 G.M.T.) in addition 
to its present transmissions on Tuesdays 
at 6.0 p.m. and on Saturdays at 6.30 p.m. 
E.S.T. The wavelength is 32.77 metres, 
and the station transmits the ‘same 
programme as WGY. 


o000 


2XG is also transmitting telephony tests 
on 15 metres at about 2.0 p.m. on most 
days. 
0000 

Another experimental short-wave 
station of interest to amateurs is PCJJ, 
owned by the Phillips Lamp Works in 
Holland, which is working on 30.2 
metres. We understand that this station 
has recently been heard in Sydney. This 
is claimed as a record distance for short- 
wave broadcasting. | 

The station was also clearly heard in 
the Dutch East Indies, Dutch West 
Indies, and South Africa. 

A secular broadcasting programme is 
now being transmitted on Mondays from 
1800 to 2200, Tuesdays from 2000 to 
2400, Wednesdays and Thursdays from 


under the call-sign K 16, which is owned by 
situated on the roof of an eight-story building. 
50 watts to a Hartley circuit giving .6 amp. in the aerial and the wavelength 


A GERMAN TRANSMITTER. The amateur station EK 4AEO, formally operated 


Herr Karl Kerger, in Hamburg, arid 
The transmitter has an input 


is 39 metres. 
` B 32 
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Wavelength and Power Tests.—New Long-wave Stations.—Future of the Queen’s Hall.— 


Noise from .Trams.—German Broadcasting Handbook.—Coming Events. 


The King at Cardiff. j 

The King’s Speech at the formal open- 
ing of the National Museum of Wales on 
April 21 will be broadcast from Cardiff 
and relayed to Daventry. Other stations 
of the B.B.C. will pick up the Daventry 


transmission by wireless link for re-broad- 


casting. == >- 

Eo : 0000 
Daventry and Son. 

The interest shown in ‘ Daventry 
Junior ” has misled many listeners into 


supposing that the new station is now 
conducting its preliminary tests. This is 


not the case; it is Daventry Senior that. 
has been busy with tests after the regular © 


broadcast programmes have closed down. 
The tests are being conducted -with 


various Continental stations, using the- 
longer wavelengths, in pursuance of the . 


mandate given to Capt. Eckersley by the 
International Broadcastin 
Genéva last February to investigate the 
oblem of the allocation of long wave- 
lengths among European stations. 
-" ee ©0000. ~ 


l 5XX Testing, 


The tests have been, and are still being, 
conducted between < Daventry, Radio- 


Paris, Konigswusterhausen, Rome, and 


Karlsborg, and the first series consisted 


of experiments with varying wavelengths 
keeping a constant separation of 10 kilo- 


cles between each station and keeping ~ 


- the power constant. A -second series of 
tests followed, in which the wavelengths 


were kept constant and the power varied, ` 


The value of these experiments may be 
realised when it is recognised that there 
are already upwards of thirty broadcast- 


ing stations in Europe using wavelengths 


between 1,000 and 4,000 metres, which 
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FUTURE FEATURES. 


Sunday, April 24th. 
Lonpon.—Military Band Concert, 
Carnpirr.—‘ Emmaus,’ an Ora- 

torio, by Sir Herbert Brewer. 


Monday, April 25th. 
Lonpon.—Symphony Concert. 
Griascow.—“ The Lesson,” a one 

act Radio Play founded on fact, 
_ by Morland Graham. a 
ABERDEEN.—Tchaikovsky Concert. 


. ° Tuesday, April 26th. 
Lonpon.—Military Band Concert. 
BournemoutH.—Old Favourites. 
ABERDEEN. — “ Heart's Desire,” 
Comic Opera in two acts, by 
- Mabel Constanduros. 
Beitrast. — “Madame Favart,” 
Comic Opera (Offenbach). 


Wednesday, April 27th. 


‘Lonpon.—Chamber Music. 


MANCHESTER.—Choral Songs and 
Instrumental Interludes. 

- ` Thursday, April 28th. — 

Lonpon:—Light Orchestral Con- 

' cerb Pe ig Si ae eee 

Grascow.—Orchestral Concert. 


_Betrast.—Symphony Concert, 


Friday, April 29th. l 
Lonpon.—"* Romeo and Juliet.” - 


MancHeEster. — “ The Burglar,” . 
omedy in one act, by Mar- 


garet Cameron. — ee 
“1+. Saturday, April 30th. — 


_ Brsancuam.—Popular Favourites. 
MancuesTER.—Concert by Prize- . 
winners of Lytham-St. Anne’s ~ 


l Musical Festival. 
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 waveband can only accommodate comfort- 
ably about a dozen stations. 7 


The problem is not, of course, so’ acute 
as in the case of the ordinary broadcast- 
ing waveband of 300 to. 500 metres, but 
it is nevertheless one of considerable diffi- 
culty. Capt. Eckersley is not a man to 
be beaten’ in matters of this kind, and 
he is confident that a formula will be 
evolved which will enable mutual inter- 
ference between long-wave stations to be 
avoided. 
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New Station for Sweden. | $ : 


Apropos these tests, I understand that 
the number of. prospective long-wave 
stations continues to increase. Italy’s 
new 1,600-2,000 metre Telefunken station ` 
is now testing on 5 kW. ; Holland is talk- 


ing of a 1,850-metre station -near Amster- 


dam, and Motala, near Stockholm, has 
begun testing on 1,320 metres, although 
this is 16 metres longer than the official 
wavelength allotted by Geneva. This 
new Swedish station will relay the pro- 
grammes from Karlsborg and, it is stated, 
will be the most powerful in Europe, with 
an input of 120 kW. in the generators 
and 40 kW. to the anodes of: the oscillat- _ 


ing valves. 


The comparative strength ,of many 
European stations is often somewhat 
difficult to estimate, as in some cases the - 
published figures give the output of the 
main generators, and in others the power. 


absorbed by the valves. In. the. case of- | | 


Daventry the power is, I believe, reckoned 
by the output of the transmitter. 


e000 l 
Queen’s Hall Concerts. oS Ey 
The question of the future of the 


Queen’s Hall is still under discussion, and 
I understand that Messrs, Chappell and 
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Co. and the B.B.C. have not yet come to 
terms over the suggestion that the latter 
should in future carry on the good work 
which Messrs. Chappell feel reluctantly 
compelled to relinquish, and continue 
those much appreciated concerts which 
have become almost a necessity to music- 
loving Londoners. 

In a recently published letter in the 
daily Press Messrs. Chappell assure us 
of their intention of continuing the 
Queen’s Hall. concerts, but leave us in 
doubt as to whether these intentions refer 
only to the symphony concerts or if the 
“ proms ”’ are also included. 


r oo0oo0o0 
“The Wandering Jew.” 


A full-sized broadcast programme of 
“The Wandering Jew” is to be given 
. during the Whitsuntide week with Mr. 


Matheson Lang in his original part as 
‘* Matathias,’?’ which many of us will. 


recollect when so ably played by him at 
the New Theatre in 1920. I understand 
that he will be supported by an excep- 
tionally strong cast, and we may look for- 
ward to an entertainment which will 
enthral alike those who have seen the play 
and those to whom it is new. 
ooo o 


Tramway Interference. 


I referred a week or two ago to the 
system adopted in Vienna to cope with 
the interference caused to listeners 
through noises caused ‘by leakages or 
other defects—from their point of view— 
in the electric tramway system. This 
interference does not appear to be con- 
fined to Austria, as I hear that a petition 
has been signed by listeners in Reading 
asking if the town council can do any- 
thing to abate similar interference from 
the tramway system in that town. 


I also hear of complaints from Bath, 


Bristol, Norwich, Ipswich, Leeds, Burn- 
ley, Bradford, Rotherham, Purley, and 
many other places. The B.B.C. is always 
ready and willing to follow up such 
matters immediately, and in many cases 
the mere replacing of a defective insu- 
lator has been sufficient to overcome the 
trouble. It is feared, however, that all 
municipal and other electric traction cor- 
porations do not always take the interest 
in the listeners’ comfort that they might 
reasonably do without very much trouble 
and expense. 
oo00 


, Another Royal Broadcast. 


The speeches following the annual 
dinner of the Royal Academy should 
prove of exceptional interest when broad- 
cast on the evening of April 30th. 

The president, Sir Frank Dicksee, will 
on that occasion propose the health of 
the Academicians’ guest, H.R.H. Princo 
Henry, and.I feel sure that few listeners 
will willingly miss either this speech or 
the Royal reply. 

oo00 


A Curious Contre‘emps. 


Many of those who were enjoying Miss 
Alice Moxon’s singing, relayed from the 
Grand Hotel, Eastbourne, on Sunday, 
April 10th, were surprised when the 
melodious strains faded out and were 
replaced by a masculine voice calling 


they were after.” 


` tion, with an additional table 


Wireless 
World 
‘“ Say when.” The explanation of this 
unexpected interlude was due, I under- 
stand, to a slight defect in the trans- 
mission line which necessitated a rapid 
change over. These minor mishaps are 
not unknown to the B.B.C. engineers, but 
as a general rule the actual changing over 
can be staved off until the interval 
between two items. 
engineer whose voice broke in upon the 
flowing melodies was not aware that the 
microphone was still in action on that 
particular circuit. | Misunderstandings 
will occasionally happen even in the best 
regulated undertakings, and, anyhow, 


the interruption was not long. enough to | 


cause any serious inconvenience except, 
perhaps, to the telephone staff of the 


B.B.C., who were kept busy for a time 


in satisfying frenzied enquiries, ‘‘ What 
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A Useful Handbook. 


I have received from Germany a useful 
little guide to the broadcasting stations 


- 


On this occasion the. 


s 


A Treat Postponed, 


appearance before the 


APRIL 20th, 1927.. 


Owing to indisposition, 
Marbé,, whose broadcast was announced 
last week would take place on. April 18th, 
has been obliged to postpone her first 
microphone until 
April 30th D 
ae 0000. 

Travelling with a Xylophone. 

The Musical Avalos, the novelty xylo- 

phone trio, will broadcast from Birming- 


April 22nd, and from Cardiff on. April 

25rd. They are reputed to possess the 

largest xylophone in the world. | 
0000 


A Quarrel Scene from Shakespeare. 


(j 


Two duologues from Shakespeare are 


to be broadcast from Birmingham on 
April 25th. One is the quarrel scene from 
« Julius Cæsar,” with Wortley Allen as 
Brutus and Stuart Vinden as Cassius, and 
the other is the wooing of Lady Anne from 
“ Richard ITI.,”’ with Stuart Vinden as 


IN A RUSSIAN VILLAGE. Peasants at a village club near SAgRnros listening 
Towns and Villages all over Russia are bein 

with receivers in order that the powerful stations now under erection may be heard 
os ap in ail parts of the country. - a 


a broadcast concert. 


of the world, printed in English, French 
and German. 
names, call-signs, wavelengths and 
power of every public broadcasting sta- 
0 giving 
fuller particulars of those in Europe, and 
a map showing their geographical posi- 
tions. 

A brief note gives the times and code 
used in the transmission of time 
signals from Nauen and the difference of 
standard times in various European zones 
compared with G.M.T. Another useful 
adjunct'is the International Morse code 
of letters, figures, and punctuation marks. 
The booklet may be obtained from 
Messrs. Stern-Druckerei, of Magdeburg, 
and the price is 1 mark. 


The contents include the - 


' 
4 
rapidly cquipp 


Richard, Duke of Gloucester, and Molly 


Hall as Lady Anne. Stuart Vinden b 
his theatrical career at His Majesty's, 


London. | 
`~ 0000 


- Pot Pourri. P 
“Scraps,” a new radio revue, which is 


to be broadcast from 2LO on April 30th, 
will include the following sketch items :— 
“The Reformers,” by A. P. Herbert; 


“ Three Ways of Saying Ge by Mabel ` 


Constanduros; ‘‘ Cross Words,” by R. 
Guy-Reeve; “ Making the Pudding,” by 


| J. Melluish; ‘Wedding Quartette,” by 


Herbert C. Sargent. ‘The cast inclades 
Harold Clemence, Alma Vane, Harold 
Kimberley, Florence Bayfield, Philip 
Wade and Mabel Constanduros. 
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Miss . Fay | 


. ham on April 21st, from Manchester on^ | 
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Un Car y Electro-Mechanical Intelligence. 


For Raymond Phillips recently gave 
a eubie to the Croydon Wireless and 
Physical Society on ‘‘ Wireless Control 
and Its Future,” at which the Mayor of 
(6 oydon presided, and was supported by 
H 

. W. Thompson, B.A., B.Sc., president 
of the society. 

essential piece of apparatus used by 
ajor Phillips was a special form of 
co aerer which was unaffected by the 
sxplosions from a pistol which valves 
coulc not possibly have survived. Such 
co ae er had in fact been used without 
ag J in eonnection with the firing of a 
ry in a small transmitter, controlled 
i A the lecturer walked about 
uditorium and rang—singly or in 

—a Eror of bells on the stage. 
ney transmitter, from similar 
ces e Major controlled perfectly 
| y trai on circular rails laid on the 
€ Ested and stopped them at 
eee them backwards or forwards 

S in opposite directions. More 
ag still was the control exercised 
ug ng through a special microphone. 
an Mayor and Mr. W. Hussey, 

, of the members of the audience, 
piy ga d“ Stop,” the trains obeyed. 
hg 


“= 


aw them immediately begin to 
ds, and “ Ahead” invariably 
forward “movement. These 
ymmands were instantly responded 
lo cor trol p ure mechanism by only 
ag to it asiad a weird impression. 
ith th A a portable transmitter a 
or horn was sounded on the stage. 
he lecturer, by means of the transmitter, 
fired. ¢ aoise when fifteen yards or 50 
away, and. then readjusted the receiver 
from the same distance, the 
Sey volver “went off four times in rapid suc- 
cessi on. 
‘Visitors will be gladly welcomed to the 
Bonet of the society, which are held 
t 128, George Street, Croydon. Particu- 
ars- can be obtained from the Hon. Sec., 
Mr. H. T. P. Gee, of Staple House, 51, 
nd 52, eee Lane,- London, W.C. a 
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A “Remote Control Demonstration. 

The South Woodford and District 
Radio Society met on Monday, March 
28th, at the experimental Station, 5AR, 
= oe ed by Mr. Ostermeyer, of South 
W Woodford. The object of the meeting 
s to witness a demonstration of the 
di; ant control unit recently put on the 
mi by the Lissen Co. The demon- 
stre ration showed that when worked on a 
filter circuit it was really the high tension 


irrent which ensured response from the 
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STHE CLUBS: 


| Secretaries of Local Clubs are invited to send in for publication club news of general interest. 


relay. This relay switched on the fila- 
ment of the valves in a room upstairs 
immediately the loud-speaker on the 
ground floor was connected to the circuit. 

Mr. Ostermeyer, who is a short-wave 
enthusiast, owns a very neat transmitting 
station, and ıs the fortunate possessor of 
an American Synchrophase receiver, 
which was also demonstrated to the club 
upon this occasion. This instrument con- 
firmed the fact that several Continental 
transmissions are still suffering from 
heterodyne, including Langenberg 
(Cologne). 

After the demonstration there was dis- 
cussion on mast erection, the switching 
on and off of current, and aerial 
screening. 

Hon. Secretary: Mr. E. J. Turbyfield, 


F.L.A.A., 42, Alexandra Road, South 
Woodford, Essex. Meetings at 8 p.m. 
weekly 
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FORTHCOMING EVENTS. 


WEDNESDAY, APRIL 20th. 

Edinburgh and District Radio Society.— 
117, George Street, Edinburgh. ‘ Some 
Methods of Measuring Signal Strength 
at Application,” by J. B. Davidson, At 
8 p.m. 

THURSDAY, APRIL 2ist. 

Institution of Electrical Engineers.—Savoy 
Place, Victoria Embankment, London, 
W.C.2. Kelvin Lecture, We dag ‘Frequency 
Currents,” by Prof. G. Marchant, 
D.Sc. At 6 p.m. 

Golders Green and Hendon Radio Society. 
—Willifield Wau, Golders Green, N.W. 11. 

‘Pringiples and Prospects. of Television ” 
(with Et age oes by Prof. J. Denton, 
A.M.1.E At 8 

FRIDAY, APRIL 22nd. 

Radio Society of Great Britain.—Informal 
Mecting. At p.m. At the Institution 
of _Blectrical. Engineers, Savoy Place, 
W.C.2. Discussion on the coming Solar 
Eclipse. 

MONDAY, APRIL 25th. 

Northampton and District Radio Society.— 
At the Cosmo Café. “The Tropakronké,” 
by Dr. D. D. S. Stewart. At 8 pm. 

WEDNESDAY, APRIL 77th. 

Radio Society of Great Britain.—At 6 
p.m, (tea at 5.30,), At the Institution 
of Electrical Engineers, Savoy Place, 
W.C.2, Lecture and Demonstration: 
“The Internal Action of the Thermionic 
Valve,” by Mr. A. OC, Bartlett, 


An Energetic Society. 


Another well-attended meeting of the 
Lancaster Storey Institute Students’ 
Association Wireless Club took place on 
Wednesday, March 30th. After the 
minutes had been read the Secretary 
gave his report, and commented on the 
wireless debate held on March 12th, 
which was attended by over forty 
students. i 

The report was followed by a few 
remarks by the Morse instructor (Mr. 
R. Shenton), who spoke highly on the 


> 
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progress made by the few but very keen 
Morse students. 

The Secretary then gave a short lec- 
ture on the simple principles of wireless 
transmission and reception; this was 
illustrated by blackboard diagrams. The 
lecture, which was followed by an earnest 
discussion amongst the menìbers, - even- 
tually went back to the discovery of 
lodestone and the interesting laws of 
magnetism. 

The various activities of the club now 
include :—Lectures, debates, demonstra- 
tions, Morse tuition, exchange mart, 

radio ” bulletin, construction classes. 

Anyone interested in the above club 
should communicate with the Hon. Secre- 
tary, Mr. W: Salt, L.S.1.S.A., Lancaster 
Storey Institute Technical College, Lan- 
caster (Wireless Section). 

oo0oo0oo 


Television Experiments. 

The members of the Hounslow Wireless 
Society are deeply interested in television. 
At a meeting held on March 29th it was 
decided that those members interested 
and prepared to take part should ‘act in 
collaboration and under the direction of 
Mr. Huntingford, who had kindly con- 
sented to superintend the experimental 
work; that the members should be pro- 
vided each month with a report, and 
when possible a demonstration showing 
the progress made; that the apparatus 
possessed by the society should be avail- 
able for experimental purposes as 
required, 

The latter part of the evening was 
devoted to an examination of the specifi- 
cation of a television system as patented 
by Mr. Charles Baxter. Although mem- 
bers were impressed by the ingenuity of 
the invention, some doubt was felt as to 
the definition obtained by the system used 
when transmitting objects illuminated by 
ordinary light. 

Hon. Secretary ; Mr. W. R. Collis, 7, 
Algar Road, Isleworth. 
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Wire Telephony, 

The lecture given by Mr. E. Cross before 
the members of the Sheffield and District 
Wireless Society at the meeting on the 
lst inst. was somewhat off the beaten 
track and dealt with the closely allied 
subject of wire telephony. The lecturer 
first described the use of repeaters for 
amplifying speech currents over long 
transmission lines, and showed how the 
use of the thermionic valye had provided 
a solution of this problem. The latter 
portion of the lecture was devoted to a 
description of the Sheffield automatic 
telephone installation, which has recently 
been successfully put into commission. 


songs iGoogle 


- ~ 


504 
At the close of his lecture Mr. Cross 
announced that members would be 


enabled to see the plant in operation as 
he was arranging for a visit to one of 
the exchanges at an early date. 

Hon. Secretary : Mr. T. A. W. Blower; 
129, ERN Road, Sheffield. 
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Comfort in Coventry. 


The Coventry Transmitters’ Association 
are again active, after a lapse, owing to 
their loss of previous headquarters. 
They are now, comfortably situated in 
the Ragged Schools, New Buildings, 
and would welcome any amateur trans- 
mitter visiting the city, on any alternate 
Tuesday upon which the meetings are 
held, to these headquarters, where they 
will find both lively discussions and 
Morse practice in progress. 

Hon. ‘Secretary: Mr. L. W. Gardner, 
10, Ludlow Road, Coventry. 


Rawalpindi, India. 
January-February, 1927. 7 
England :—G 2DX, 2VR, 2KZ, 2CC, 
2GY, 2RG, 20D, 2LZ, 2XP; 2JY, 
2QM, 5BY, 5HX, 5WQ, 5UW, 5DH, 
5MA, 5FQ, 5UP, SXY, SVL, 5YV, 
5LF, 5AD, 5GQ, 5TZ (’phone), 6UZ, 
6TA, 6BR, 6BD, 6ZM, 6YD. Scot- 
land:—GC 2SR, 2WL, NW, 6KO, 
. 6NW. . Ireland: —GI, 5WD, 6MU 
(phone), 6QD. Free State :—GW 112, 
18B. Australia: A 2YJ, 2RT, 
2NO, 2YI, 2IJ, 2TM, SHL, 
SDC, 3MY,. ZOT, 3NB, 3VP, 
5BQ, 3PX, 4AN, 5KN, 5BG, 
5JA 5LF, 5AR, 6AG (’phone), 
6MU, 7DX, 7CW, 7LA, "TCS, 
7IG. Belgium’ .—B 4RS, 4AR, 
V33, Bl. Denmark =D 7MT, 
72M, 7BX, 7BD, DNSC, ‘DOXZ. 
France :—F BEI, BGI, BUT, ' 8ZB, 
 8JJ, ` 8BP, 8GER, 8YOR, 8UDI. 
Germany :—K 4ADB, 4ADI, 4YAE, 
4YAB, 4ACA, 4SAR. Holland :— 
=- N OPM, OQQ, OAF, PB7A, OAZ. 
Italy;—I  1CE, 1BW, 1NA, 1BD. 
Japan :—J 1PP, 1SR, KZB. Java :— 
EI PK1, PK9. Phillippines :—PI 1HR, 
1BD, ’3AC, SAB, 70U, WUCC, 
WUAJ. Russia :—R INN, owD, 
RCRL. Sweden:—SM, TN, UK, UV, 
VJ, RP, XR, YG, SKTR, SIC. 
South Africa :—0 A3Z, ASA, A4L, A4Z, 
ASX, 1SR, KI U.S.A. —U 1AAO, 
OATH, 2CVJ,' 6CKV, 8CAU, 9CPU, 
WIZ. Miscellaneous European : — 
' BR SAA, O HK, O HL, O KE, OTH, 
S2NM, S2ND, S7ND, La 1E, La 4X, 
TPAI, IC SN1. CS 2YD, ‘CS 2UN, 
GF3. Asia:—l1DH, SS 2SE, JM 3AB, 
KFSX, KDGL, AE 1BK, FC 8EM, 


FI 8FOK, FI 1B, BN SKI, BN SK2, 
WUAT, ORA. 
R. J. Drudge-Coates - -. 
(AI-DCR). 


(O-v-1) Reinartz. 


Tunbridge Wells. 

Feb. 20th to March 13th. 

Australia :—A 2NO, 5KN. Belgium :— 
B B2, 05, V4, 4AU, K4. Brazil :— 
BZ IAW, i1AC, 1AK, 1AR, 1AA, 
1BW, 2AX, -11B, SQI, SPW, PTR. 


_ A4Z, A32... : Spain:+-EARI. 


2XAF, 


Wireless. 


World 
A Regular Field Day.. ; j 
Material enough for half a dozen 
lectures was used by Mr. H. Saville 


(6HS) at his demonstration before. the 
Stretford and District Radio Society on 
Thursday, March 24th. 


complete three-valve 
set; in fact, the only other components 
used were a condenser and coil. Yet 
excellent loud-speaker reproduction was 
given from both Manchester and Daventry 
without the use of any reaction. 

Next Mr. Saville demonstrated the new 
Marconi Osram K.L.1 valve, and as the 


club room is fitted with direct current, - 


he converted the supply into alternating 
and successfully showed how simple it 
was to run a set from the mains direct. 
The -third item in his repertoire was 
an illustration of the direct broadcasting 
of gramophone records by means of 
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China :—BXY. Denmark :—D 7CY, 
7WW, %7ZG, 7MK, 7DD, 7SS, 7EP, 


IGN, 7CZ. Dutch Colonies : :—PKP, 
PTS. Egypt :—SUC. — France :— 
F 80E0O, 8EF, 8JN; 8DDH, 8JNv, 
. 8DX, BFIZ, SAY, -8BRN, gXIX, 


8SM, 8YY, 8YA, 8KP, BFF, 8PJN, 


8CN, 8FP, 8FK, FW, OCLY, OCDJ, 
OCRU, FUT. Finland : :—§ 200, 1D0, 
2NM. Great Britain :—G 2AY, IWI, 
2LZ, 2RG, 2WN, SOY, 5PM, SHZ 
5DH, 5MA, 5ZA, 5IW. SIV, 5UW, 
5TR, 5LB, 5KH, 6WG, 6LR, 6UT, 
6FD, 6ZG, 6VC, 6WV, 6XG, 6RV, 
6KO, 6QH, 6MS, GBM, GBK. Ger- 
many :—K 44, 4ABR, _.4AEU, ARL, 
4ABF, 4YT, 4DBA, 4KBL, 4XR, 
4SA, ‘4DKA, ’ AGB, AGC. Holland :— 
N 0UC ONF, PCA, PCMM. India :— 
AI DCR. Indo-China :—AF HVA, 1B, 
HNN. Italy :—I 1DR, 1CY, 1D0, 
1SL, 1D0, 1DM. Irish Free State : — 
GW 3XC, 3ZZ. Japan :—JES. Java :— 
ANE, AND, ANF. Luxemburg 

L. 1SE. Morocco :—FM 8AFA, 8RIT, 
8JO, 8ST, 8PMR. Northern Ireland :— 
GI 5MO, 5NJ, 6MU, 6MV. Norway :— 
LA 1X, LAI, 
gal :—P 1AE, 1AF. Sweden :—SMUK, 
SMRV,  SMZN, -SMYU,- SMVR, 
SMUA. South Africa :—0O A4X, A3X, 


OCTU. United States :—U 2TP, 8DF, 
8EX, 1IC, 1AJM,-1ALR, BAJ. 1KP, 
8DON, iCDP,° ICKL, OPZ, 
1ID, 1CMF, 1AUR, 
3BSH, 1AGR, WIK, WIZ. 
laneous :—PK9, VZDO, 1XR, BIH, 
LP1, 9XE, BG 2XT, SJM, 9SJ,` AP4, 
GBH. W. H. Allen. 


(0-v-1 Schnell) on 20 to 50 metres. 


1VB, 


electrical methods. 


He began by explained to 


using the Loewe triple valve, which can- .Ț 
‘tains most of the elements for making a 
resistance-coupled — 


2PZ, OCX, -OST, OWJ, 


1AD, 1A, -1SE. Portu- 


Tunis :—. 


APRIL 20th, 1927. 


The ordinary sound- 
box was discarded, and a headphone 
used in- its place, the method being 
similar to. that. used by the B.B.C. for 
the transmission of gramophone records. 

Among other -pieces of apparatus 
the members were an 
improved H.T. eliminator and a Trickle 
charger for accumulators, the latter 


‘being one of the Tantalum type, which 


was also used by Mr. Saville to show 
that a chemical rectifier would only pass 
current one way. 

Finally, the lecturer took „about a 
score of the party to ‘his-house for supper 
and to hear a demonstration of a coil- 
driven loud-speaker, the tone of which 
was very fine, especially on the bass 
notes, the only drawback, from the 
ordinary person’s standpoint, being that 
considerable ‘power was required to 
cperate it. 

Hon. Secretary : Mr. J. Chapman, 99, 
Cyprus Street, Stretford, Manchester. 


" Wakefield, Mass., U.S.A. 


Great Britain:—G 2CC, 2IT, 2KG, 
2JP, 2NH, 2NM, 2RG, DASW, OXY, ; 
5AD, 5BA, 5BY, 5DH, '5HX, 5KU, 
5N W, 50A, 5RH, 5UW, 5YÀ, 5YX, 
6BP, 6FA, -6HZ, 6LR, 6RY, 6wV, 
6YO, 6YP, 6YQ. 

_ U1AG8, per H. D. Prince (G 6HP), 

12, Hillcrest Road, a | 
Hampton, Middlesex. 
_ February. © 

Great Britain :—G 2A0, 2AY, 2CC, 

2RK, 2UN, 2VG, 2VS, 2WJ, 2X0, 


5FQ, 5GQ, 5HK, 5HX, 5JG, 5KH, 
6FD, 6FT, 6FZ, 61A, 61Z, 6KK, 
) Northern l ’ Ireland —GI 2IT, 5MO, 


5WD, 6MU, 6QD, 6WG, 6YW. Irish 
Free ‘State :— GW 11B, 11Y, 13C, 14B, 
3AG, 3XC. Belgium :—B BE, K4, j 
K3, 4AR, P7, 4R5, K6, 400, Bl, 
3XX, ZI,- TEC, 05, H5, 865, D2, 
08, AQQ. 4XS. Canada :—C 1AD, 
1AR, 1DM, 2FO. Denmark :—D NI, 
7J0, TEJ, TZM, TCH. Spain :—EAR 
6, 18, 28, 44, 62. France :—F 8TRV, 
8UDI, 8GZ, 8SSW, 8KZ, 8CP, 
8LZ, SHIP, 8SST, 80L0, 
SABC, 4BM, SIU, 8BRI, SYA, 
TA 8FLM. Italy —I 1AY, 1CE, 
1UU. Germany :—K 4XU,. 4SA, 
JAFE 4AAP, 4ABF, 4GD, AAEY, 
4RM, "4UA0, 4DBA, 4DKA, wage 
4QJ, 4XB, "AWM, AKA. Norwa 
LA 1R. Holand :—N ONM, PM, 
OWF, OLY, 


OWM. Austria:—O JZ, HK. Por- 
tugal :—P 1AW, 3FZ. Sweden :—SM 
UV, UK, WR. Finland :—S NB, 
1ND. Yugo- Slavia :—YS 7DD, 7WW. 


U.S.A. :—U 1YB, 1AHU, 1ASU, 1AGA, 
1FN, 1LX, 1AJF, 1BBM, 1AKR, 
1AYX, 1ACU, 1VW, 1AUR, 1ASA, 
1AAP, 1ATG, INV, 1QC, 1BDB, 
2AHE, -2DH, 2AUL, 282, 2CDR, 


2H8, 2PV, 3AHL, ZLAR, 3BQJ, 4DD, 


AKR, 5JF, 8YOR, 8DCM, 8RP, 8ABG, 
8AF, 8AMU, 9DR. | Various :— 
8PMR, 8RIT, 8SSR, 8VX, 8AY, 


OHA, WIZ, WIR. WIK, PCMM, 
PX1, ET aX A, ICU, TMU, ER 5AA, 
SGT, SUC. 
(0- v-1). On 40 to 200 metres. 
A. F. Elton Bott. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


SHORT-WAVE TRANSMISSION ROUND THE EARTH. 


Sir—In your, issue of March 23rd, on page 356, there is a 
brief note referring to the experiments recently made in Berlin 
to.determine the time taken for a signal to travel round the 
world. From this time the length of path is calculated, and 
thos the ‘height at which the wave has travelled, is deduced. 
The results obtained give a height which your Berlin corre- 
apondent gives as 350 kilometres, but which Herr Quäck, of 
the Telefunken Company, states to be 182 kilometres. Now 
these results are based on the assumption that the waves travel 
with the velocity of light in vacuo, but since the waves travel 
‘in an. ionised medium they have a phase velocity higher and 
a group velocity lower than the velocity of light. Since the 
. waves travel around the earth their phase velocity can be esti- 
- mated, and from it the group velocity. Making this very neces- 
_ sary correction, the German observations are consistent with a 
height of about 90 kilometres, which agrees very well with the 
height deduced from other experiments. I had already written 
an article discussing this point in detail, which article will 
appear in the May number of Experimental Wireless—when the 
note in The Wireless 
pointing out at once that the height of several hundred kilo- 
metfes for the ionised layer was the result of a false assump- 
tion. ae - G. W. 0. HOWE. 

Glasgow, March 26th, 1927. - 


- 


_ STAND-BY TRANSMITTER TESTS. | l | 


Sir,—Your leading article in the issue of March 23rd, which 
summarised the opinions expressed in your correspondence 
columns has, I observe, elicited an explanation of the Broad- 
casting Corporation’s policy from the chief engineer. 

As the writer of a letter dealing more with the high power 
eesrion than the other matter, may I say that not only is 
_ Vaptain Eckersley’s letter a justly deserved compliment to the 
activities ` of The Wireless World, but it also illustrates both 
the efficiency of his department and the genuine interest in 
listeners’ welfare displayed by the gallant Captain. Rather 
than maintain the official aloofness which only too often: char- 
acterises the work of a Government Department, this branch 
of the Corporation evidently is alive to the value of the techni- 
cal Press in forming.a definite future policy. Such co-operation 
ee for the development of the British broadcasting 

m. l a | , : 
_-While sharing the fears of your Journal as to the overwhelm- 
ing local power of these contemplated stations, it would, per- 
nbs, be as well to withhold our criticisms until they may be 

ed, . 


pb aay say that in the course of correspondence with the 
I have found, especially with the chief engineer, an intelligent 


esre to help the listener, and genuine complaints have always — 


brought very courteous acknowledgments. ae | 

In view of this friendly attitude, may I ask Captain Eckersley 
la enlighten us on a further important matter which concerns the 
oc listener very much. Of late there has been greatly increased 

ity in testing from the London station and its auxiliary at 
oe House. On Mondays, Wednesdays, and Fridays, now, 
“aen ZLO is supposed to close down at 11 p.m., the programme 
's often extended 
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World suggested ‘the advisability of . 


- position. 


C, -on the question of Morse interference and other matters `` 


until 11.15 p.m. or after. The responsibility 


for this naturally does not devolve on the engineer. For. a 
half hour after this we are treated to piano solos, etc., as part 
of tests from 2L0, and this is closely followed by a shrill 


whistle, indicating the start of further tests by the stand-by 7 


transmitter. Twelve o’clock is quite a usual time for all this 
to finish, when I am enabled to listen without interference to 
the tail-end of a programme from Madrid or Barcelona. Both 
these transmissions are well worth hearing, but to go for them 
earlier necessitates the use of reaction to the detriment of 
quality. By reason of limited pockets there must be many 
readers who are in similar circumstances to mine, and who 
share my complaint. _ 

It should here be emphasised that regular listening at very 
late’ hours never reveals a high-powered foreign station or its 
stand-by transmitter testing. : | 

Precluding the discount, if any, of the value of daylight test, 
it would seem that the authorities abroad are not active in 
this direction. Although just praise must be given to the 
British stations for their small percentage breakdown periods, 
I am sure we should all appreciate some official assurance on this 
matter, which is important. In spite of Captain Eckersley's 
remarks, I think you will agree that first-class selectivity to be 
independent of any interference is still an expensive pro- 

l - A. F. CADDICK. 
Croydon, March 30th, 1927. i = 
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DISTORTION IN RESISTANCE AMPLIFIERS. 


Sir,—I have read with much interest the article by Baron 
Manfred von Ardenne on ‘‘ Sources of Distortion in Resistance 
Amplifiers.” “The report shows theoretically and practically 
that the high-impedance, high voltage-factor valve introduces 
distortion due to :— 

a) Valve capacity shunting the anode resistance.. 

i Too small a coupling condenser at the low frequencies. 

In order to reduce these forms of distertion to inappreciable 


` values'it is obvious that the valve impedance must be kept — 


small while retaining the yoltage factor, the anode resistances . 
can then be kept small so that the shunting due to valve 
capacity is considerably reduced, and,'finally larger coupling. : 
condensers and lower grid leaks can thus be used, thereby cor-` 
recting considerably these causes of distortion at the lower 
frequencies. = `ù . $ . 
' The Cosmos blue type valves with low impedances of 55,000- 


- 70,000 ohms are, therefore, a most decided advance in reducing 


the causes of distortion when-used with the Cosmos resistance ` 
coupling unit having a low anode resistance and high coupling - 
condenser value together with a normal value of grid leak 
of 5 megohms. `> > ` ee ee, 
It.is unfortunate that this article considered only the high- 
impedance valve, as the use of such a valve will tend to intro- 
duce these causes of distortion to a much greater degree. 
The advantages of lower impedance valves are only lightly re- 
ferred to in Fig. 5 (3), where the frequency amplification curve 
j superior, but the particular valve used was of:low voltage 
actor. ppe 3 
‘ In conclusion the low-impedance high voltage-factor valve 
is the correcting factor in resistance amplifiers. - 
METROPOLITAN-VICKERS ELECTRICAL CO., LTD.,. 
Manchester. eS Š i N. P. Hinton. 
April 7th, 1927 - | ia 
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Questions should be concisely worded, and 


The “ Universal Three’’ Again. 

4 have had a“ Universal Three” receiver 
in operation for a considerable time 
now with great success. I should 


like, however, to alter it so as to. 


experiment with the Hartley circuit, 
as I understand that the Schnell cir- 
cult which this receiver uses can be 
readily converted to the Hartley cir- 
cuit with the minimum of trouble. 
T. B. D. 


This receiver, which was published in 
our issues of August 18th, 25th, and Sep- 
tember 1st, 1926, was, of course, designed 
to tune from 20 to 20,000 metres, 
and, therefore, to cover practically all 
wavelengths and thus to be a really 
universal instrument. It can fortunately 
be converted to the Hartley circuit with- 
out in any way interfering with these 
great advantages. Referring to the dia- 
gram in Fig. 1, which we publish below, 
it is only necessary to remove the variable 
0.0005 mfd. condenser marked reaction, 
and also to substitute in place of the 
0.00005 fixed feed back condenser shown 
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Conducts a Free Service of Replies to Readers’ Queries. 
headed “ Information Department.’” Each separate question must be accompanied by a “se 


stamped addressed envelope for postal reply. 


at the bottom of the diagram a variable 
condenser of somewhat similar capacity. 
Thus, the Gambrell ‘‘ Neutrovernia,”’ 
which has a minimum of 2 and a maxi- 
mum of 40 micro-microfarads, would be 
entirely suitable, or, of course, any other 
neutralising condenser. Reaction is then 
controlled by this condenser. 


oo000 


Resistance Capacity. Values. 
I propose to use a Cossor 2-volt R.O. 
valve as an anode bend detector, which 
is to be coupled to the L.F. ampli- 
fier by the resistance method. Please 
give me your opinion as to the best 
values of components. H. A. N. 


From the point of view of high ampli- 


fication combined with good quality, we 
doubt if you could better an anode resist- 


ance of 0.5 meghom, a coupling condenser 
of 0.005 mfd., and a leak of 3 meghoms. 
The capacity of the coupling condenser in 
conjunction with the leak resistance as 
specified will give an excellent pass-on of 
the lower audible frequencies, but the 


Fig. 1.—A universal Hartley receiver for all wavelengths. 


effects of occasional overload, if you allow 
them to take place, will be serious, and 
vou could reduce the value of the coup- 
ling condenser to 0.002 mfd. without any 
noticeable falling off in the reproduction 


_of the lower tones. 


oo0oo0oo 
Selectivity. 

I should be greatly obliged if you would, 
give me your advice with regard to 
the following problem. I am situated 
about one mile from the Glasgow sta- 
tion, and wish to buiid a receiving set 
which will cut it out and bring nas 

= many of the Continental stations as- 
possible. I.am prepared to use up to 
five valves (two H.F. stages), but 
would much prefer to make up a four-: 
valve set if this could be guaranteed 
to give the destred results. Taking 
the “Everyman Four,’ and the 
“ Wireless. World Five” sets, which 
do you recommend? A. P. N. 


Without an intimate knowledge of local 
receiving conditions, it is always difficult 
to give a definite opinion on these matters. 
We do think, however, at the very short 
distance you mention, one could hardly 
expect a receiver with only two tuned 
circuits to give sufficient selectivity; and 
to be on the safe side we reconimend the 
“ Wireless World Five.” 


0000 


H.T. Accumulator Troubles, 


I have just tested my accumulator high 
tension battery, which is an old one,. 
and find that several of the cells are 
“ dead.” As it seems to run down 
very quickly, I am wondering if it is 
the presence of high resistance in 
these cells which causes a quick dis- 
charge.. Would it be advisable to 
have them replaced? H. H. C. 

We think it is nighiy improbabla that 
your “ dead ” cells have a high resistance, 
and even if they had, the preseiice of this 
resistance would tend rather to restrict 
the discharge of the other cells than to 
accelerate it. We do consider, however, 
that it would be highly desirable to have 
the faulty cells replaced. | 
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“A Correction. | 

I have obtained a c of your 
‘** Everyman-Four’’ booklet, and am 
constructing the receiver -described 
therein. There appears, however, 

to be a discrepancy between the in- 


structions given on pages 8 and 9 


for making the aerial-grid trans- 
- former and the illustration on page 
10. Zn the former case, it would 
appear that the primary winding of 
thts transformer is wound in the 


same direction as the secondary, . 


namely, in a clockwise direction look- 
‘ing at the transformer from its 
_ bottom end, a tapping being made at 
the etghth turn. In the illustration, 
however, it would appear that the 
winding is commenced at the ter- 
minal marked A1, and wound on the 
same: direction as the secondary as 
far as the tapping in the eighth turn 
marked A2, but at this tapping it 
would appear that the winding is 
reversed and finishes up by being 
wound in the opposite direction. 
It would appear to me that the 
illustration is wrong, and I should be 
glad if you would confirm this. — 
J. O. H. 


You are perfectly correct in your 
assumption that the illustration is 
wrong, and is unfortunately due to a 
draughtsman’s error.” A moment’s thought 
will make it clear to you that with the 
primary winding reversed in this manner 
at its half-way point, the E.M.F. induced 
by signals coming down the aerial in the 
top half of the coil would be counteracted 


by the reversed E.M.F. set up across the — 
lower half of the winding. In brief, the © 


primary winding would possess negli- 
gible inductance, and there would 
searcely be any coupling at all between 
primary and secondary, and in theory no 
signals should be heard, although doubt- 
less due to stray couplings between the 
aerial lead-in, etc., a certain amount of 
signals would be heard due to the great 
sensitivity of this receiver. The wind- 

-ing then should be wound on from Al to 

E in the same direction as the secondary 

winding. | d 

8000 
Canned Music. 

I wish to build an amplifier suitable for 
amplifying ' gramophone 
shall be glad tf you will give me a 
simple and inexpensive- circuit dia- 

_gr ame . T. F. L. 

We give in Fig. 2 the circuit diagram 
which you require. With regard to the 
pick-up device from your gramophone, 

: you do not state exactly what method 


you propose to adopt for this. In many- 
cases as you know, complete gramophone 
tone arms can be purchased with an 


ordinary type of microphone incorporated 
inthe tone arm, except, of course, that 
the microphone is specially adapted. to the 
needs of the gramophone. 
readers: have mounted the microphone 


directly in front of the loud-speaker horn, - 


whilst still another section of experi- 
menters have made use of one of the 
many microphone buttons which are upon 


the market for thie purpose. The first — 


of these methods can be recommended as 
B 39 


music, and. 


In other cases, 
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being perfectly satisfactory for ordinary 
purposes. 
quite good, but the third method is 


scarcely to be recommended owing to. 


excessive microphonic noises. 


In any 
case, however, the 


input from your 


amplifier to the. microphone must be 


made via a proper microphone trans- 
former. Usually, it is best to purchase 
the transformer from the same firm as 
the microphone, or a complete tone arm 
should be obtained. Of course, in cases 
of emergency an intervalve transformer 
would give results in this position, but 
you should choose an instrument like 
the Marconiphone 8 to 1 rather than the 
Marconiphone 2.7 to 1. 

The complete instrument can be used 
as an ordinary speech amplifier, or, 
of course, with the substitution of an 
intervalve transformer in place of the 
microphone transformer, the instru- 


ment can be used after a wireless re-- 


0000000 
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~ The second method also is. 
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locality, it- will be necessary for you to 
take the most sensitive receiver you can 
get. You will. therefore need to take 
either a multi-valve straight H.F.. set, 
such as the Marconi -“‘ Straight Eight,” 
or a good super heterodyne, such as the 
Igranic ‘‘ Neutrosonic Seven.” We men- 
tion these two sets as being fairly. repte- 
sentative of the two main classes of wire- 
less receivers in this country, and there 
are, of course, a large number of sets 
in this country of equal merit. We think 
it would be as well for you to write 
round to the various big wireless firms, 
placing your requirements clearly before 
them, and arranging to have a demonstra- 
tion of the particular receiver, they re- 
commend, and afterwards to make np 


your mind upon the matter. We pre- 
sume that you will -have facilities 
for charging accumulators. It will, 


of course, not be possible for you to 
receive the stations of the British Broad- 
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Fig. 2.—Connections of a speech amplifier. 


ceiver, We gave full details together 
with a circuit showing the necessary 
switching arrangement to throw over 
from wireless to local speech reproduc- 


tion, the whole apparatus being very ` 


simple and inexpensive to make, on page 
827 of our issue dated June 16th, 1926. 
Of course, where absolutely faithful re- 
production of. gramophone music is 
required, an electromagnetic pick-up 


_ device should be used, together with an. 


amplifier such as was‘ described in the 


special article Tonga in our issue of . 


January 26th, 
o000 


At the Back of Beyond. 


I am at present in London, but shall 
shortly be returning to ‘the Tierra 
del Fuego region, and am desirous 
of taking a wireless set with me. 
I do not wish to construct an instru- 

ment myself, but wish to take a 
commercial receiver, and should like 
your advice on this matter. R. C, 


The nearest broadcasting stations to 
this desolate spot will probably be Val- 


_ paraiso and Buenos Aires, and, since both 


these places will naturally be well out- 
side the thousand-mile limit- from. your 


casting Co., nor stations on the North 

American continent, except under very 

exceptional conditions, and then only by 

a very exceptional freak. 

0000. 

: An Obsolete Circuit. 

In the early days of broadcasting I had a 
five-valve receiver with two neutral- - 
ised tuned anode H.F. valves stabil- 
ised by means of a potentiometer, 
with a detector valve and two L.F. 
@nuplifiers. I have been abroad for 
the last two years, and before my de- 
parture disposed of this set. Before 
constructing a new one, your opinion 
as to whether the same circuit (which 
gave excellent results) ts still to -be 
recommended would be greatly 

- appreciated, - W. B.D. 


It can be definitely stated that the 
circuit of your receiver is now quite obso- 
lete, and we have no hesitation in saying 
that much greater amplification and better 
selectivity would be obtained from a single 
stage of: modern H.F. amplification. If 


. you care to write to us again, indicating 


your requirements more fully, we will. 
recommend the most suitable of our recent , 
designs. % ) 


© go 
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- A Phantom Fault. 


I have recently built a loud-speaker very 
carefully in accordance with the in- 


structions given in an article pub- 
lished by you in your issue of Angust 
4th, 1926. Z notice that this instru- 
ment appears very sensitive to dis- 
tortion in the ampltfier, a fault which 


` 


is not found in two other horn type. 


loud-speakers made by reputable 
firms which I possess. I do not 
claim by any means that my ampli- 
fier is of the best type for distor- 
tionless reproduction, and, in fact, 
am intending to reconstruct it, but 
my horn type loud-speakers appear 
to give less distortion than my home- 
, made diaphram type. Yet curiously 
enough, on testing them on a friend’s 
amplifier which is built according to 
the very latest ideas for distortion- 
‘less reproduction my home-made 
loud-speaker sounds extremely pleas- 
ing, and my horn type ones give dis- 
tinctly inferior results. On de- 
liberately introducing distortion into 
my friends amplifier, however, the 
falling off in quality in my home- 
made loud-speaker appears to be far 
greater than in the case of the horn 
type, and that is why I say my home- 
made instrument appears distinctly 
sensitive to distortion in the ampli- 
fier. I. shall be extremely obliged 
if you will show me how to correct 
this trouble, O. F.. 


This symptom far from showing that 
your loud-speaker possesses any great 


fault, shows that yop have built it better - 


than you knew, and that you have con- 
structed a-very: good instrument indeed. 
Naturally, of course, a really good loud- 
speaker should: be sensitive to faults 


however slight in other parts of the re- | 


ceiver. Probably,- indeed, the overall 
reproduction of your other two_. loud- 
speakers is so bad that any fault in the 
amplifier from the point of view of faith- 
ful reproduction is. swallowed up in the 
vast sea of distortion produced by the 


loud-speakers, and, therefore, these loud- , 


speakers sound no better if moved from a 
bad amplifier to an almost perfect one, 
but at the same time they show little or 
no diminution in quality if moved from 
an almost perfect amplifier to a 
thoroughly bad one without grid bias or 
power valves. You are advised, there- 
fore, to leave your home-made instrument 
alone, and to rebuild your amplifier. 
0000 e 
A Perfodicity Puzzle. 

I. am about to purchase an H.T. battery 
eliminator to work off my mains 
which are 240 volts 25 cycles, but 
most of the advertised instruments 
seem, to be built for 40 to 60 cycles. 


I shall be glad if you can advise me | 
K. N 


in this matter. <N. R. 

-Undoubtedly the greater number of 
A.C. electrical supplies systems in this 
country operate with 40 to 60 cycles 
periodicity, and this accounts for prac- 
tically all the eliminators being made for 
this periodicity band. There are, how- 
ever, some ‘sources of supply having a 
much lower periodicity such as 25 as in 
your case, and some on the contrary, 


t 
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-= supply at -a:much higher periodicity, 
namely, 8G cycles.- We understand that 


~ 


many of the larger manufacturers are 


prepared to quote special prices for 


battery eliminatoys of unusual frequencies 
or voltages, and we should advise you to. 


make enquiry among them. Of course, 
the difficulty in a low periodicity supply 
is adequate smoothing, and at the same 
time readers have reported -to us excel- 
Jent results on 25 cycles even with 


standard eliminators designed: mainly for | 


40 to 60 cycles. Eventually, of course, 
as you know, it is intended to abandon 
the use of D.C. 
domestic use, and to standardise all 
sources of supply at 220 volts A.C. 50 
cycles periodicity, just as in America .a 
standard of 110 volts 60 cycles is used. 
This naturally makes for much cheaper 
mass production of batiery eliminators, 
and, indeed, of all electrical devices such 
as electric cookers, etc. 

o000 


Pitfalls of Anode Bend Rectification. ° 

I am intending to build a four-valve set 
consisting of an H.F. valve and 
anode bend detector, and two stages 


of L.F. I wish to use two Marconi- . 


phone transformers in the L.F. 
amplifier which I have on hand, and 
I presume that this would be in 
order, and that I should use the 2.7 
to 1 ratio instrument in the first 
stage, and the 4 to 1 instrument in 
the second stage, as you- so fre- 
quently advise in transformer-coupled 
amplifiers, L. D. T. 
In reality, of course, for best results 
using anode bend rectification, it is pre- 
ferable to use one of. the new type valves 
specially produced for this purpose fol- 
lowed by a very high anode resistance, 
say, 1 megohm in value. If you follow 
your anode bend rectifier with a 2.7 to 1 
transformer which has an inductance, we 
understand, of 50 henries, you will not 
get very good reproduction, especially on 
the lower notes, because you must 
remember that the valve impedance, 


normally high, will be much higher. still- 


when used as an anode bend rectifier. 


You’ want, in fact, a much bigger in- 
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ductance here, and we shoald advise that 
you connected the primary and secondary 
of your 4 to 1 transformer in series and 
use it as a choke in a choke coupled 
stage following the detector, and that 
you followed your first L.F: valve by 
the 2.7 to 1 instrument, using it as a 
normal transformer: ` oo S 


Soop | 


When Bushes are Superfluous. ` 
I am constructing * the ‘* Everyman 


. Four” „receiver, following the in- 
structions given in your book. on 
this receiver. I wish to know 

, whether it would be possible for me 
to dispense with the ebonite panel 
and make use of a panel of three-ply 


wood. I also propose to use 2-volt 
valves throughdut, and am con- 
templating actually the Mullard 


P.M.1 H.F. valve as H.F., detector, 
and first L.F., with a Mullard 
P.M.2 in the output stage. Well you 
state whether these valves would be 
in order? May I also use a stud 
‘switch to change the aerial from A 
to A, or A, in the receiver, instead 
of providing separate terminals? 
. - R. H. F. 
“You can very well use the wooden panel | 
in place of the ebonite one, and you need 


` put no bushes on to insulate variable 


condensers, etc., since all parts which’ are 
in electrical contact with this panel are 
at earth potential with respect to. oscil- 
latory currents, and therefore no loss of 
efficiency will take place. With respect 
to D.C. currents of course, the low 
potential end of the variable condensers 
which are in electrical contact with the 
wooden. panel are actually slightly above 
earth potential owing to the 1} volts grid 


. battery tm the case of C, and the fixed 


mention, 


= lard P.M.1A. 


resister in the case of C,, but, of course, | 
this will not matter with respect to H.F. 
energy, and no leakage is likely to take 
place, dnd bushing would be superfiuons. 
Were you using a metal panel, however, 
it must be refhembered that in that case 
bushes would have to be fitted to both 
variable condensers in order to avoid 
directly short-circuiting the H.F. valve 
grid battery, and.the resistance R,, but 
-these bushes, even in this case, need not 
be very large, as they only have to with- 
stand a very small voltage: In the case 
of wood, therefore, you would be-per- 
fectly in order in using it without any 
extra bushes. © - ee 
With regard to valves of the type. yon 
we would suggest. Mullard 
P,M.1H.F; in the H.F. position, a. Mul- 
as detector, a Mallard 
P.M.1L.F. in the first L.F. position, and. 
a. P.M.2 in the output position. >- > 
‘With regard to the latter part of your 
query, it is possible to use this stad 
switch without serious losses being intro- 
duced, as, of course, aerial losses . are 
always fairly high in any case, and the 
slight additional loss which is bound to 
be caused in this manner will probably 
pass umnoticed. Still, if not done care 
fully, noticeable extra losses would be 
introduced, and on the whole we think 
you would find it better to avoid this. 
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i pe BROADCASTING. 


QOR the second time in the short history of 
| broadcasting it has been left to Holland 
- to steal a march on this country and, in 
fact, on Europe generally. 
remembered that - 
~ some long while 
before broadcast- 
ing here . was introduced British 
amateurs . were accustomed to 
‘listen “td the Dutch broadcasting 
station at The Hague which, with {. 
the Call-sign PCGG, sent out regu- 
lat “Sunday afternoon. concerts, 
mainly for the benefit of listerfers 
here. “Now again Holland sets the 
‘éxample. by leading-the' way in 
short-wdve broadcasting. On the 
15th ‘of March the station PCJ], 
established at the Philips Lamp 
Laboratories at Eindhoven, in 
Holland, communicated by wire- - 
less telephony with the Dutch 
station at Bandoeng, in the Dutch . 
East Indies. The transmission 
was carried out on a wavelength of 
approximately 3a metres. 


EDITORIAL VIEWS 


Currenz Topics 


N EW APPARATUS 


- LOUD-SPEAKERS - 


Andrews. 


Heard in Australia. 


Since that initial success fairly 
regular broadcasting has been con- 
‘ducted. Now, as. we go to press, 
comes the announcement that the Sydney station, BL, 
has successfully rebroadcast one of the programmes. We 
congratulate -Holland, and the Philips Company in par- 
ticular, on the enterprise shown in establishing this broad- 
casting record, more especially so as the purpose is 
‘apparently’ to ‘prbvide a means for long-distance broad- 
casting, and advantage has been taken. of the ‘peculiar 
suitability of the ore wavelength: 


BS ° | | a 


It will be | 
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Will fia eae be Followed ? 
It will be of interest to observe whether this example set 


- by Holland will be followed by other countries in Europe. 


Personally, we should be sorry to see stations established 
in this country to work on wavelengths of that order unless 
ample notice were given, for the reason that comparatively 
few sets’ in the hands of the 
public would be capable of 
listening in to the transmissions. 
The only application which «a 
we can see at the moment for 
a short-wave broadcasting. station 
_ In this country would be for. the 
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517 purpose of overseas communica- 
519 ~ tion, as we have previously: Sug- 
gested i in, these columns. 
£97 Not a B.B.C, “Affair. Sn 
529 If such a station were erected it 
might ‘quite: possibly fall outside 
530 the scope of the British Broad- - 
casting Corporation and come 
531 under the control of the Foreign 
= Office and the Colonial Office. 
(ABSTRACT) 535 - An Opportunity Neglected. | 
It is a matter for regret that we 
| should so far have neglected to 
539 take advantage of the wonderful 
540 opportunity which broadcasting 
; ` Lai 
542 provides for communication with 
the outlying sections of the 
Empire. When we know that 


wireless sets are being bought in places as far distant as 
India and Iraq, in the hope of being able to pick up > 
the transmissions from Daventry once in a while for, 
perhaps, no more than a few minutes, we can form 
some idea of the enthusiasm which would be created 
if a short-wave British station were established in 


' this country of sufficient ee to be heard more or less. 
consistently ! 
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ERA 
By A. DINSDALE. E ay 


ROM time to time various systems of phototelegraphy 
have been described in this-journal. Many of these 
have been purely experimental in character, but 

some of them haye been practical and ready for com- 
mercial exploitation. _ Other countries are gradually 
taking up the commercialisation of picture transmission 
and making progress. In this. country we have scientists 
who have “developed entirely practical apparatus and 
methods, but no move is being made to exploit them 
commereially. 

In America, where there is no Government monopoly 
of electrical communications, work on the commercialisa- 
tion of picture transmission has been going on for some 
time, having been undertaken by the American Telephone 
and Telegraph Company and the Bell Telephone Labora- 
tories, Inc. Complete success has attended these efforts, 
and seven ‘‘ Telephotographic Stations,’’ extending right 
across the United States, are now in regular daily com- 
mercial operation. 


For the complete details of this extensive system, 


described in this article, we are indebted to the above- 
mentioned companies. 

The seven stations already in operation are Boston, 
New York, Cleveland, Chicago, Atlanta, San Francisco, 
and Los Angeles. An eighth station is under construc- 
tion at St. Louis 


Transmission Over Telephone Lines. 


The system as at present established makes use of the 
wire transmission lines of the Bell telephone system, 
which cover the entire country. While the mechanism for 
the transmission of photographs over extensive distances 
has been primarily developed for use on these telephone 
lines, it has been demonstrated experimentally that it can 
be used to send pictures by wireless just as easily when 
atmospheric conditions are such that steadiness of trans- 
mission and freedom from interference prevail. 

Fading and static are the greatest difficulties en- 
countered when an attempt is made to transmit pictures 
over. great distances by wireless, and these difficulties 
may easily cause interruptions in the service. The system 
to he described, therefore, was designed for wire trans- 
mission partly for this reason and partly for the reason 
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| A Technical Description af the N Meth € 
and Apparatus Used in Americ ca. 
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that the principal business of the company which | 
veloped it is wire, and not wireless telephony, ar zal 
desired to put its wire system to a further use. 
Another aspect of the problem is that although t 
broad principles of picture transmission have peer SIN 
known for nearly fifty years, their reduction to- 
practice required, among other things, the perfection con 
apparatus and methods for :the faithful tra ee n 
electrical signals over long distances, and thes e di 
ments have become known to the communicatior n u 
within the last few years.. ` . nae PER: 
Prominent among these later developments whic 
facilitated picture transmission are the- ate th 
the thermionic valve amplifier, electrical filters, 
use of carrier currents. 


i 
t 


Q 


Essentially, the process of transmitting ap icta 
one place to another electrically (iey by w ire or w 
less) consists of three operations. First, t there must 
some means for translating the lights and s hades « of 
picture into some characteristic form of ele ectr c cu 
Secondly, there must be a channel, wire è seat 
capable of transmitting the characteristic O f the 
current faithfully (ż.e., without distortion) to t 
quired distance. Finally, at the receiving a end 


Picture Transmission ‘Apparat us. 


be some means for retranslating the recel ed e 
signal into lights and shades, corres | ing accu g 
in relative values and positions with those of the ori 
picture. | eos = 


Analysed. for purposes of electrical transm nissic 
picture consists of a large number of tiny elem ments, 
the transmission process necessitates - some e n method 
traversing or scanning these lentes SAA 1 mus 
transmitted one at a time in a definite sec uen nce. 

The method used in the Bell system i | 
picture as a film transparency, en si 
glass cylinder. The cylinder is ee n ec 1 on 
riage, W which is moved slowly along i ; 
time that the film cylinder is Eris 

A tiny spot of light, focussed eee dei 

caused to traverse the entire pictura ea i a 


like the needle of the old- p 


S tos DIE [er 4 


; 
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Commercial Picture Transmission.— 
. the cylinder is located a photoelectric cell, upon which the 
spot of light shines after passing through the film and the 
- glass’ cylinder, and the degree ot brilliancy which falls 
upon the cell at any given moment depends upon the 
density of the portion of the film through which the 
light is: shining at that moment. - 

“The arrangement of this apparatus is shown in Fig. 1. 


A photoelectric cell, as most readers probably know, 


is a device for transforming light impulses into electrical 
impulses. 
ous in its response, but not so sensitive. It consists of a 
cathode of some alkali metal, such as potassium, sealed 


It i is, unlike selenium, practically instantane- | 


in a vadium. When light shines upon the metal it emits | 


electrons, i.e., an electric current, just like the glowing 
filament of a. receiving valve. 

Assuming for the moment that the photoelectric current, 
which“is a direct current of varying intensity, is of ade- 
- quate strength for successful transmission, and that the 
transmission circuit is_suitable for carrying direct current, 


oh 1.—Sectional diagram of optical system at transmitting e end. 

sa bicker D, condensing lens; t rpa ragm; 8, projection 
C, transparent picture film; P, photoeleçtric cell 

o We will i imagine that the output current from the photo- 

f electric cell has traversed the transmission circuit and 

arrived at some distant point: 


The “ Light Valve.” ` ` 


At this distant point we require the third dlement men- 
_ tioned above—means for translating the incoming elec- 
trical impulses into light and shade. - This is accom- 
plished in the system under discussion by means of ap- 
paratus illustrated diagrammatically in Fig. 2. 

A source of light, L, is focussed on to a cylinder, C, 
which has wrapped round it a piece of unexposed photo- 
graphic film, -and which is rotated and moved axially 
exactly. i in step with the cylinder at the transmitting end. 


527 


Fig. 2. —Optical system at receiving énd L, light source; D, . . 
condensing lens ; » light bias fe j projection lens; C, ‘sensitive 
m. | 


depends upon the variations of the incoming electrical 
impulses, which represent values of light and shade in 
the original picture at the transmitter. 

After passing through the aperture of the light Gale, 


_ the beam of light Falls upon the sensitive film bent round 


the cylinder, which rotates in exact synchronism with the 
one at the sending end, thus exposing the film to an.. 


extent which will vary in exact proportion to the lights 


and shades of the original picture. 


_ Adapting the Scheme to Telephone Line Transmission. 


-is the ordinary telephone line. 


' Between the light source and the cylinder there is inter- _ 


posed a device known as a “‘ light valve.’ 
shown in detail-in Fi ig. 3, 1s due in its general form to 
E. C. Wente. It consists essentially of a narrow ribbon- 
like conductor lying in a magnetic field in such a position 
as to cover entirely a small aperture. 

The incoming current impulses pass through this 
ribbon, which is, in consequence, deflected to one ‘side 
by the interaction between the polarising field and the 
field-set’ up round the ribbon by the passage of the current 
through it, thus exposing the aperture beneath. Light 
passing through, -r attempting to pass through, this aper- 
ture is thus varied in intensity in accordance with the 
extent of the Cisplacemen, of the ribbon, which in turn 
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This device, 


— 


In the simple outline of the scheme given above, nothing | 
was said about the transmission ciruit, which in this case 
Since this latter was 
developed primarily for a purpose other than picture 
transmission, the picture transmission apparatus must be 
adapted to suit existing line conditions. 7 

As already stated, the output of the photoelectric cell 
at the sending station takes the form of a very weak 


Fig. 3 


3.—Detalls of light valve. R, ribbon carrying picture current; 
P, pote piece of magnet; J, jaws of aperture behind ribbon. i 


direct current of varying amplitude. The range of fre- 
quency components in this current varies from zero up 
to a few hundred cycles. Now, commercial long-distance 
telephone lines are not usually. designed to transmit direct 


- currents or very low-frequency currents, so the photo- | 


electric currents cannot be directly transmitted. 
In order to ovetcome these difficulties, therefore, the — 
photoelectric currents are first amplified by means of low. © 
PReABEREY amplihers, and then impressed upon a modu- 
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Commercial Picture Trans- - 
mission.— —- 
lator valve jointly with a 
carrier wave having a fre- 
quency of about 1,300 
cycles. What is actually 
transmitted over the tele- 
phone line, then, is the 
carrier wave modulated by 
the photoelectric current 
impulses, so that the line 
currents, in frequency range 
and amplitude, closely re- 
semble the currents of ordi- 


circuit is designed. j 
When the carrier current, vodili according to the 
lights and shades of the picture at the sending end, 


traverses the ribbon of the light valve at the receiving - 


end, the aperture is opened and closed with each pulse 
of the alternating current. The envelope of these pulses 
follows the light and shade of the picture, but the actual 
course of the illumination with time shows a fine struc- 
ture of the same periodicity as the carrier. 

This effect is shown in _the upper part of Fig. 4, 
Marked ‘Picture Channel.” 


How Synchronism is Achieved. 


It is fairly obvious that in order to ensure that the 
light and shade traced out on the receiving film shall 
reproduce an exact copy of the picture at ‘the sending 
end of the circuit, it is essential that the eee at 
both ends rotate at exactly the same speed. - Various 
methods of achieving this necessary synchronism of 
motion have been dev ‘elopéd from time to time, but the 
method used in the Bell system consists of phonic wheel, 
or impulse motors, controlled by electrically operated 
tuning forks. 

If it were possible for two forks at widely separated: 
points to vibrate at exactly the same frequency, the prob- 
lem of synchronisation would immediately be solved, but 
such an arrangement is not practical, for variations of 
speed occur with variations of temperature and other 
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Fig. 4 —Diagrammatic jepresentatión of picture and synchronising currents. 


nary s eech, for which : cell: AM, amplifier-modulator ; 
y p or which the i : m T, tuning forks; AR, amplifier-rectiñer. 
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PICTURE “CHANNEL ~ 


SYNCHRONISING CHANNEL 


P, photoelectric 
M, phonic wheel VOR ors ; 


A, amplifier; V, light valve; 
causes. If an attempt is made to control two cylinders 
by this method the received picture will, in general, be 
skewed with respect to the original. i 

In the present instance the difficulty was overcome by 
controlling the phonic wheel motors at each end by the 
same fork, and for this purpose it is necessary to trans- 
mit to the receiving end impulses controlled by the fork 
at the sending end. Thus two sets of impulses must be 
sent along the transmission line, viz., the picture impulses 
and the synchronisation impulses. l 

This could be achieved by using two separate trans- 
mission circuits, as shown in Fig: 4, but this is not 
economically practical, so the problem has been solved 
by impressing upon the transmission circuit a second 
carrier wave. This second wave has a frequency of about 
400 cycles, and carries the synchronisation impulses. 

Thus the. line has two currents to carry, one of them 
(the picture carrier) having a frequency of 1,300 cycles, 
and the other (the synchronisation impulse carrier) having 
a frequency of 400 cycles. Both these frequencies are 
well within the frequency limits for which the long- 
distance telephone lines are designed, and they are far 
enough apart to be separated easily by means of electrical 
filters. 

At the sending end a master fork controls the speed of 
the phonic wheel motor which drives the cylinder me- 
chanism and at ie same time impresses control gepalses 


Fig. 5.—Layout of complete system. B, master fork; C, control carrier oscillator ; CF, control channel filter ; 
mechanism; PC, picture carrier oscillator ; PF, picture channel filter; AM, ain plifier=m od ulator ; 
A, amplifier; E, amplifier-rectifier ; ; G, secondary fork; 


V, light valve; 


S, starting 
L, lamp; P, photoelectric E 


M, motor ; 


D, terminal amplifier. 
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Commercial Picture Transmission. > 
upon the control carrier wave. At the receiving end the 
control impulses, after. being filtered and amplified, drive 

a secondary fork which controls the phonic wheel motor 
which drives the receiving cylinder. 

The Electrical Circuits. 

The mechanical and electrical -arrangement of the 
whole system are shown diagrammatically in Fig. 5, in 
_ which the various elements previously described are 
shown in their proper relations to each other. 

Certain portions of the electrical circuits are worthy 
of somewhat detailed description. One of these is the 
amphifier-modulator system for the picture channel, and 


CARRIER INPUT 


i e ae erica characteftstics of cack elements te” ith 
another is the filter system employed for separating the 
picture and synchronising channels. 

In Fig. 6 (top) is shown a diagram of the D.C. 
amplifier and the modulator used for the picture 
channel, together with diagrams (bottom) showing the 
electrical characteristics of each element of the system. 

At the extreme left is the photoelectric cell, the current 
from which passes through a high resistance. The 


_ potential tapped off this resistance, of the order of 30 or- 


40 millivolts, is applied to the grid of the first valve. 
The second valve is similarly coupled to the first, and 
_ the modulator valve follows in order. RA 

The relationship between illumination and current in 
the photoelectric cell is. shown in diagram No. 1, and 
1S: linear from the lowest to the highest values of 
illumination. The voltage-current (E versus I) 
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. diagrams which lie immediately below -these 
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cnaracteristics of the amplifying valves and the miodu- 
lating valve circuits are shown in the figure by the 
valves. 
They are not linear over the whole extent. 

= In order to preserve the linear characteristic, which 
ìs essential for faithful picture transmission, it becomes 


SYNCHRONISING CHANNEL FILTER 
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PICTURE CHANNEL FILTER 


Fig. 7(a).—Schematic circuits of picture and synchronising channci 
ters. 


necessary to locate the range of variation of current in 
each of the latter valves on a linear portion of their 
characteristic. 

This is accomplished by appropriate biasing voltages 
(Eg), as shown. As a consequence of this method of 
utilising the straight portions of the valve charac- 
teristics, the current received at the distant end of the 
circuit does not vary between «zero and a finite value, 
but between two finite values. ‘This electrical bias is 
exactly matched in the light valve by a mechanical bias 


of the jaws of the valve opening—an ingenious arrange- ' 


ment. £ 
In Fig. 7 (a) is shown diagrammatically the form of 


the band pass filters used for separating the picture and © 


synchronising channels. The synchronising channel 
filter transmits a narrow band in the neighbourhood of 
400 cycles, and the picture channel filter a band between 
600 and 2,500 cycles. i. 


TRANSMISSION UNITS 


' FREQUENCY 


`N 


Fig. 7(b).—Attennation characteristics of picture (full line) and 
synchronising (dotted Hne) channel filters. 
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Commercial Picture Transmission.— 

In addition to these main circuits arrangements are 
provided for starting the two ends of the circuit simul- 
taneously and for the transmission of signals. 
functions are performed by the interruption of the 
picture current working through appropriate relays and 
detectors. Testing circuits are also provided for adjust- 
ing the various parts of. the circuit without the necessity 
for using the actual transmission line. 


The Structure of Received Pictures. 


All electrically transmitted pictures have a certain 
amount of. structure, upon the degree of fineness of 
which depends the excellence or otherwise of the 
picture. : This structure may be likened to the dots of 
which a newspaper reproduction is composed. In order 
to obtain the reproduction it is necessary to divide the 
picture up into these dots. The process is the same for 
reproductions on fine art paper, but the dots can be much 
smaller, so that they are practically invisible, which 
results in a picture of very much better quality. 


Entarged section of picture transmitted 
line method. 


by the variable density 


In electrically transmitted pictures the structure con- 
sists, in most cases, of lines. These are caused by the 
process of scanning by the light beam at the transmitting 
end, as the picture rotates upon its cylinder, and each 
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ine in the received picture represents a track which has 
been followed by the light beam in its passage across the 


original picture. | 
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Portion of transmitted picture of variable width line type, enlarged 


When picture transmission is accomplished by: the 
modulation method, as in the present case, there are, in 
general, two methods by which a transmitted picture may 
be received. One of these is to form an image of the 
light valve aperture on the sensitive photographic film. 

When this is done the resultant picture is made up of 
lines of constant density but varying width. -For a dark 
part of the picture the lines are all thick and heavy; 
white portions have very 'fihe lines, and intermediate 
shades are represented by lines the width of which varies 
in accordance with. the density of the picture at*any 
given spot. ha 

An advantage of this form of reception is that’ the 
picture (when received in negative form), if the structure 
is of suitable size (60 to 65 lines to the inch), can be 
used to print directly on zinc and thus make a typo- 
graphic printing plate similar to the earlier forms of 
half-tone, whereby the loss of time usually incident to 
copying a picture for reproduction is eliminated. ‘The 
disadvantages of this form of picture are that it does 
not lend itself readily to retouching or to change of-size 
in reproduction, and the white portions are marred by 
fine parallel lines. } 

The other method of reception is to let the light from 
the light valve fall upon the film in a diffused manner 
through an aperture of fixed length, so that 

ee 


il 


lines of © 
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- Commercial Picture Transmission. — 
constant width (exactly juxtaposed) but of varying 
“density are produced. ` 
_ Prints made from negatives received in this manner, 
provided the structure is fine enough (roo lines per inch 
or more), are very closely similar in appearance to original 
photographie prints and may be reproduced through the 
ordinary half-tone -cross-line screen. 
light and. shade.in the picture are very much smoother, 
white ‘portions are-unmarred by lines, and the picture 
may be -retouched or subjected to any special photo- 
graphic procedure ‘which may be desired. 


Practical Details of Procedure. 


‘The photographs reproduced here have all Deen 
transmitted ‘electrically by the system under review and 
received by -the variable density line method. Readers 
. may, therefore, judge for themselves as to the excellence 
of the results. i 

The picture to be transmitted is handed in to ‘the 
telephoto station, usually in the form of a negative, 
which-is apt to be of any one of a number of sizes. 
From this a positive film is made, measuring five inches 
_by seven, which is‘then placed in the cylindrical film- 
holding frame of the transmitter. Simultaneously an 
unexposed film. is placed on the receiving end. 

Adjustments of current ‘values for K light ’? and 
ve dark ” ‘conditions. are. then made over the ‘line, after 
which the’ two cylinders are started simultaneously by a 
signal from the -transmitting end. 

The time of transmission for a picture sin. x yin., 
haying 100 Jines per inch, is about seven minutes. 
time is a relatively small part of the total time required 
from the taking of the picture until it is delivered in the 
form of a print. ost of this total time is taken ue with 
purely photographic processes. 

When these processes are reduced to a minimum by 


ising the negative and the sending end positive while, 
still wet, and making the prints in a projection camera: 


without waiting for the received negative to dry, the 
overall time can be ,reduced to about three-quarters of 
an hour. ` 


Practical Utility of the System. 


The utility of the. system under discussion was first 
demonstrated in America in 1924. during the Republican 
and Democratic Conventions (for the Presidential elec- 
tion) held ia Cleveland and New York. During these 
conventions hundreds of photographs were transmitted -to 
New York and Chicago, or to Cleveland and Chicago, 
and reproduced in those cities in ‘the afternoon papers. 

A demonstration of picture news service on a still 
latger scale was furnished on March 4th, 1925, when 
pictures of the inauguration of President Coolidge were 
transmitted from Washington simultaneously to New 
York, Chicago and San F rancisco, appearing in the 
afternoon papers in all three cities. Some typical news 
illustrations are reproduced herewith. 

The fields. in which. electrically transmitted pictures 
may be of greatest service are those in which it is desired 
- 10 transmit information which can only be conveyed 
effectively, if at all, by an appeal to vision. Illustrations 
of cases where an adequate verbal description is almost 
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impossible are portraits, such as, for instance, those of - 
criminals or missing. persons; finger prints; drawings, 

such as details of mechanical parts ; weather maps, mili- 

or other representations of transient con- 

ditions. 

The fact that an electrically transmitted re is a 
faithful copy of the original offers a field of usefulness 
in connection with the transmission of original messages 
or -documents in which the exact form is of significance, 
such as autographed letters, cheques, legal papers, etc., 
and where it is of- vital importance that these documents 


[Courtesy : Bell Telephone Laboratori: 
Autographed photograph hod by the variable density line | 


‘be sent from one place to another in the minimum space 


of time. 

Whilst the application. of the system of news ee 
graphs is perhaps the most obvious, w hereby photographs 
of great events may be transmitted to points hundreds of 
milés distant and reproduced immediately in newspapers - 
while the story is still ‘‘ red hot,’’ there are a thousand 
and .one commercial applications, „as the following 
examples (which have already occurred) will show. ` 
= One field of usefulness is suggested . by the X-ray 
photograph reproduced here. Such pictures as this, or 
electrocardiographic. tracings, can be transmitted to some 
specialist across a continent so that his diagnosis of the 
trouble may be flashed back with a minimum of delay. 

-Another use is suggested by the reproduction of a 
copy of an oil company’s stock circular, illustrating 
the case of a New York firm which, being interested in 
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Commercial Picture Transmission.— — 
the floating of a new stock issue, was able to save eleven . 
‘days and meet a favourable market by flashing telephotos . 
of stock circulars and stock certificates back and forth‘: 
across the country, thus. getting in-hours the approvals, `- 
revisions, etc., that would otherwise have consumed nearly ` 
a fortnight, and making certain that printing directions 
were given in unmistakable form. ___- : a 

A street railway company in California desired to show 
a new type of tramcar at a meeting of its directors in 
New York City. There had been an unavoidable delay 
‘in forwarding the picture, but it got there on time and 
very satisfactorily in the form of a telephoto. 

An advertising manager in New York planned to be 
in Chicago on a certain day, but at the last minute could 
not make the journey. An important cover illustration 
for a booklet had to be in Chicago the next morning. 
The air.mail had gone, but in the emergency the tele- 
photo system supplied the picture in less than two hours. 

,ı — (From New York to Chicago is a 22-hour journey by 
express train.) 3 

These are but a few of scores of different examples 
of the utility of the system which could be given. 

_ As regards charges, a picture can now be sent from 
Boston to New York for $15 (43); to Chicago for $25 
(45); to San Francisco for $50 (£10); simultaneously 
to New York, Chicago, and San Francisco for $60 . 
(£12); New York-Chicago, $20 (£4); New York-San 
Francisco, $45 (£9); Chicago-San Francisco, $35 
(47). There are also other reduced charges, and extra 
prints can be obtainef within the area of reception for 
SI. 50 (6s) each. os ° TEP > Bell Telephone Laboraloties. 

During the Christmas aes by. special cana Example of X-ray photograph electrically transmitted by the 
ment, personal photographs, inscribed with Christmas and variable density line system. 


New Year greetings and 
autographed, could be sent 
by anyone over the telephone 
lines to five centres through- 
out the country. For this 
service a special price of 
$15 (43) was charged, and 
it constituted an unusual 
means of greeting rela- 
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Pantepec Oil Company of V enezuela)*, 


Incorporated under the laws of Delaware >— [0 PE, bo Id 


Transfer Agent: | ae Registrar: \ [0 tives and friends. Tele- 

National Bank of Commerce, New York _ ae Bankers Trust Company, New York pt photos sent under the 

| . . 7 | epee oe >— ONE INCH DASHES arrangement were printed on. 
(o "a CAPITALIZATION heavy art paper and were 
Pt Authorized sage To be present! Issued and Outstanding enclosed in an attractive 

B o ld] 2,000,000 shares l £500,000 shares K folder. 

NOpar vine suare Z For the purposes of regu- 

l Ls lar commercial operation, 


lo pr ~»(we summarize from the letter of the.President of the Company as follows: 


The development of approximately one-third of the properties of the Pantepec O)! Company will be carmed 
on under a contract made with the Union Oil Co. of California, one of the largest of the independent compan: 
ies, under the terms of which the Union Co. has agreed to expend $3,500,000, over a period of six years for 

. development, drilling and other purposes and the Pantepec Compeny will share equally in the profits deriv 
from oi] produced. The proving up of any portion of the properties covered by this contract will alap tend te 
prove up the remaining properties of the Pantepec Company which are contiguous and in which it has an 
undivided interest. 

The Pantepec Company owns or has conditional contracts to acquire, or options on, oil concessions cover- 
ing rtout 3,044,073 acres throughout Venezuela. Subsidiaries of the Dutch She!). Standard Ou of New Jersey, 
Standard Cil of California, Atlantic Refining Co., Gulf, Sun and others are actively engaged in development 

"in Venezuela, and large parts of the Pantepec properties lie close to feldi which are now producing otl, oF 

b... ck.. -$ SE es r Se m se & t- 


connection with the nearest 
Bell telephoto ` station is 
made by train or air mail, 
and since the stations have 
been established in the 
centres of the most densely 
populated industrial sections 
of the country the entire 
continent may fairly’ be 
described as being well 
[Courtesy: Bell Telepione Laboratories. served by this new system of 
Corrected proof of an oil company’s circular transmitted over telephone lines. communication. ‘ 
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`- LOOSE COUPLING. 


One of. the :most certain ways of 
overcoming. (or at any rate reducing) 
trouble caused’. by induction. effects 
frora near-by power circuits is to re- 
place the popular.‘ direct-coupled ”’ 
aerial system, as shown in Fig. 1 (a) 
by loose coupling (Fig. x (b)). At the 
same time the selectivity of any. re- 
ag ‘will be improved by’ the altera- 
ion 


- 
2 wee Be @ eens 


(b) 


Fig. 1.—Direct- and loose-coupled aerial 
connections. 


The necessary Ssadincatiens are by 


no means difficult, although it will 
sometimes be impossible to find room 
far the extra tuning condenser in the 
 Teceiver : in such cases it niay con- 

veniently ‘be mounted in a -separate 
wooden .box, which will at ‘the same 
time serve as a support for the coil- 
holder if required 

B 13 a ‘ 


A Section Mainly for the New Reader. 
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A word of warning should be added 
for thé benefit of those who propose 
to add loose-coupling to a receiver 
which includes a stage of un-neutral- 
ised H.F. amplification. Sets of this 
kind are normally stabilised by the 
aerial load ; when this is removed or 
decreased uncontrollable - oscillation 
will be produced as the grid and plate 
circuits come into tune. Obviously, 
therefore, before adding the loose- 
coupled aerial arrangement, it will be 


“necessary to neutralise me high-fre- 


quency valve. 
. 0000 


VALVES FOR: PORTABLES. 


Although accumulators provide the 
most satisfactory source of low-tension 
voltage, it cannot be denied that these 
batteries have certain disadvantages 
when used in conjunction with port- 


_ able receivers, in spite of the fact that 


extremely compact and almost unspill- 
able patterns are obtainable commer- 
cially. It is largely hecause the type 


constant use that sufficient attention is 
seldom paid to the accumulator, which 
is allowed to stand—perhaps in an 
almost discharged condition—for pro- 
tracted periods, with consequent de- 


' terloration. 


It must be admitted that there is a 
certain attractiveness about the idea of 
using dry cells, which are the only 
other really practicable alternative. A 


of a loud-speaker. 
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very heavy) cells will supply for ex- 
tended runs. This limits our choice 
of valves, and almost rules out the use 
When the current 
consumed is as low as, say, 0.1 amp., 
comparatively small cells will put up 
a good performance, so the type of 
valve with this consumption (at about 
2 volts) is one'to be recommended. 
The fact that two`or three of them 
may be used in the set need not mean 


a‘ heavier demand on the L.T. battery, | 
_as their filaments may be connected in 


series, as shown in Fig. 2. This 
arrangement will necessitate a higher 
battery voltage, but in spite of this it 
has a real advantage, as three com- 
paratively small cells (44 volts) sup- 
plying-o.1 amp. are almost certain to 
have a longer life than two larger cells 
(of the- same total -weight) which 


_ would be discharged at o.2 amp. were 


„of set under consideration is not in . 


~ 


2.—Valve, filaments in series. 


Fig. 


the filaments connected in parallel as 


Suitably chosen battery, even if it is of » 
small capacity and consequently of | 


light weight and low in cost, will give 
good service on the intermittent dis- 
charges likely to be required, and may 
be thrown away when exhausted. 
Dry batteries, however, suffer from 
several disabilities, the most serious 


being their inability to provide heavy 


usual. 

The connections of the grid return 
leads are often a source. of difficulty 
to those who are using series-connected 
valves for the first time. Except in 


the case of a leaky-grid condenser rec- 


' tifier, these are always made to the 


currents; 0.3 amp. may be taken as. 


the maximum which even large (and 


valve in question. 


négative side of the filament of the 
In the diagram the 
polarity of the filament terminals is 
indicated, as a guide., 
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DISSECTED DIAGRAMS. 


Practical Points in Design 
and Construction. 


No. 69.—A Single—valve “ Hartley ” 
Receiver. 


4A 


Wireless 
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World "Y 
The present series of diagrams is intended to show progressively, and in an easily 
understandable manner, the various points to which special attention should be paid in 
the design of typical wireless receivers, and at the same time to assist the beginner in 
mastering the art of reading circuit diagrams. The effective and simple method of 
obtaining capacitative control of reaction, which is shown below, can be recommended. 


The conventional method of connecting 
the valve filament circuit. Following the 
usual practice, the controlling rheostat is 
inserted in the positive low-tension lead. 


The addition of a grid condenser and leak, 
with the insertion of phones in series with 
the anode, completes the detecting circuit. 


S the valve is to operate as a grid 

detector, the considerations af- 
fecting its choice are in no way dif- 
ferent from those applying in a more 
conventional circuit. Generally speak- 
ing, one of not more than 30,000 
ohms impedance is recommended. 

A commercial ‘pattern of centre- 
tapped coil may be used; one with 
from 60 to 75 turns will cover the 
normal wave band, while a No. 250 is 
suitable for the majority of the long- 
wave stations. A tuning condenser 
(C,) of 0.0005 mfd. is assumed. 
Both sides of this condenser are at 
high potential; some form of exten- 
sion handle should, therefore, be fitted 
to minimise hand-capacity effects. 

In (3) the reaction condenser (R.C.) 
should be carefully chosen, as the sen- 
sitivity of this circuit depends almost 
entirely on the smoothness of regenera- 


One half of a centre-tapped coil, the 

whole of which is tuned by a parallel 

variable condenser, is connected between 
grid and filament of the valve. 


An aerial is connectcd to the grid end of © 
the coil (through a reries condenser). 
The earth connection is added. 


tive control. Its capacity must be 
small; in general a -maximum of 
0.00005 mfd. (50 micro-microfarads) 
is more than ample, so a ‘‘ vernier ’’ or 
‘balancing ” type will serve. Again, 
both sides are at high oscillating 
potential, so an extension handle is 
again desirable. The inductance of 
the H.F. choke is not critical, nor is 


its efficiency of prime importance. It 


should have a restricted external field, 
and thus will be of small size. 

In (4) the grid condenser (C,) and 
the grid leak may have the conven- 
tional values of 0.0003 mfd. and 2 
megohms. This circuit, with the sub- 
stitution of a centre tapped frame 
aerial for the coil mentioned above, is 
a complete self-contained receiver and 
may form the basis of a portable set. 

The connections of aerial and earth 
shown in (5) are the most convenient 


- The anode circuit is completed through 
a choke and the H.T. battery, a portion 
of tte H.F. energy being fed back tō the 
grid circuit through a reaction condenser. 


, 
An improvement is effected by providing 
a separate ‘‘untuned"’ aerial winding, 
tightly coupled to the grid. | 


where interchangeable coils are wsed. 
The series condenser C, has the effect 
of reducing -damping and improving 
selectivity ; its capacity, on the nprmal 


‘waveband, may be from 0.0061 to 


0.0002 mfd., and for the longer waves 
about 0.0003 mfd. 

In (6) a still more effective aerial 
coupling arrangement is shown ; this is 
mainly applicable to the 300-509 
metre waveband or to the short waves. 
For the former, the secondary, may 
have a total of 60 turns of wire: (Litz 
may be used) on a 3in. former. $ The 
aerial winding, which is preferably 
tapped, has about 15 turns of fine 
wire, wound on spacers over thaf part . 
of the grid section of the coil adjacent 
to the centre tapping. Control of re 
action is greatly improved by adding 
a potentiometer as shown to regulate 
the mean grid potential. 
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By H.: F. SMITH 
eS and | 
N. P. VINCER-MINTER. 


f | - Interchangeable H.F. ee for “Lone and Short Waves. 


URING his life the average man is almost certain 


.sooner or later to run up against some of those 


fatuous individuals who, in the course of a con- 
versation concerning subjects about which they know 
nothing, seem impelled by some malignant force to shout 
their ignorance from the housetops by indulging in sych 


-feeble-minded and hackneyed phrases as ‘‘ Wireless is- 
-still in its infancy,” ‘‘ Necessity is the mother of inven- - 


tion,’’ etc., in a futile effort to cloak their aforemen- 


tioned ignorance. i 
Now half these phrases, such as the former of the two 


quoted, are inaccurate, and the rest, such as the latter, are 


only half-truths, which are far worse than honest straight- 
forward lies. It is with the latter kind of statement 
that we are most concerned here. This phrase, beloved 


as it was of our grandfathers, is undeniably the truth, 
but it is neither the ‘‘ whole truth ’’: nor is it ‘ nothing 
To be absolutely true, the phrase should 


23 


‘but the truth.” 


read ‘ Laziness is the mother of progress, the word 
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Fi 2. 1 .— The circuit diagram. - 
2 mfds. 
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Cı, Co, Cr, 0.0005 mtd.; Cj, 1 mfd.; 
Ris- R2, Rg, Ray depending on valves used : Ra, Rg, 0.5 megohm ; ; "he Bias" megohm ;- Rr Rp, 3 


TE ' being merely a polite synonym for laziness, 
whilst ‘‘ progress °? is a more all-embracing: word than 
necessity. The exercise of a little not-too- fatiguing 
thought will speedily reveal the truth of these assertions. 


_as we shall now proceed to demonstrate. 


From that dim and distant age, umpteen centuries ago, 
when the man-like ape first began to merge almost i tee 
ceptibly into the ape-like man, or from the time w 
‘Adam ‘fell into his unfortunate sleep up to the present 
enlightened age of chewing-gum and chauvinism, dnd 
henceforth up to the final cooling-down of the earth and 


. consequent disappearance of nian (or until Tuesday, 


May ‘29th, A.D. 1928 (according to a recent broadcast 
from 2LO), the whole of mankind has been, and will 


be, generation.after generation, afflicted with a dread 


disease which has even yet not found its way on to the 
statute book of the B.M.A., namely, the almost universal 
affliction (? ) of laziness. In reality, of course, the great 


gift of laziness has ever been a blessing in disguise, con- 
H.T. +t) 
H.T.+2 
Rs 
Co 
V4 
i; are 
33 Ry: ÈT. 
4 
SWITCH | : 
Cs, 0. i mtd. 0.0001 mfd. ; C, Co, 0.002 ‘mfd.; Cp, 


megohms. 
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All-Wave “Four ’’— 
stantly urging man to hitch 
his wagon to the stars, as we 
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Shall now indisputably HTH PISSING | 
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yet more primitive soap box p | Gx aN Yt We 
to a particularly docile 5 | IVAN B AG A 
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gress in locomotion, which 

has culminated in the almost 

universal Ford? Laziness, of 

course : nothing more certain, 

and so has it been throughout 

the ages, until in the early ` 
days of the present century 

man invented the gramo- 

phone in order to avoid the 
necessity for turning out to go to a concert hall or theatre. 
But laziness is, always has been, and always will be like 
an insidious drug, insomuch that the niore it is indulged 
the greater is the desire for indulgence, and so twenty years 
later we see mankind, tired of ‘‘ changing the record,’’ 
inventing broadcasting in order to avoid this exertion. 
Even in the short time that broadcasting has been extant, 
we see the insidious craving at work, once more bringing 
forward the battery eliminator in order to avoid the effect 
of lugging the old accumulator to the charging station. 
It will be realised, therefore, that laziness, and the fact 
that the more it is indulged in the greater is the craving 
for it, is responsible for all modern progress. All men 
are fortunately infected with it, except those few who 
boast of rising at unchristian hours of the morning in 
order to indulge in strenuous mental or physical exercise 
before breakfast. No man, surely, who exercises his 
imagination to this extent can possibly be accused of 
laziness. 
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Rear view of the receiver, with coils and H.F. transformers in 
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(b) 


Fig. 2.—Sectional drawings showing construction and connections of the H.F. transformers. . 
The lettering on the various ends of the windings corresponds with that shown in Figs. 1 and 
The short- and long-wave transformers are shown at (a) and (b) respectively. 
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‘* But what on earth,” writes ‘‘ Red Hot Enthusiast gi 
from Tristan Da Cunha, ‘‘ has all this to do with the 


_ four-valve set about to be described. Was laziness the 


“long ’’ broadcasting wavelengths. 


motive that prompted its production? ’’ Most certainly, 
The Long-wave Problem. 


All last winter, if anybody wished to receive’ 200- tb 600- 
metre stations at maximum efficiency he used an ‘‘ Every- 
man-F our ’’ ; but what happened if he desired long- vave 
stations, like Moscow and Königswusterhausen? He had 
to change over all his batteries, valves, loud-speaker, etc., 
to his long-wave receiver (if he possessed one), for, of 
course, the ‘‘ Everyman-Four ’’ lays no claim to DX on 
long waves. Shocking! What a waste of labour! 
What unnecessary exertion! (at least, so the writers ` 
thought), and what is the result? Progress once fore ! | 
A set which is efficient both on the ‘‘ normal ” and ọn the 
This receiver! does, 
however, require that coils and H.F. couplings be 
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All-Wave *Four.”— | 
changed, but for the moment the writers’ appetite for 


progress is satiated. Long before the next season com- 


-mences, however, the old craving will once more arise ; 
the designers will feel too feeble to go on with this plug- 
ging-in business, and the result will be the production of 
a set the operation of which looks less like work. A 
set, in fact, which: will cover the whole wavelength band 
from an Angstrom unit to a light-year, with one dial and 
no plugging, switching, or jacking. 

_ The present receiver naturally falls considerably short 
of this ideal, but it may well be asked by those already 
possessing receivers made up from constructional details 
provided by this journal during the past year whether 


shee 


The short-wave transformer. 
the receiver will be of greater utility to them than their 
existing sets. The best way to answer this question is to 
briefly review the salient, points of one or two typical 

receivers of the’ past year. For purposes of comiparison, 

therefore, we will pick out two typical general purpose 
receivers published in this journal during the past year 
and discuss how the ‘‘ All Wave Four ’’ shows a superior- 


ity or-inferiority complex (with apologies tu Professor- 
The first. 


Freud) relative to these two typical receivers. 
_ Of these which we have chosen is the ‘‘ Everyman-Four,”’ 


i f 3 : f . . . f 
and, as we have already pointed out, this present receiver 


1S superior on the long-wave side, the ‘‘ Everyman- 


Four.” never having been intended to receive distant long- _ 
Wave stations. We will now take another typical receiver. 


which uses an H.F. stage, and which was' intended to 


receive both the ‘‘ normal ’’ and _ the’‘‘ long ” ‘broadcast ~ 


_ Wavelengths, namely, the ‘‘ Neutralised Tuned Anode Re- 
ceiver ° (W,W., 20/r0/26). This particular receiver, 
useful as it was in the matter of wavelength flexibility: 
and-in its ability to receive stations of medium distance, 
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‘cannot be put into the same class as the ‘‘ Everyman- 
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Four ’’ from the point of view of sensitivity and selec- 
tivity. It was therefore thought net undesirable to profit 


‘by the experience gained from both these receivers with. 
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The long-wave transformer, 


what result the ‘reader must judge after he has read the 
description of the present receiver, the salient points of 
which we will now proceed to discuss. 

The first thing to strike our notice is that two plug-in 
coils are used in a two-way coil holder, each circuit being 
fully tuned. In other words,: straightforward loose 
coupling. ‘* Shades of Michael Faraday,” cries ‘‘ Ad- 
vanced Experimenter, Wigan,” ‘‘ have the writers been 


. 


Fig. 3.—Dimensions of the screen. It is screwed to small 
wooden battens secured to the baseboard, also to the panel. — 


+ 
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Fig. 4.—Drilling details of the panel, 
screws ; 


A, 1/2in. dia.; 


excavating in Tutankhamen’s tomb? °? Not so. Selec- 
tivity is desired, is it not? What better method than 
loose coupling? ‘* Why not aperiodic coupling? ’’ replies 
“ Experienced Engineer ’’ (who invariably uses the prac- 
tical wiring plan rather than the theoretical diagram when 
studying the principal features of any néw circuit). Very 
nice, too, on all wavelengths not exceeding 600 metres 
or so; probably, indeed, the only method below roo 


metres, possibly the best method on the normal broad- ` 


casting wavelengths (with ordinary tuned loose coupling 
a very good second), but on long wavelengths a doubtful 
starter. This method of aerial coupling, then, is in reality 
the only one to use in order to avoid undue complications. 


The H.F. Transformers, 


The next point of interest is the coupling between H.F. 
and detector valves. This is of a similar type to that 
employed in the ‘‘ Everyman-Four ’’ on the normal broad- 
casting wavelengths, the long-wave transformer design 
being the result of a considerable amount of experimental 


B, 1/4in. dia. ; , 
E, 1/8in. dia., countersunk for 6 B. A. screws and No. 4 wood screws; 


‘by lightly leaping from owes o 


C, 3/16in. dia. ; D, 5/32in. Titas 


F, 3/32in. dase ) 


work. It is considered to be a- i ee 
the highest possible amplification andl hat | 
whichs is so desirable for distant WO) kos 
portant factors of ease and simplicity ¢ z 
also taken into account. Tt is not ¢ 
possibly be made more efficient _ by 
constructional simplicity. - Bot h the 
mounted in six-pin bases, one pint bei 
note, however, that use is made 
mounting, with the pins arranged. : 
ence of “the former, so keeping the 
various wires spaced fairly well ap 
ning them in such a way that, oy 
the H.F. energ gy is apt to e ae 


O 
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and possible instability. - 6 

The particular formers ade se 
a non-reversible mounting, and t 
of short-circuiting the H.T. bat att 
incorrectly inserted. This sh ouli 


ae 
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reasonable care is taken, as the cross-bar acts. as a guide. 
- The maker’s trade-mark stamped. on one end acts as a 


register line. It would be better, however, if manufac- 
turers could produce a more fool-proof design from the 
point of view of elimination of risk of coil reversal with- 


- out sacrificing the: efficiency of the present mounting. 


The next point. to claim attention is the potentiometer 
controlling the grid voltage of the detector valve, which, 
with modern types of valves produced specially to function 


_ in this-.position, is a real necessity, since the correct loca-` 


tion of the bottom bend is too critical for the 14-volt 
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gain in amplification. The stabilising resistance R,, 


- which prevents the application of H.F. voltages to the 


L.F. amplifier, should not be omitted, as it is not put 


there for ornamentation. 


Three similar tuning condensers are ceed: mainly to 
obtain symmetry in the appearance of the front panel, but 
expense may be reduced by using a plain ‘‘ semi-circular 
plate °’ condenser for aerial tuning. There is no real 
point in.using a S.L.F. instrument for this circuit, and 
its tuning. is not particuluarly sharp, due, of course, “to 
the heavy damping of the aerial. Semi-fixed filament 
resistors are inserted in series with the detector, first L.F., 


AERIAL | 


È 


Fig. 6.—The Practical wiring pian. Note that Rg, is supported at one end only, the clip at the other end being connected oe ene 


grid of by a flexible wire. 


tapping of the grid battery. [‘‘ No, ‘ Puzzled Pim- 
licd,’ it is no use trying to stir up the manufacturers 
tọ produce bias batteries with half-volt tappings.’’] 

We will now pass direct to the L.F. amplifier, which, 


it will be noticed, consists of two resistance-coupled . 


Stages. It may well be asked ‘why: a transformer is not 
used in the final stage. Reduction of cost is the primary 


‘Tedson ; moreover, under moderately favourable conditions . 
- the amplification provided by the arrangement as specified 


will give adequafe loud-speaker volume on most signals 
which are really worth while reproducing in this manner. 
Those working under unfavourable conditions, or whose 
Primary object is the reception of really distant stations 
at loud-speaker strength, may easily substitute a good 
transformer for the second resistance with a considerable 
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The lettering on the wires passing through the baseboard Corresponds to that in Fi ig. 


and output valves. It should be pointed out that, as 
the two former have a high ohmic resistance in their anode 


circuits, full emission is not required, so in the interests 


of economy the filament’ current should be kept down as 
much as possible. This peculiarity accounts for the fact 


that the set is extremely economical in upkeep cost; in 


fact, the H.T. current of the detector and first L.F. 


‘valves is almost negligible, while their L.T. consumption 


is also low. The rheostat R, controlling the H.F. valve 
should be regarded as a volume control. We now come 
to the vital constructional! details. a 

A` standard panel was-chosen, as this, together with 


a suitable ready-made cabinet, should be obtainable from 


dealers. The holder is sunk below the baseboard by 
cutting a hole and screwing it to an ebonite sheet secured 
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Fig. 7.—Wiring of the underside of the baseboard. 


Flexibie leads for external connections to the batteries should be soldered to the 
appropriate points, and then be plaited together and passed out through a single hole in the back of the cabinet. 


The terminal 


strip measures 8in. by 3/8in. and is 1/4in. thick. 


to the underside. This avoids the trouble of obtaining 
a special panel, although those readers who desire to 
use coils of unduly large diameter must naturally obtain 
a panel haying an extra half-inch in height. It is diff- 
cult to find a better shock-absorbing substance than sponge 
rubber ; a strip of this, about $in. in thickness and measur- 
ing 2in. in width and 7in. in length, carries the sockets 
for detector and L.F. valves, which are fixed by means 
of screws fitted with large washers to prevent their pulling 
through. The nuts on these screws are tightened up until 
the heads lift clear of the baseboard, to which the rubber 
is attached with solution. 

The short-wave H.F. transformer, which covers a 
wave band of from about 200 metres to well over 600 
metres with the condenser specified, is wound on a 
‘* Radiax °’ ribbed former with a mean diameter of about 
3in. and a length of 34in. The secondary, with a wind- 
ing length of slightly under 3in., is wound with 7 


turns of 27/42 Litz, the lower end terminating at the 
while the top end is soldered to the 


appropriate pin, 
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head of a screw passed through one of the ribs. This 
is ultimately joined to the pin which connects to the 
detector valve grid. In deciding the ultimate connections 
of all the ends of the windings, the constructor should 
consider Fig. 2 in conjunction with Fig. 6 and the 
theoretical circuit diagram. ‘The same lettering 4 is adopted 
in each case. 


Primary and Neutralising Windings. 


The primary and neutralising sections are interwound 
exactly as in the case of the ‘‘ Everyman Four ”’ coils, to 
the description of which the reader is referred for fuller 
details. Each winding has a total of 15 turns of No. 40 
D:S:C. 
to the inch, }in. wide, in. thick, and rin. long. A 
longitudinal V -shaped depression is filed on their under 
surfaces, so that they may fit snugly over the angle formed 
by the secondary winding where it passes over the ribs. 
The depth of these depressions is such that the spacing 
between windings is about ;4in. One of the strips carries 


Plan view of the receiver, with coils and transformer removed;: note sponge rubber base for the valves. 
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wire, carried on six ebonite strips with 32 grooves — 
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A 1 Ebonite Panel 24in.x 7in.x fia. 
: - J Two-coä holder (Lotus), l 
: 4 Porcelain grid leak bases. (A. F. Bulgin & -Co.). 
; 3 Variable condensers 0.0005 mfd. (Eureka). . 
: 2 Plug-in ribbed formers 3}łin. (Radiax). 
.; J Condenser 1 mfd. (Dubilier). 
PEE I Condenser 2 mfd. {Dubilier). 
E 2 T-size cells (Siemens). — 
: | . 2 Resistances 0.5 meg. (Ediswan). 
2 Resistances 3 meg. { Ed@iswan). 
1 Resistance 0.25 meg. (Ediswan). 
2 Condensers type No. 629 0.002 mfd. (Dabilier).. 


In the “ List of Parts”. included in the descriptions of THE 
WIRELESS WORLD receivers are delailed the components 
actnally used by the designer and illustrated in the photographs 
: of the instrument. Where the designer considers it that 
i. particular components should be used in  prejerenoe to others, 
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a. 10B.A.-screw at each extremity for the purpose of 
anchoring those ends of primary and neutralising windings 
which connect to +H.T. (marked B in Fig. 2). The 
heads of these screws are deeply countersunk to avoid the 
possibility of a short-circuit to the secondary. ‘Two other 
strips carry a single screw for connection to the top end of - 
_ the primary winding, and the lower end of the neutralis- 
-ing winding. . 

The long-wave transformer, which covers a waveband 
of from under goo to about 2,000 metres, is wound on a 
similar former: Its secondary, With 265 closely wound 


turns of No. 36 D.S.C. wire, is approximately 3in. long. 


Over the lower end. is wound the primary, with 45 turns 
of No.- 46 D.S.C: on similar spacing strips, which here 
are 2in. in length. Over this, again, is the neutralising. 
section, with the same number of turns. The strips sup- 
porting this winding will be held in position by the wire, 
_ but matters are facilitated by securing them with a trace 
_ of melted Chatterton’s Compound at each end. As in the 
case of the short-wave coil, the spacers have a depression 
filed on their under-sides, so that there is a spacing of 
about zyin. between windings. All the windings of both 
coils arein the same directioh. | 7 


à Choice of Valves. 


It is intended that an H.F. valve (V,) of from 29000. 
to 30,000 ohms Shoyld be used, and both transformers are. 
designed with this in view. | Greater selectivity, particu- 
larly on the short waves, is obtained. with a valve of higher ` 
“impedance (which should, incidentally, be accompanied by 
a corresponding increase in. amplification factor, or the. 


-= Sensitivity wil] be disappointing). As a detector, one of ` 


the ‘new high-magnification valves (impedance 70,000- ' 
100,000 ohms). is ‘recommended. . Most of these valves 

require about 34 volts negative on the grid for good de- 
tection ; this i 1S, of course, the maximum provided by the 
Single cell as shown. ‘A, 3-volt battery may be substituted 
if necessary ; two-cell torch refills ` are of convenient size. 
It is rather difficult to make a definite statement'as to the 

best valve for the first L.F. stage (V,). Where maximum | 
magnification is desired, the same type as is used for the 

detector will naturally be adopted, a very small negative | 
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TASE OF PARTS. 


1 Condenser type No. 600 0.0001 mfå. (Dùbilier). : 
1 Condenser Mansbridge 0.1.mfd. (T.C.C.). ; 
4 Valve holders (Athol). : 
3 Semi-fixed resistors ( Peerless). 

1 Rheostat 35 ohms (Lissen). 

1 Potentiometer (Lissen). ` 

1 Single pole “On and Off” ewiteh (B 


E in). 
- 1 Micro condenser with 1}in. I ndigraph 2 dial (Igrantc).. 


3 Indigraph vernier dials (granic). 


. . 4 Terminals (Eelex). 


1 Baseboard 24in.x 7}in. ins T oe ey : 


20 yards Litzendraht wire 27/42. | . : 
Wire, sleeving, screws, ebonite, aluminium, onk en ‘2 : 


Approximate cost using the above components but exclusive of cabinet and accessories, £S 15s. 


these components are mentioned in the article itself. In all other 
cases the constructor can use his discretion as to the choice of com- 
ponents, provided they are of equal quality to those listed and that 
he takes into consideration in the dimensions and layout of the 
set any variations in the size of alternative components he may use. 
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grid bias voltage being applied to it, or none at all if the 
valve is of the type where grid curreng starts ‘‘ late.” A. 

' good measure of amplification is obtained from a 20,000 
ohm valve with a voltage factor of about 20. Financial 
considerations will largely decide the type of valve to be 
used in the output stage; one with as large a voltage 
handling capacity as possible should be selected. Nowa- 
days the amateur has a wide choice of suitable low- 
impedance valves which operate well on anode voltages of 
about 120.. 

It should be Suited out that the type of neutralising 
condenser used has an unnecessarily high capacity for this 
particular receiver ; two moving and two fixed plates were 
accordingly removed. This plan can be recommended, as 
a lower maximum capacity makes for easier operation. 


Final Adjustments. 


The last screw having been driven home and the final 
connection soldered in position, we come. at last to the 
operating details. For the short waves a No. 35 or 40 
coil in the (moving) aerial socket will cover the greater 
part of the ‘‘ normal ’’ waveband, while a No. 75, of most 
makes is suitable for the secondary circuit. For the long 
waves we must substitute Nos. 150 and 250 in these re- 
spective . positions, remembering that on the upper and 
lower limits of the waveband to be covered a size larger or 
smaller will probably be necessary in the aerial circuit. 

Once neutralised, the receiver will be stable over the 
whole.of thé wave-range covered by the transformer in use ; 


_ indeed, favoured by fortune, it is probable that the same _ 


adjustment of the balancing condenser will hold good foz 
both long- and short-wave couplings. This is. actually-so 
in the set as described. In any case neutralising i is an ex- 
_ tremely simple matter [‘‘ No, ‘ Doubtful Durham,’ we do 
not habitually use the balancing condenser as a furtive 
reaction control in order. to bring in distant stations—tho 
set is capable of doing this without such adventitious aids, 
although a little de-neutralisation is admittedly rather 
helpful when receiving a particularly elusive signal.’’] ` 
The receiver is sensitive and selective on both the short 
and long wavebands. Moscow, for instance, on the long 
‘wave side, was received at very convincing volume on the 
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_ on the loud-speaker with no trouble. 
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loud-speaker without any trouble. 


better than that of many receivers having a popular reputa- 
tion for this particular quality. ` 


of that station at a distarice of 23 miles. Not the slightest 


difficulty was experienced in getting Radio-Paris.at over- 
powering loud-speaker volume with no whisper of Daven-’ 


try in the background, even during the rather prolonged 
intervals for refreshmen ts which this particular foreign 
station is in the habit of taking. This test was made at 
a distance of just over thirty miles from Daventry. All 
the worth-while long-wave European stations were received 


working on the lower wavelengths it is not proposed to 
waste time and space by printing a lengthy list. Incident- 


ally, such lists convey no useful information to the know- 


ledgeable wireless man unless they are accompanied by a 
lengthy description of receiving conditions and a list of 
stations which can be heard in daylight on some standard 
receiver with which he is familiar in. order that he may 
haye a definite basis for comparison. 
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As to the selectivity, . 
- whilst of course tuning ‘is not so sharp that readers need ` 
be afraid of cutting themselves on it, it is considerably | 


On London it was pos- ' 
sible to go down to 385 metres Mi oul the faintest trace 


As for the stations 


APRIL 7th, 1927. 


It might be thought that with three tuning controls this- 
receiver would be rather difficult to operate, but this is not 
so because with the aerial moderately closely coupled: the ` 
tuning of this circuit is naturally flat, and searching can- 


be carried out over a reasonably broad wav elength band 
with the remaining two condensers, 


selectivity being 
brought ‘into: play and unwanted stations- cut out by 
loosening the coupling immediately the desired station is- 


located. This control over the selectivity of the receiver is, 


indeed, one of its most useful points. It should be remen- 
bered that all three circuits must be kept in tune. . The 
beginner should search carefully until the positions of the 
controls corresponding to a number of stations have been 
noted, when it will be an easy matter to find intermediate — 
wavelengths. : 

This receiver will, it is hoped, fill a long-felt want, 
since it is neither expensive hor is it difficult to build and 
operate ; moreover, it does not depend for its success on 
the use of certain unalterable components. Results will | 
depend largely on the excellence or otherwise of the H.F. 
transformers ; every care should be taken to see that they 
are carefully constructed exactly in accordance with the 
specification given above, and that the pins make good 
contact with their sockets. 


VALVE DATA. 


The following amendments and additions should be made to the Valve Data Sheet which accompanied the i issue of 


April 6th, 1927. 


In order that the information contained in the List may bo kept up to date, additions and amendments will be given 


from time to time. 


==. 


Make of Valve. Type. 


T.H. Substitute B.5 
British Thomson-Houston Co., Ltd., Delete .. B.6 
Crown House, Aldwych, London, 


W.C.2. 


MARCONI. Add .. D.E.H 
Marconiphone Co., Ltd., 210-212, Add .. D.E.L.410 
Tottenham Court Road, London,W.1. | Add .- D.E.P.410 


MULLARD. Add P 
Mullard Wireless Service Co., Ltd., Substitute P.M.4 
Mullard ‘House, Denmark Street, 
London, W.C.2. 


OSRAM. Add .. D.E.H.410- 
General Elec. Co., Ltd., Magnet House, Add .. D.E.L.410 
Kingsway, London, W.C.2. - Add D.E.P.410 
ees | (SIX 
BENJAMIN. Substitute §.P.55/B. 


Benjamin Elec., Ltd., Tariff Road, 
Tottenham, Pon, "N.17. : 


B.T.H. : 

British Thomson-Houston Co., Ltd., 
Crown House, Aldwych, London, 
W.C.2. . 


COSMOS. | 
Metro-Vick Supplies, Ltd., 145, Charing 
Cross Road, London, W.C. 2, 


Substitute S.P.55/R. 


Substitute B.7 


Substitute §.P.55/B. 
Substitute §.P.55/R. 
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(FOUR | VOLT.) 
7.0 


Ampli- A.C. 


fication | Resistance Filament Price. Remarks. 
Factor. (Ohms). p 
17,000 0.06 14/- | 
8.0 - 12,000 0.12 22/6 
40.0 70,000 0.1 l4/- 
13.0 14,000 0.1 14/- 
6.25 6,250 0.1 18/6 
35.0 63,000 0.1 14/— 
7.0 7,000 0.1 18/6 
40.0 70,000 0.1 14/- 
` 13.0 14,000 0.1 14/- 
6.25 | ` 6,250 0.1 18/6 
VOLT), |- | : 
35.0 | 55,000 0.09 14/- | Blue Spot. 
- 6.0 | _ 3,500 0.25 22/6 Red Spot, 
8.0 12,000 0.06 18/6 
35.0. 55,000 0.09 14)- 
6.0 3,500 _ 0.25 22/6 
= 
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à THE BIG VOICE. 


‘Cologne Cathedral has been fitted with 
22 eee speakers: 


o00o°0 


NEW R.A.F. STATION. 


_ Land has been purchased near Mitcham 
Common by the Air Ministry for a wire- 
` ss transmitting station. 

l wg é ooo°o 


ANC -SHORT-WAVE BROADCAST. 


| WLW, the Crossley broadcasting sta- 
tion at Cincinatti, must be added to the 
list of American stations transmitting on 
short wavelengths. WLW now broad- 
et se 52.02 metres in addition to its 
gay length of 422.3 metres. 


: ooo0oo 


H WIRELESS IN THE WATER. 


Otto Kemmerich, the German swim- 
ming champion, has set a precedent by 
3 wimming for an hour in the North Sea 
hile listening to a broadcast programme 
from Hamburg. The headphones were 
Secured in a specially constructed cap. 
‘He considers that broadcast music is more 
Invigorating than that supplied by tug 
Musicians, who often become seasick ! 
©000, 


= DF. TEST FLIGHT. 

An aerial voyage from Paris to Dakar, 
via Tunis and Timbuctoo, has been under- 
taken by two French officers, Lieutenant 
Girardot (pilot) and Captain Cornillon 
(observer), with the object of testing the 
efficacy of wireless direction-finding in 
theair. In the outward and return jour- 
neys the airmen will cover a distance of 
over 4,000 miles. 


oo0oo0o0 


LISTEN TO-NIGHT FOR PCJJ. 


The Philips short-wave experimental 
station PCJJ, which has aroused so much 
-interest by ‘establishing communication 
ith Bandoeng and Sydney and with ama- 
tears ‘in various parts of. po globe, has 
-isst E a working schedule for the present 
_ Wee 
_ Transmitting on 30.2 metres, the station 
oN work from 7 p.m. to p.m. 
} EMT.) on Wednesday, “Thursday and 
day. High power is used, and PCJJ 
Shoul ‘be heard with ease on all short- 
i ge sets in this country. 


=> 
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Events of the 


Week in Brief R 


BETTER LATE THAN NEVER. 


The Bulgarian Government has decided 
to issue permits to private citizens to 
operate wireless sets. 

ooo0oo 
AN IRISH DEBUT. 

The Cork broadcasting station (6CK) 
was Officially opened by the Irish Free 
State Government on Monday last, April 
25th. Its wavelength is 400 metres. 


ooo0oo 


‘TONGUE TEST BY TELEVISION. 

The success attending the recent tele- 
vision demonstration in New York has 
already stimulated the imaginations of 
American journalists. One genius has 
discovered that television would make it 
possible for a physician in New York to 
ring a patient in some other city and 
examine his tongue. 


ak 
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DESTROYER WIRELESS. 
Clyde, which has just been commissioned a 


is the abundance of insulators; no power 


+ 
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GERMAN LICENCE FIGURES. 


The number of licensed German 
listeners increased during March by 
51,664 to 1,635,728. This figure is still 
considerably behind that of Britain. 


oo0oo0o0 


LECTURES IN BATTERSEA. 


Readers in the Battersea district will 
'be interested in an announcement regard- 
ing a new course of wireless lectures ap- 
pearing under ‘‘ News from the Clubs.” 


o0o000 


INDIAN BEAM SERVICE IN JUNE? 


Official tests with the beam wireless 
station at Poona (Bombay Presidency) are 
expected to begin in May. If they are 
successful a public beam service between 
this country and India may be inaugur- 
ated before the end, of June. 


. 
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H.M.S. “ Ambuscace,” a new destroycr, built on the 


t Chatham. A feature of the aerial system 
leaks are tolerated in the Navy! 


“i oitza Google 
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ALMSHOUSE WIRELESS. 


-= Each of the almshouses associated with 
St. Giles-in-the-Fields Church, Blooms- 


‘-bury,.. W.C., has been presented with a . 
Shortland, a | 


‘wireless set by Mr. C. 
- “warden of the church. 
i 0000 


MARCONI CONCESSION IN BOLIVIA. 


‘A Decree has been signed granting to 
Marconi’s Wireless Telegraph Co., Ltd., 
. the administration of the post, telegraph 
. and wireless services in Bolivia for 25 

years from April 15th. , 


e000 


BELGIAN-U.S. WIRELESS SERVICE. 


Successful experiments in two-way 
wireless communication recently con- 


ducted between the Belgian station at. 


Ruysselede and New York are likely to 
lead to the establishment of a public ser- 
vice in about two months’ time. 
0000 
THE SURPLUS FIVE HUNDRED. 


“ From the lstener’s point of view, out 
of 733 stations (in the United States) 
there are about 220 stations that the 
listener wants,’’ says the Iowa Radio 
Listeners’ League, .in evidence given 
before the new Federal Radio Commis- 
sion. l 
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FREE RECEIVERS FOR THE BLIND. 


A free receiving licence is an ironical 
concession to a blind man who cannot 
afford a receiving set. For the benefit of 
blind people unable to buy wireless sets, 
the National Institute for the Blind is 
raising a fund for providing them with 
receivers free of cost. | 

Persons wishing to contribute to the 
fand are asked to send thcir gifts to Mr. 
Henry Wagg at the offices of the Insti- 
tute, 224-228, Great Portland Street, W.1. 


o000 


BRAILLE WIRELESS JOURNAL. 

From the well-known French publishing 
house of Etienne Chiron, 40, Rue de 
Seine, Paris, 6e, we have received a copy, 
printed in Braille, of the /nternational 
Radio Review, specially intended for 
blind readers. 

Written in Esperanto, the International 
Radin Review should have a wide appeal 
among blind wireless enthusiasts of all 
nations. The editors are Dr. Pierre 
Corret and M. E. Aisberg, and the paper 
is now in its second year. 
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THE U.S. BROADCASTING POSITION. 


“The new U.S. Federal Radio Commis- | 


sion has granted temporary permits for 27 
old broadcasting stations to continue 
operations on their present wavelengths, 
writes our Washington correspondent. 

Every broadcasting station in the 
United States which desired to continue 
{transmissions after April 24th had to 
secure a temporary permit from the Com- 
mission. At the time of-writing it is 
doubtful whether all the stations will 
secure this coveted privilege. 

At least 40 stations are being penalised 


_ in the near-by sets. l y 
them up until they become disgusted, and give _ 
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by being placed at the bottom of the 
waiting list for the -crime of seizing 
Canadian wavełengths. 
, : 0000, i l 
LOUD-SPEAKER ‘LAMENTATION. 

With the’ approach of warmer weather 
comes a renewal of the unpleasant prac- 
tice of planting the- loud-speaker in the 


‘open window so that alL the world can 


hear what is going on at 2L0. 
The correspondence columns in the 
daily Press are growing eloquent on the 


subject, and one writer cites a case in 


which a, raycous loud-speaker produced 
nervous prostration and a doctor’s bill in 
the house next door. Another complain- 
ant recommends .that all loud-speakers 
sold should be incapable of producing a 
greater volume than is necessary. 

The sensible remedy lies with the 
owners of the loud-speakers. When the 
instrument is placed in the open air the 
considerate listener will remember to cut 
down the volume to the comfortable 


minimum. 
o0o0°0 


A DRASTIC REMEDY. 


‘A summary method of dealing with the 
loud-speaker nuisance is described by a 
correspondent of the New York Times, 
who writes :— 


For the benefit of previous correspondents 
may I describe a method of silencing objection- 
able loud-speakers and getting as much enjoy: 
ment out of doing so as an artilleryman gets 
out of watching his shells do their stuf? 

My friend Mike, who is a radio fan when he 
is not delivering ice, has perfected but not 
patented the process... . id 

Now Mike built a set on a board and used 
the famous “ Carpet of Bagdad ” circuit, which 
is a “blooper” of the first order. He gives it 
a little extra in the way of plate voltage and 
then .turns his dials and listens for the squeals 
If they detune, he follows 


up. It’s rare sport: better even than poisoning 
howling cats. AL. 


This is so simple that we wonder why we 
hadn’t thought of it before. — 


esasoococeoososs onaseooontpasasosoroctsoossovactetovoponecossosoooceent etone, 
. 


Home constructors are generally able | 


io make a good and workmanlike job of 
the electrical parts of their receivers, but 
may not have’the necessary tools or ex- 
perience for the superfine cabinet work. 
For these Messrs. Carrington Manufac- 
turing Co., Ltd., “Camco” Works, 
Sanderstead Road, South Croydon, can 
supply any size or make of cabinet at a 
reasonable price. Though they have 
recently moved to more extended pre- 
mises in South Croydon, their vans still 
make daily deliveries in London. ` ` 
oo0oo0o0 


Hart Batteries at School Exhibition. 


The Hart Accumulator. Co., 
exhibited several types of ‘‘ Hart ” bat- 
teries at the Commercial Exhibition of 
the Haberdashers’ Aske’s Hampstead 
School held at Westbere Road, N.W.2, 
on March 29th, 30th, and ist. The 
display included batteries ‘for wireless, 


~ Lotus jacks and switches. 


Ltd., . 
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traction, motor starting and lighting pur- 
poses, together with samples of the raw 


materials used in their manufacture. The : 


exhibition interested - many past and 
present pupils of the school. 


o000 


The “ Polar-three?? Envelope. 


From the Radio News Bureau, Ltd., 
Brownlow House, 50-51, High -Holborn, 
W.C.1, we have received a constructors’ 
‘envelope containing the ~ information 
necessary ‘for. building. the well-known 
-** Polar-Three ’” receiver manufactured by - 
the Radio Communication Co., Ltd.. The 
envelope contains a full-size blue’ print 
wiring diagram, full-size drilling tem- 
plate, photographs; coil chart, and other 
information. i ra 
: o0o00 


A Crime Averted. | 
The London showrooms of - Messrs. 
Leslie McMichael, Ltd., were recently the 
scene of the exciting arrest of a man 
subsequently sentenced to four years’ 
penal servitude at the Old. Bailey for - 
fraud. The man had attempted to ob- 
tain. by dishonest means a 7-valve super- 
sonic receiver de luxe, valued at £49, 
and the set was to have been demon- 
strated at his flat on the evening of the 
day in question. The police intervened, - 
however, and the man received a surprise 
when he returned to the showrooms in 
' the evening to take possession! 


CATALOGUES RECEIVED. 


,. Readers wishing to obtain copies of 
the catalogues’ mentioned below should 
apply to the manufacturers direct. It 
is advisable to enclose stamps for postage. 


J. Dyson and Co., Ltd., 2, Coleman 
Street, London, E.C.2. Leaflets describ- 
ing the “Thornburn”’ and “ Godwinex” 
H.T. Eliminators, the “ Microtune” 
variable condenser, and the “ Airmax” 
Low-Loss Coil. 

C. Ede and Co., Ltd., Byfleet, Surrey. 
Leaflet describing the C.E. Precision 
Floating Valve Holder, Rheostats, 
Potentiometers, and Grid Leaks. 


C. A. Vandervell and Co., Ltd., Acton, 
London, W.3. Abridged list (Publication 
No. 72) of new C.A.V. Broadcast Re- . 
ceivers, Loud-Speakers, and L.T. and 
H.T. Accumulators. rn 

Garnett, Whiteley and Co., Ltd., “Lotus 
Works,” SBroadgreen Road, Liverpool. 
Pamphlet No. 1,013, “The Uses of Lotus 
Jacks, Switches and Plugs,” together with 
blue-print showing circuits for use with 
Also blue- 
print and. directions for Lotus Remote 
Control House Wiring System. : 

Afa. Accumulators Limited, 120, Totten- 
ham Court. Road, London, W.1. List 
No. 4, dealing with the Varta “ Duplex” 
Rectifier for charging H.T. and L.T. 
batteries from A.C. supply. 

Electradix Radios, 218, Upper Thames 
Street, E.C.4.- -68-page catalogue of wire- 
less transmitting and receiving erpen- 
mental gear, including sets, components, 
and accessories. 
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-NEW FOUR- ELECTRODE VALVES. 


High Efficiency on Low=plate Voltage. ` 
By A. P. CASTELLAIN, B.Sc., A.C.G.1., D.I.C. 


‘(CA OME time ago’ the writer pointed out some of the 

S possibilities of the four-electrode valve when suitably 

designed for the work it has to do, instead of being, 

as it was at that time, an even worse compromise than was 
the old type ‘‘ general-purpose ’? valve. 

Since that time a large amount of research has been 

-carried out by the writer on four-electrode valves in the 


electrical laboratories of East London College, and many > 


experimental valves have been made and tested in the 
course of evolving really efficient designs for H.F., L.F., 
and: power valves to operate on very much lower plate 
voltages than the three-electrode type of valve. 


The coniplete results of these experiments will be pub- 


lished in. due course, but it may be said here that it has 
been found possible to-construct a four-electrode valve to 
have characteristics the same as, or, in some cases, much 
better than a corresponding three-electrode valve operating 
on from twice to three times the plate voltage required 
by the four-electrode valve; and that, too, without. a 
corresponding increase in plate current. Hence the effi- 


ciency of the four-electrode valve is much greater than ` 


that of the more usual type. 

In view of the foregoing 
remarks, it is extremely 
interesting to see what the. 
applications of an efficient 
four-electrode ` valve are 


-x 
Eai 


Valves of the Immediate 
Future. 


The writer is strongly. of 

: the opinion that the valve- 

. types of the immediate future 

—i.e., those valves the use of | 

which will extend rapidly— 

are three in number, namely: 
(1) The externally heated 

cathode or “ Mains ”’ valve. 


(2) The ‘‘ Short Path” | 
type of valve. Sree is 
= (3) The _ . four-electrode | 
valve. i a: 


‘The ‘‘ Mains ” valve will obviously extend in use in 
those districts where power supplies are available, since 
_ it does away with all batteries, and is capable of dealing 
with large volume outputs with very good quality, since 
‘large plate voltages are obtainable without much bother 
and fuss. 


be remembered that the use of this type is stictly, limited 
to places where main supplies are available. | 
‘The ` “ Short Path ” type of valve i is, or can be, made 
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It is probable that high’.amiplification valves - 
of this kind will be produced which will still further. 
extend the usefulness of this type of valve, but it must | 


more efficient than the normal three-electrode owing to 
its peculiar construction, which enables high amplification 
to be obtained with relatively low resistance, so that it 
appears that this type should be among the survivors in 
the course of the next few years. 

The four-electrode valve, designed to operate on low 
plate voltages will have an immediate application in 
country or other districts where main power supplies are 
not available, and also, for portable sets, where any 
economy in batteries is at once appreciated, and will en- 
able a really light portable loud-speaker receiver to be 
constructed which is capable of receiving many stations 
on its own self-contained frame aerial. 


The Neglect of the:Four-electrode. 


The four-electrode valve has been sadly neglected, 
this country especially, and probably what has oe 
buted more to its present unpopularity with miost valve 
manufacturers than anything else is the so-called H.T.- 
Jess circuit, to which attention was devoted some time 
ago. 

This scheme was all right for „oscillation and detec- 

tion, though, of course, not 

sa efficient as when a high- 

. tension battery was used, but 
when it comes to amplifying 

. for loud-speaker results, it 
simply cannot be done with 

good quality results com- 

bined with good volume with- 

out the use of a high-tension 

supply. | 

However, when the valve 

is properly designed for low 

voltage (not no voltage) 

operation, it then compares 

more than favourably with 

the usual type of valve, and 

valves so designed may be 

used in sets formerly employ- 

ing three-electrode valves 

with no alterations to the 


components and with the addition of only one extra lead 


to the high-tension battery, which latter may be reduced 


to a half or even a third of its original value, thus con- 


siderably reducing the upkeep or miaintenance cost of. 
the set, while still _keeping the same output volume and 
with probably better quality reproduction. . 

A two-stage power amplifier, using efficient four-elec- 


trode power valves, will be described, with full construc- 


tional details, in an early issue. This amplifier (see 
photo) is capable of giving an output volume more than 
sufficient for the average room on as little as 30 volts ` 


_H.T., while the volume obtainable using 60 volts H.T. ` 


is sufficient for filling a small hall—these large volumes 
being given with good quality reproduction. 


\ 
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M.H. BASEBOARD RHEOSTATS. 


The practice of using variable filament 
resistances controllable from the front 
of the instrument panel is now being 
discontinued in favour of the adoption 
of adjustable resistances secured to 
the baseboard. New types of valves in- 
troduced within the past few months do 
not require a critical adjustment of fila- 
ment potential, and’ when once suitably 
adjusted these valves will give good per- 
formance in spite of small changes in the 
‘ voltage derived from the accumulator. 

A new component for controlling fila- 
ment current has just been placed on 
the market by TL. “McMichael, Ltd., 
Hastings House, Norfolk Street, Strand, 
London, W.C. It consists of a turned 
ebonite former carrying a strip mounted 
resistance winding. The arm rotates 
over the resistance wire as in the 
usual form of knob-controlled rheo- 
stat, and when the best setting has 
been found no further adjustment is 
required. A useful feature is that 
the rheostat is actually calibrated | in 
ohms, and the resistance introduced into 
the circuit by the rheostat can be read 
off from engraved markings. These base- 
board mounting rheostats are available 
in values suitable for use with either 
bright or dull emitter valves. The centre 
spindle revolves in a brass bush, and the 
contact spring makes Mard contact on 
the wire, though giving quite a smooth 


The new M.H. baseboard mounting 
adjustable rheostat carrying a scale 
calibrated in ohms. — 


movement, while a hard spring reinforced 
by a stiffening plate picks up contact 
with the spindle. The metal parts are 
plated, and this component possesses a 
first-class instrument finish. 


A Review of the Latest Products of the 


THE FORMO CONDENSER. 


A condenser of novel construction has 
recently been designed by the Formo Co., 
Crown Works, Cricklewood Lane, Lon- 
don, N.W.2. 

Instead of the usual end plates with 
spacing washers and rods, the fixed plates 
are held in position by means of a stiff 
metal casting. Support for the fixed 


A stout 


The new Formo condenser. 
metal casting supports the fixed plates 
and spacing washers are dispensed with. 


plates is obtained by two bolts passing 
through the frame with stand off insulat- 
ing washers and to minimise dielectric 
loss a liberal’ air space is left between 
the fixing screws and the holes in the 
frame. Instead of spacing washers both 


fixed and moving plates are securely- 


clamped in position on slotted bars. The 


plates are firmly held in position, making 
' reliable electrical contact. 


The shape of 
the plates is a little unusual as they do 
not truly follow either a straight line 
wavelength or straight line frequency law 
and neither does the increase in capacity 
follow a logarithmic scale. For tuning 
circuits possessing an appreciable capacity 
when the condenser setting is at zero the 
straight line frequency condenser has been 
found a little inconvenient, and the shape 
adopted in this case appears to give a use- 
ful spacing between stations over the scale 
divisions of the dial. 


‘Manufacturers. 


PILOT ART DIAL. 


Geared condenser dials operating under 
a cover and provided with an aperture 
through which the scale is viewed are now 
practically standard as tuning controls on 
American receiving sets. Dials of this 
type are now becoming popular in this 
country, though. as a rule they are more 
costly than the simple form of bevelled 
disc. E 

An inexpensive dial of American 
manufacture is now obtainable from 
Messrs. Rothermel Radio Corporation of 
Great Britain, Ltd., 24-26, Maddox 
Street, Regent Street, London, W.1, and 
is a product of the Pilot Electric Manu- 
facturing Co., Inc. In spite of its 
low price, is well made and possesses all 
the features to be found in the more 
expensive types. -The cover is a clean 
moulding of good design, and two 
scales are provided, advancing in ‘op- 
posite directions, so that the dial 
can be used with condensers in which 
the capacity increases either in a 
clockwise or anti-clockwise direction. 
The scales are divided into one hundred 
divisions. Gearing is arranged by means 
of a positive friction drive which en- 
tirely avoids backlash. The operatmg 
knob projects about an inch above the 
surface of the dial cover, so that the. 
‘hand is well removed from the plate ol. 
the condenser in the process of tuning. 
Covered dials of this type should not be 


The new Pilot dial. 


as large as the circular bevelled dial, and 
this new Pilot dial measures 4in. in 
height by 33in. in width. The dial is 
easily attached to the condenser shaft by 
means of a grub screw, while a nut and 
bolt, together with template card, are sup- 
plied for locating the cover. 
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-~ FIELD WINDINGS 


for Moving-coil Loud-speakers. 


Calculation of the Turns for Different Magnet Cores and Supply Voltages. 
By G. W. SUTTON, B.Sc. 


2 CEVERAL enquiries have recently been received from 
:- experimenters wishing to wind an exciting coil for 
a moving-coil loud-speaker to work from some par- 
. ticular voltage, such as the r00- or 200-volt D.C. mains. 
Since the.available winding space in such instruments is 
likely to vary with the type of construction adopted in 
different cases, it is scarcely sufficient to work out the 
approximate number of turns and gauge of wire required 
in a given instance. A method of estimating these quan- 
tities for any voltage and winding space is therefore given 
below, so-that experimenters may readily meet their par- 
ticular requirements. | 
The governing factor is, of course, the nuniber of 
ampere-turns (z.¢e., the product of the turns on the excit- 
ing coil and-the current flowing in it) which it is thought 
necessary to employ. This in its turn is determined by 
the air-gap field-density required for satisfactory opera- 
tion. If great care is taken in the construction of the 
moving-coil, so that it may be accommodated in a very 
short air-gap, say, qin., 700-800 ampere-turns will be 
found to give a sufficiently intense field. With longer 
gaps a proportionately larger number of ampere-turns 
will be required. Such proportions result, incidentally, 
in a field density three or four times as great as can be 
obtained from an ordinary permanent magnet system. 


= Winding Space. 


The cross-sectional area of the winding will be deter- 


mined‘ by the size of the casting or stampings to be used. 
' If we take,. for example, the case of the instrument de- 


scribed in The Wireless World, February oth, 1927, the | 


area available is 3.5 x 1.9 = 6.65 sq. cms. Allow- 
ing a space factor of 0.75 for uneven winding and overall 
insulation the space actually occupied by the winding is 
approximately 5 sq. cms. In the construction described 


in that article D.C.C. wire (No. 22 S.W.G.) was used. - 


The thickness of the cotton insulation further reduces the 
space in that case to about 2.6 sq. cms. of actual copper. 
The finer the wire the greater would this reduction be- 
‘come, and considerable improvement would obviously 
result from the use of enamelled wire. 


If T and d represent the correct number of turns and 


diameter of wire (copper only—not including insulation) 
T x d* = some constant, k, ......... (1) 
© 7 = 2.6 sq. cms. in above case. 
The second determining factor in our calculation is the 
allowable temperature rise in the winding. This limits 


the current which may be passed through a given coil- 


without charring the insulation on the innermost and 

therefore hottest-turns.. A large proportion of the heat 

generated in such a construction as the one being con- 

sidered has to be conducted to the iron stampings 
B29 ` 


and radiated from their surface. If the coil is totally 
enclosed, as in the case of the ‘‘ Magnavox,’’ the whole 
of the heat has to traverse such a path. It is, therefore, 
necessary to have the best possible thermal contact between 
the surfaces of the coil and the iron on which it is wound. 
A layer of enclosed air is particularly bad in this respect. 
The coil should be wound on a thin, buiit-up, leatheroid 
former, which fits the ironcore both internally and at the 
ends as closely as possible. This is a point well worth 
attention, as it directly affects the possible efficiency of the 
finished instrument. 

The power which may safely be dissipated i in the wind- 
ing is estimated in the following manner. The surface . 
heing ‘normally situated in still air, the power radiated 
per sq. cm. of surface may be taken to be 0.0012 
watt per degree Centigrade rise in temperature. A rise 
of about 40° C. on the outside is allowable so long as 
the constructional detail mentioned above is satisfactory. 
The internal temperature should not then be more than 
65° or 70° C. The radiating surface is roughly estimated 
from the dimensions of the coil and core. In the present 
case it is 170 sq. cms. 


om 


ars 


Fig. 1 --~Example showing method of arriying at length 
of mean turn. . . Í 


The power. radiated from the surface under conditions 
of continuous running is therefore 0.0012 x 40 x 170 “ 
= 8.1 watts. 

For our second equation we may therefore write 

V?/R = k, = 8.1 watts 


The resistance R may be readily expressed in terms of 
the number of turns, diameter of wire, length of mean 
turn and specific resistance of copper. R will be directly 


2 


portional to the square of the wire diameter d, 
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and then from equation (1) the number of turns may also- 
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proportional to the number of turns T and inversely pro- be found.. The second expression shows that the ampere- 


eae _ R=Tx gx hy ohms ee | . » (3) 


| working voltage, 


The length of mean turn is estimated from the dimen- turns and gauge of wire are adjusted to the voltage.: 


sions of the bobbin (see Fig. 1) to-be 15 cms., while the 
specific resistance of copper (hot) may be taken to be 


_ An Example. | EE 


0.02 ohm per metre per sq. mm. If only one turn were ` In the present ¢ case the operating voltage. i is 6. The- 


wound on in such a way as to fill the whole winding space required wire diameter is found from equation (4) to be 


the resistance would be 


X 0.02 = 14.6 x 107* ohm, used. 


I5 „IT 
100°: r ' The calculated ampere-turns are 745; the instru- 
— X 2.6 X I00 ` ment as wound having 710 at 6 volts. | 
i.e., when T = 1, d? = 2.6 and R = 14.6 x 1078; i -7 As signe noe if it is aa -to operate the coil 
hence from equation (3) k, = 38 x 1078 - from a higher voltage it would be preferable to use 
: enamelled wire so as tod ayoid waste of winding-space. 


In the present case, therefore, k, = 2.6 sq. cms., ky = If, therefore, a coil is required to operate direct from 
= 1o00-volt mains, the winding space may be taken as 5.0 | 


8.1 watts, and ką = 38 x 107° ohm. 


_ From equations (1), (2) and (3) | sq. cms. instead of 2.6. The diameter of the wire is 
y Vk, ka ke _ found to be 0.0198 cm., nearly No. 36 S.W.G.; the 

an RN Sd (4) number of turns is 12,700 and the resistance 1,100 ohms. 

and To work straight across 200-volt mains about 25,000 
l MAA _ turns of 38 or 39 S.W.G. would be necessary. The 

IT EE o labour of winding such a coil is scarcely worth the 


0.069 cm.; and the turns from equation (1) to be 550. 
Actually 520 turns of 0.071 cm. (No. 22 S.W.G.) were 


a l , 3 economy effected, and a preferable arrangement would be 
The first expression enables the correct diameter of to connect a 200-volt. 40-watt lamp in series with t the 
wire to be at once obtained for any operating voltage;  100-volt coil mentioned above. 
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Antwerp. 
Great Britain:—G 2A0, 20D, 5BY. 
U.S.A.:—NU 1AHI, 1AJM, 1ATZ, 


‘1AMJ, 1AMN, 1AQT, 1ASF, 1AYX, 
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Calls Heard. 


IBUX, IBYV,’1CMX,'10Q, 1C, 1RD, ; Extracts from Readers’ 


1RY, 1SW, 1VC, 2ADM, 2AKV, 2GP, 


20X, 2TP, OX AD, 3BGG, 4BL, 8AHC, L 

8AHK, 8ALY, 8AXA, 8BAJ, 80Q, : Oss. 
BZG, 98RN, QCCA, 9SD. Canada :— invcccccccccssecccssesssssesesssecsseccesssccessccessuessssesssssecesanees 
NC 2FO. Saigon :—AF 1B. Brazil :— 

SB 1AD. Jamaica :—NJ 2PZ. Chile — —NC 1AD, 1AR 1DJ, 


41." Sweden :—SMUK. Austria :—EA 3DC, 3HL, 3X0, 5AX, 


SC 3AG. South Africa:—FO A5X, opp 2D0, 2F0, 3AEL, SWAN an 
A6N. Norway :—LAIA. Spain — EAR ‘Austeahia 0A OMS, ONO, ov, 3BQ, 
BJA, 5WH, 


OHK. France:—EF 8JN, 8CT, 8YOR. my 

Irish Free State :—GW 18P. Belgium :— SWA. Tasmania :—OA 10W, DX, 

EB oe AWW, 422. L. ran 4AA, 4AC. South Africa:—FO A3W, 

On 20 metres. (EB 4BC). = A3X, A5X, A6N, AQA. Argentine :— 

Wimbledon. SA DB2, DH5, HG1. Uruguay :—SU 
1BU, 1CD, 1CX, 10A, 1XM, 2AK. 


Jan. Ist to April 10th. 


U.S.A. :—NU 3ACM, 3ACW, 3AFW, Chile :—SC_ 2AS. -China:—AC  B8FJE 


3AHL, 3AJ, 3AJC, 3ANY, 3AUV, (?8FJT), 8FLO. French Indo-China :-- 
í Siam :—AE 


3CAH, 3CDS, 3CE, 3CKL, 3CKJ, 1BK. Costa Rica :—NR CTO. Brazil :— 


3AY, 3BG, 3BHV, 3BQJ, 3BWT, AF 8FOK, 1B, HVA. 


3EF, 3GB, 3GP, 3GX, 3HG, 330, SB JAD, 1AF, AJ, 
3KU, 3LD, 3PF, 3QE, 3QF, 3SK, 140, 1AR, 1AW, 1BK, 
3TE, 3TN, 3VF, 3WID, 3WJ, 3Z0, 1BU, ICA, JIB, IC, 
4AAH, 4AA0, 4AK, 4BN, 4CV, 4DD, 2AG, 2AJ, 2AM, 2AR, 


1AK, 1AL, 
1BR, 1BY, 
11D, 2AB, 
2AS, 2AV, 


4DV, 4EC, 4FT, 4GZ, 4HX, 4HY, 2AX, 5AB,° 5AE. F. Pemberton. 


410, 4IT, 41Z, 4LL, 4NH, 40B, On 20-45 metres (0-v-1). 

4RM, 4RR, 4RY, 4TE, 4TK, 4TU, Wolverhampton. 

4YB, 5EW, 5HE, 5ZAV, 6BZF, 60I, January 23rd to March. 
TDBE, 9AAO, 9ADN, QAEK, YARN, Great Britain :—G -2LJ, 
9BE, 9BRC, 9BTZ, 9CN, 9CPM, 2WN, 2CS, 2VR, 2VG, 
9CWN, 9CYW, 9DIH, 9DQR, 9DQW, 2QM, 2WJ, 2PZ, 2DN, 
9DR, 9DVG, 9MN. India:—AI 2KX; 2GV, 2BM, 2DR, 2BI, 
DCR. Philippines :—OP 1AU. Canada: 2QC, 2S0, ’50C, 5LK, 


2HQ, 
2DL, 
2AY, 
ZDB, 


SUW, 


5TG, 5XD, 5KU, 5ZA, 5WQ, 58K, 

5 7L, 5PM, 5KZ, 
5UL, 5DH, 51S, 5LF, 5WH, 53W, 
5TU, 5W, 5GU, 5SZ, 5TG, 5SXH, 
5TD, 5RZ, 6UT, GFT, 6RY, 690, 
6LL, SLR, 6BT, COU, 6DR, SBD, 
6YU, 6XP, 6YR, -6QL, 6VP, 6WG, 
6TW, 6CL, 6WK, 6HQ, 6FD, 600, 
6YD, 6MA, 6ZG, 6TG, 6JS, 6YY, 
6ZD, 6HW, 6DA, 6IA, 6RO, 6XL,- 
6TY, 6AT. GC 6NX, 61Z, 6KO, 6MS, 6S, 
5JD. GI 2IT, 5MO, 5WD, 6MU, 6WG, 
6QD. GW 11B, 14 B, 16B, 18B. France: 
—F 8IL, 8FL, 8RV, 80UI, 8UT, 8JD, 


` 8DDH, 8FLM, 8CP, 8IH, 8DS, 8KU, 


8VAA,. 8GDB, 8CA, 8JR, SHIP, 
8JRK, S8ESP, 8GER, 8DL, 8Y4, 
80QA, 8PJW, 8SSY, 8NCX, 8, 
FFY. Morocco :—8MB, 8RIT, AIN. 
Belgium :—B 05, 08, K4, K3, K4, 
C9, 4RE, 4A, 4BL, 4RK, 4X4, 
4CB, BAR. Canada -—3CF.. U.S.A. :- 
KDKA, WIK, WIZ, 980. Holland: 


‘-_N OBX, OM, OGA, ONF, OFK, 


OMAR, OLY. OWJ, OBLX, OE, 
PCMM. Sweden :—SMVR, SMUK, 
SMZY. Ttaly:—I IRE, IDM," 1%Œ, 
1FO (ICE l1watt). Spain : _—BACI, 
EAR6, EAR22, EAR28, KARM, 


EAR48, EARSO. Denmark :—D- 


TMT, .7EC, 7LO, TFJ. Portugal: 
1AF, 140, IAA. Tunis -—OCTU. 
Luxemburg :—L 1P. Germany :— K 54 
K6, 4ABF, 4AEM, 4ABK, 4DKA, 


| 4BCE, 4AAP, 4DR. Egypt : 


Various :—B W1, EC 1AB,- fs 
GBM, GFY, GBZ. W. 0. Wigs. 
On 355-60 metres (0-v-0). 
B 30 


turns which can be obtained in a. given winding-space, — 
allowing a definite temperature-rise, is independent of the 
provided, of course, the number of 
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New Job for the B.B.C.? - 


There are still people who, to use an 
Army expression, ‘‘ want jam on it.” 
Among this optimistic throng I am in- 
clined to class a celebrated actress whose 
letter appeared in an evening newspaper a 
few days ago. 

“Could not the B.B.C. (she wrote) in 
_ sending out its SOS messages tell the rela- 
tive concerned the time of the next train 
from his or her town to the town where 
the sick person is? - For London people it 
would be a help, too, to be told which ter- 
minus to proceed to.” | 

It would be a pity to spoil.the ship for 
a ha’porth of tar, and I feel sure that the 
B.B.C., if asked politely, would gladly 
supply a fleet of SOS vans equipped with 
camp beds, refreshment hampers and 
other aids to comfortable travel. It 
Would only entail an addition to the 


- licence fee. 


: l oo0oo0o0 

Pity tho Poor Announcer. ~ 

if the B.B.C. had to search for train 
times before ‘distress messages were 
broadcast much valuable time would be 
lost, - A larger staff would also be needed, 
otherwise awkward gaps. in the pro- 
gramme would ensue while the over- 
worked announcer rummaged_ through 


Bradshaw. l 


THE COMMUNAL AERIAL. 
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By Our Special Correspondent. 


S O S.—Crowding at Savoy 

Hill.—S hip Broadcasts.— 

Regional Scheme Reflections. 
—The Music Halls. 


Standing Room Only. 

Mention of a larger staff reminds me of 
the lamentation poured into my ear by a 
B.B.C. official at Savoy Hill a few days 
ago. 


“ Enlarging the staff?” he exclaimed 
_in reply to a query. 


jue “ The building is 


packed already 


There is no doubt that the B.B.C, 
headquarters are unpleasantly congested, 
despite the additional suites of rooms 
obtained two years ago when the old 
Savoy Mansions became B.B.C. property. 
So serious has the problem of accommoda- 


Instead of the usual array of unsightly aerlal poles, 
se tew houses of a Bradford estate are provided with 
E shown in the photograph. 


the modern *' maypole,” l 
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 TOPICALITIES. 


tion become that discussions are taking 
place as to the feasibility of securing 
further offices somewhere in the Strand. 
This will involve decentralisation and 
will raise mildly invidious questions as to 
who can and who cannot be spared from 
H.Q. i 
0000 
New Premises P ` 


An alternative to decentralisation would. 
be the acquisition or erection of a new 
broadcasting building, on the precedent 
set forth by the American National Broad- 
casting Co. in New York, in which the 
administrative offices would be grouped 
round a large hall designed, architectur- 
ally and acoustically, for broadcasting 
purposes. In fact, something on these 
lines will be almost a necessity in view of 
the public demand for symphony concerts 
on a larger scale. , | 

It is hardly conceivable that the 
recently concluded series of National Con- 
certs at the Albert Hall will find no 
equivalent next winter, particularly as it 
was evident that during the last three or 
four of the series the public began to . 
develop the habit of attending. 


oo000 


On April 30th. 


Nelson Keys will broadcast from 2LO 
on Saturday next, April 30th. 7 


0000 . 
Launching Ceremony to be Broadcast. 
The ceremony of the launching of the 


Commonwealth and Dominion liner Port 


Gisborne from the shipyard of Messrs. . 
Swan, Hunter and Whigham-Richardson, | 

Wallsend-on-Tyne, will be broadcast from 

2LO and 5XX on April 30th. The trans- 

mission will include the christening cere- 

mony, performed by Mrs. John Royden 

Rooper, a speech by Sir G. B. Hunter, 

and a description of a modern shipyard | 
and the building of & ship. | 


On Board Ship. 


Dance music from the R.M.S. Majestic, 


- the largest steamer in the world, will be | 
relayed to 


the Bournemouth station 
during the evening of May 2nd. The 
Majestic will be in Southampton Docks 
on May 2nd, and a ball is to be held on ' 


. board ship in aid of the Royal South 


Hants an Southampton Hospital. - 
"9000 


“ Daventry Junior ” Still Preparing. 
The long-delayed experiments from 

Daventry Junior will probably start early 

in May, and I hear that the engineers ara 
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fairly confident of success. The main 
uncertainty associated with high-power 
transmissions on the short broadcast band 

_ is in regard to the question of interference 
`. with ship and‘ commercial stations. 


‘In this respect it is assumed that- 
Daventry Junior will benefit from its posi- 


tion in the centre of England, far from 


‘the shipping routes and other channels of l 


wireless intercourse. 


If, as is expected, the tests are com- ~>. 
pleted in a. shorter time than was origin-. >. 
ally , planned, -I. should be prepared to: 
wager that the first regional. high-power 
station will be in regular operation.much _ 
earlier than the time originally mentioned, 


viz., November. `. 
i H 3 9000 
Choosing Sites. l ae 
“Then (if the B.B.C. has any ‘money 
left !) we may see the rapid prosecution of 
the complete regional scheme. The big- 
gest job—a job beside which the picking 
of winners would be child’s play—will be 
the choice of suitable sites. Of this, more 
anon. 

f oo0oo0ọ0 


Community Plays in Belfast. 


Community plays, like community sing- 
ing, are on the increase. It is the policy 
of the Belfast station to assist the growth 
of the native drama. To this end the 
Carrickfergus Players, a band of en- 
thusiasts from County Antrim, have been 
asked to produce one of their own plays 
in the Belfast studio. . This is called 
“ Miss Clegg’s Legacy,” and will be given 
on May 6th. | 

oo000 


Russian Exiles at the Microphone. 


Russian exiles in the home of their 
adoption, which is England, are to give 
a programme from 2LO during the first 
week in June. Vladimir Polunin, who 
lives in Chiswick, and is the scene painter 
to the Diaghileff Russian Ballet, will take 
a leading part in organising the pro- 
gramme, and his children, who are re- 
puted to be among the most beautiful im 
England, will sing. A Russian noble who 
was a prominent figure at the Tsar’s 
Court when Rasputin was killed, will also 
take part. Princess Zinovieff is another 
of the singers. The compères will be 
A. P. Herbert, of Punch, and L. de G. 
Sieveking, both of whom will, I hope, 
make the announcements in English. 

o000 


The Music Halls. 


At the moment of writing the air is 
thick with rumours anent a proposed sub- 
sidy of the music hall industry by the 
B.B.C. in return for permission to employ 
artists who are in the habit of serving 
contracts with the ‘ halls.” 

In the case of the B.B.C. subsidy to the 
newspapers’ direct service in the shape of 
news is given for value received; in sub- 
sidising the music halls, however, the 
B.B.C. would reap no direct gain, and 
would, of course, have to pay artists in 
addition to paying the subsidy. 

An annual sum of £60,000 has been 
mentioned, and although this may seem 
zarge, it can at least form a basis for dis- 
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A CALAMITY IN GERMANY. An aerial mast at Königswusterhausen, erected only 
a few months ago, which has been blown down in a gale. 


`~ 
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‘Sunday, May Ist. i 
Lonpon.—Light Orchestral Con- 


Works Band. 

Monday, May 2nd. 
Lonpon.—Act I of “Der Rosen- 

kavalier ” relayed- from Covent 

Garden. . 


j Tuesday, May 3rd. 

ABERDEEN.—Variety Programme.. : 

Betrast. — ‘‘ Handel in other : 
Countries.” > 


Wednesday, May 4th. 
Lonpon.—Annual Demonstration of 
the Boys’ Brigade relayed from 

the Royal Albert Hall. 
BovurnemovurH.—Orchestral Concert 
relayed from Winter Gardens. 
Carptrr. — Winners at Bristol 

Kisteddfod—programme. 
NewcastLe.—A Tyneside Evening. 


Thursday, May 5th. . 
Lonpon.—Tchaikovsky Programme. 
Carpirr.—'‘ A May-Time Revel.” 

- ABERDEEN.—“ Àt the 
= Hole,” -a Golfing Programme. 
Friday, May 6th, ; 
DaventRyY.—St. George’s Dinner : 
Speeches. | : 
BirRMINGHAM.—Popular 
Programme. 


Saturday, May. 7th. 


Orchestral 


Lonpon. — Augmented Military 
Band. | 
Giascow. — Scottish Humour 


Series, No. 3. | 
ABERDEEN.—‘‘ The Third Degree,” 
a play by Frank Bremner. 


cert. 
BIRMINGHAM. — Symphony Con- 

cert. | . i 
MANCHESTER. — Fodens’ Motor :, 


Nineteenth | . 


: Granville Bantock. 


° * 
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cussion. But I understand that neither 


Mr. Charles Gulliver nor Sir Oswald Stoll, — 


: ` the leading music hall proprietors, has 
_ approached the B.B.C. direct, all the con- 


troversy having: been conducted through 
the Press. Until the B.B.C. are ap- 
proached directly in the matter no end to 
the present impasse ‘is likely. 


a oo000 


Broadcasting as an Anesthetic. 


Two or three weeks ago I cast doubts 
upon the authenticity of a news story 
from New York concerning an -elderly 
man who successfully underwent a surgi- 
cal operation to the accompaniment of an 
‘‘anesthetic’’ in the form of a broad- 
cast programme on the headphones. 

‘That the story was not so extravagant 


after all is shown by the fact that the 


wireless programmes are frequently put to 
the same use at King’s College Hospital, 
Denmark Hill, London, S.E. The Chief 
Engineer at the hospital tells me that 
patients undergoing painful operations of 
a minor character are very grateful for 


the distraction afforded by listening to the 


2LO programmes. 

The phones in the operating room are 
connected to the main hospital set—an 
eleven-valve instrument installed recently 
under the: Daly News scheme. 


0000 


“ Living Composers’ ” Night. 

On May 8th Birmingham listeners will 
hear a programme of music by living com- 
posers, including the ‘‘ Wand of Youth” 
suite by Sir Edward Elgar, the Concert 
Piece for ‘Cello and Orchestra by 
Dohnanyi, in which the soloist will be 
Leonard Dennis, a member of the Station 
Orchestra, and also the ‘‘ Bridal Song” 
from the cycle of ‘‘ Sappho” songs by 
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Appliancés for the Operation of Radio Receivers by Energy Derived from 
- Electric Supply Mains. 


By PHILIP R. COURSEY, B.Sc.. M.I.E.E., and H. ANDREWES, B.Sc. 
a = "(Abstract of Paper read mere the Wireless Section of the Institution of Electrical Engineers.) 


Fo z~ m~ . 


HE, Taai replenishing or ean of batteries | 


>. Or accumulators used to supply radio receiving 
mT ~ apparatus with H.T. and L.T. has given rise to 
considerable dissatisfaction, and has created a demand 
for apparatus which will replace them and provide equiva- 
lent voltages and. currents derived from the public electric 
supply mains. . - 

These pieces of. apparatus used to supply radio receiving 
sets are very commonly termed “‘ battery eliminators,’’ but 
since some types of apparatus which properly belong to 
‘this class still make use of batteries or accumulators this 
term scarcely seems suitable. For this reason they are 
‘referred to herein as “‘ radio supply appliances, ”» with the 
idea that: this term is of broader application than the other. 


A more suitable and general term that could be universally 


accepted would, however, be desirable. 
‘Theoretical Considerations. : 


A radio receiver customarily requires three sources of © 


energy, viz., L.T., H.T., and grid bias. It should be 
particularly noted that these three sources of voltage neces- 
sarily have a common connection to the valve filaments. 


This introduces a complication which must not be over- 


looked when considering the application of radio supply 


appliances, since these necessarily have a further common. 


connection in the electric supply mains. Fig. 1 represents 
the theoretical arrangement rather than a possible actual 
one, and two at least of these appliances are commonly 
combined into one unit, or alternatively ‘batteries or accu- 
mulators are retained for one of the supplies. The precise 


arrangement of apparatus necessary to provide an H.T. 


supply to a radio receiver depends in the first place upon 
whether the electric supply system from which the radio 
supply is to be derived is direct or alternating current. In 
the latter case some form of rectification must be provided: 


Fig. 1.—Theoretical arrangement of radio supply appliances. 
B 33 


The first antal element .of the H.T. appliance i is a 
filter to. perform the smoothing action, and this must be 
combined with a potentiometer or some equivalent device 
for subdividing the applied voltage into two or more parts. 
For the A.C. supply circuits some rectifying device must 
also be added. The essential elements of an H.T. supply 
appliance suitable for use on a D.C. supply circuit are 
sketched in Fig. 2. It comprises two input terminals T, 
T,, across which is shunted usually a pair of condensers 


~ Fig. 2—Simple filter circuit for H.T. supply appliance. 


C, C,, between which a choke coil L, is connected. This 


combination acts as.a filter to suppress currents of the 


higher frequencies and to allow the lower frequencies and 
zero frequency (direct current) to pass through. The first 
condenser, C,, by-passes a proportion of the ripple fre- 
quencies, since the reactance of the condenser falls for 
increasing frequencies. The choke L, offers an impedance 
to these ripples which increases with the frequency, thus 
allowing only the lower frequencies to pass through to the 
second condenser C,. This offers a further selective action | 
similar to the first condenser C,. .The general form of this 
filter ts of the well-known “‘ low pass ” type. 


Double Filter Circuits. 


Frequently a further filtering stage consisting of an 
additional choke coil L}, and condenser C, (Fig.: 3), is 


` added to improve the filtering efficiency. » 


The full voltage across the last or output. condenser 


C, (Figs. 2 and 3) is obtained from the terminals A and 


D, to which the radio set may be connected... With’ a 220 
to 240-volt supply, at least 200 volts is usually available 
at these output terminals, the difference being the voltage 
drop due to the resistance of the choke coil or coils Ly 

and L,. .Most radio apparatus, however, requires one or 
more lower. voltages in addition to the full output voltage. - 
These may be obtained by a potentiometer arrangement 
connected across the output terminals A, D, such as. is 


_ indicated by the resistance R in Figs. 2 and 3, with the - 


rd 
, 
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Battery Eliminators.— : 

two (or more) tapping points connected to the terminals 
P and C. It is usual and desirable-to connect additiona! 
condensers—of at least 1 microfarad capacity—across 
these additional voltage tapping points, as shown at C, 
and C,. These condensers provide a certain measure of 
additional smoothing action, but more important is their 
action in preventing excessive coupling between valves 
when more than one valve stage is operated from any one 
tapping point. If the condensers were omitted the vary- 
ing anode currents drawn by each valve of the radio re- 
ceiver would be forced to travel through a portion at least 
of the resistance R, producing across its terminals a volt- 
age drop of the same frequency, which would in conse- 
quence be communicated to the remaining valves in the 
receiver. Low-frequency oscillations, or ‘‘ howling ’’ of 
the receiver, would then be very liable to occur. The low 
impedance offered by the by-pass condensers C, and C, 
to the passage of alternating currents effects a consider- 


Fig. 3.—Double filter circuit for H.T. supply appliance. 


able diminution of the voltages available for producing 
such feed-back effects. It is for this reason also that the 
capacity of the output condenser C, must likewise be large. 
A minimum capacity of 2 microfarads is customarily used, 
Lut larger values are desirable. 


In lieu of the potentiometer arrangements for tapping 


the output voltage a very frequently used arrangement 
omits the portion of the potentiometer between the tapping 
point and the H.T. negative terminal D, so that merely a 
series resistance is used between the H.T. positive terminal 
A and the load applied to 
the tapping terminals B and 
C. This modification is 
shown in Fig. 4, in which- 
these series resistances are 
indicated at R,, R,, one 
being connected in series 
with each tapping point B 
and C. 

Two by-pass condensers, 
C, and C,, are shown, con- 
nected in the same way asin 
Figs. 2 and 3. This ar- 
rangement is simpler than 
the potentiometer one, and 
has the additional advantage 
of somewhat reducing the 
coupling between different 
valves in the radio receiver, 
since the total H.T. current 


‘N 
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Fig. 4.—Alternative arrangement of multiple H.T. voltages. 


drawn by these ‘valves is subdivided through the different 
resistances. This results, however, in a somewhat greater 
voltage variation of the tapping points B and C with 
changes in the load current drawn by the valves. 

If a potentiometer arrangement is used on the lines of 
Figs. 2 and 3, the total resistance, R, needs to be high, 
or it will draw too large a current through the filter. 
Normally, the resistance of the chokes L, and L, is much ` 
in excess of 1,000 ohms, in order to obtain a large induct- 
ance in a small space,-and at a reasonable cost, so that 
only a few milliafmperes can be drawn through the filter 
without causing excessive voltage drop. For this reason — 
also the method of Fig. 4 1s advantageous, as it makes a 
smaller demand upon the filter. Convenient values for the 
resistances of R, and R, are generally found to be between 
10,000 and 100,000 ohms, depending upon the voltage 
and the current desired at each of the tapping points. A 
small demand for current will obviously require the .use 
of a high resistance, and any considerable change made in 
the output requirements will necessarily involve a change 
being made in the resistance values, unless a considerable 
change in.operating voltage is also permissible. 


Filtar Circuit Design. 


It may be said that there are, in the main, three im- 
portant electrical factors affecting the design of the. filter, 
apart from economic considerations. In this, as in most 
other apparatus, the commercial design is to a greater or - 
less extént a compromise betiveen the considerations of 


FREQUENCY 


Fig. 5.—A.C. characteristic of a single Alter circuit. 
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Battery Eliminators.— . 
electrical efficiency. ina of cost. These three factors are: 

(1) The internal resistance of the choke winding. 

(2) The resonance or ‘‘ pass ’’ frequency of the filter. 

(3) The output impedance of the output circuit of the 
filter at audio frequencies. 

Improvement of the desirable qualities of all three fac- 
tors invariably increases the cost of the apparatus. 

As regards its effect in suppressing ripple frequencies 
from the supply circuit, the simple single filter of Fig. 2 
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Fig. 6. —Effect of output capacity on A.C. characteristic. 


may be regarded as a resonant circuit, consisting of an 
inductance in series with a condenser, the input being 
_ applied across the two in series and the output being 
taken from across the condenser terminals. This resonant 
circuit is damped by the resistance of the load circuit 
(radio receiver) which is connected across the condenser 
terminals. : This resonant circuit is independent of the 
completely closed circuit consisting of the coil L,, and the 
condensers C, and C, in series. This has been con- 
_ formed ‘experimentally by plotting the characteristics of 
such a filter when subjected to applied alternating poten- 
tials of various frequencies. ‘The characteristic curve of 
the filter was, under these conditions, found to be totally 
unaffected by the capacity of the input condenser C,. A 
typical characteristic curve of this type taken on the com- 
ponents of a filter as used in an H.T. supply appliance 
is reproduced in Fig. 5. The output capacity of the 
filter does, however, affect the characteristic, as it alters 
the resonant or pass frequericy (see Fig. 6) in which filter 
output characteristics are plotted for four different values 
of output capacity for a given choke coil. 


Filter Characteristics. l 


In these curves the ordinates plotted. are » the ratio of 
the output voltage to the input voltage. They therefore 
express the effectiveness of the filter to reduce the ampli- 
tude of an applied ripple voltage of various frequencies. 
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Other measurements of similar character have also been 
made with other factors of the filter varied in turn, and 
similar characteristics plotted out. These enable the 
appropriate design of the filter for any given conditions 
to be arrived at from a consideration of the curves. 

The general form of these characteristics shows that 
for the higher frequencies of 50 cycles and over, particu- 
larly for the larger inductance values for the choke coil, 
the use of the filter gives a considerable reduction in the 
output of the ripple component. A further reduction in 
these unwanted components is obtained by the use of a 
second filter circuit, of the form given in Fig. 3. A 
group of characteristic curves for such an arrangement is ` 
reproduced in Fig. 7. 

It may be particularly noted that some of these curves 
show a subsidiary ‘‘ hump ” which might have a serious 
effect on the efficiency of the filter, if such a hump should 
occur near 50 or roo cycles. The possibility of such 
occurrences emphasises the prera Pani of plore out the 
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Fig. 7.—A group of A.C. characteristics for. various arrangements 

of double filter circuits with different capacities and inductances. 

These curves show that a double filter circuit may give worse 

results than a single filter using the same components unless 
the correct nee is chosen. 


frequency characteristics of any filter that it is proposed 
to use in an H.T. supply appliance. | 
It is suggested that some definite method of rating the 
output and characteristics of these supply appliances ` 
might be formulated on the lines of the three main elec- 
trical characteristics of the filter which are mentionéd 
above, and that such factors might provide a means of 
adequately expressing te PSE of the applanee 
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under working conditions. Probably further experimental 
work is still required before such a scheme could be for- 
mulated completely. 

`A commonly adópted arrangement for grid bias supply 
is to insert a resistance in series with the negative return 
lead to the H.T. appliance, so that the negative terminal 
of the supply circuit is made more negative than the valve 
filaments of the radio receiver. This resistance should be 
shunted by an additional by-pass condenser: 

To enable filter arrangements of the above type to be 
used with an A.C. supply circuit, a number of special 
rectifying valves are now marketed. Some of these are 
designed for single-wave, and some for double-wave recti- 
fication. Sev eral of these have already been described 
in these pages. 

. When the available electric supply system is D.C., the 
provision of a L.T. supply to the radio receiver is com- 
paratively simple, but is far from economical, since the 
total current required for the L.T. circuit, which is util- 
ised in the receiver at 4 to 6 volts, must be paid for at 
the supply circuit voltage. This latter may be as much 
as 240 to 250 volts, in which case the efficiency of the 
arrangement cannot exceed about 2} per cent., while the 
remaining 974 per cent. of the energy taken from the 
mains must be wasted as heat in the series resistance. 

Probably 
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L.T. supply is provided by a floating battery connected 
across the L.T. circuit, appropriate resistances or rectifiers 
being arranged to provide the requisite magnitude of L.T. 
supply current, so that the battery across the line is not 
under discharge, but merely serves to by- -pass the un- 
desired ripple frequencies:: The battery acts in this con- 
nection as a very low resistance shunt, or'as a Condenser 
of enormous capacity. A method of L.T. ‘supply, how- 
ever, which is at the same time a true battery oe 
would be more desirable.. `- 

At the present time it’may be said that the most com- 
monly adopted arrangement for supplying a radio receiver 
is an accumulator for the L.T. supply, with~an appro- 
priate supply appliance, or battery eliminator, for the 
H.T. supply. The L.T. accumulator may be maintained 
charged by means of some form of trickle charger, or by 
ordinary charging means. ` Doubtless, however, further 
developments in L.T. Hopr appliances will be made in 
due course, resulting in the manufacture of apparatus - 
having the reliability and efficiency of some of the present 
forms, of H.T. supply appliance. With some of these 
latter more attention to the details of design would result 
in more effective apparatus, capable of greater output, 
and it is hoped that some of the methods of testing these 
appliances which’ are outlined in the paper will be of 
service to manufacturers, and will lead to a better under- 
standing of their action and design. | 


International Relay Contest, May 
9th-22nd. 

With reference to our note on page 344 
of our issue of March 23rd, we are asked 
by the Communications Manager of the 
A.R.R.L. to correct the statement, made 
in error, that only one reply might be 


received from any one country. . “While 


TRANSMITT ERS 


QUERIES 


a British transmitter. 


I Hit 
Be 


me 


Europe this summer. He expects to be 
in London from August 4th to 10th, and 
would like to get into communication 
with amateurs interested in communica- 
tion with Japan. Letters should be sent 
c/o Otto Reimers, Alsterdamm 4-5, Ham- 
burg, Germany. During his absence Mr. 
S. Osaka will operate J KZB, ee sends 


He is usually on 


the rules of the contest limit amateurs 
in U.S.A. and Canada to sending ‘‘ one 
message per country,” each entrant may 
accept reply test messages from several 
stations in each country, but only one 
message may be accepted by each 


individual from any one foreign station. . 


Oo000 


General Notes. 

Mr. Louis Era (EB 4BC), 46, Avenue 
Van Put, Antwerp, citv manager of the 
_Reseau Belge, tells us that he has latelv 
been in two-way communication with 
amateurs in various parts of the world, 
including O A5A in Johannesburg and 
FK KTC in Khartoum. The latter 
station was worked on 32.5 metres with 
an input of 50 watts at a time when he 
was unable to pick up any Swedish, 
American or Canadian stations on 20 or 
40 metres. 
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A correspondent, who claims to be the 
first English amatenr to receive signals 
on 20 metres from Honolulu, informs us 
that OH 6AG is working on 19 and 20 
metres and wishes to get into touch with 


the ether from 2100 to 0000 G.M.T., is 

also working traffic with U.S.A. from 

0130 to 0300 G.M.T., and will be glad 

to hear from anyone receiving his signals. 
Oo000 


Mr, Collins (NE 8JC), St. Johns, New- 
foundland, will be glad if British and 
Irish amateurs will look out for his sig- 

nals on 44 to 46 metres. He transmits 


regularly from midnight (G.M.T.) on- 
wards. 
oo0oo0oọ0 
Mr. W. E. J. Moree (OD PK9), 89, 
Nakoelaweg, Bandoeng, Java, was in 
two-way communication on February 
20th, between 2055 and 2145 G.M.T., 


with GSHY, Mr. Baynham Honri, in 
London. This he states to be the first 
intercommunication between amateurs in 
England and Java. Atmospherics were 
prevalent and interfered a good deal with 
the interchange of greetings. 


ooo0oo 
Mr. Yoshio Imaoka (J KZB), of the 


research laboratory of the Tokyo Electric 
Co., in Kawasaki, Japan, is visiting 


a regular test every Tuesday, ursday 
and Friday from 0800 to 1300 “GMT 

and on the first Saturday of every- ser 
from 0800.G.M.T. to the next day. CQ 
will be sent for 3 minutes each hour, 2 
and 40 minutes after each hour, ‘during 
the 24 hours. ; 


| 
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New Call-Signs Allotted and Stations 
Identified. 
G5FQ E. H. Capel, 11, Gerrard Road, Pipan 
(Change of address. ) 


G 5KH H. D. Cohen (144, West Hill, ‘Putney. 
S.W.15. (Correcting the entry on 500 
of our issue of April 20th, when the name 
was incorrectly given as R. H. P. Co Collins) 

G5NQ A.C. Mercer, Straithgate, 222, Rooléy Lane, 


(Change of address.) 
Mile End 


Bankfoot, Bradford. 


G5RT R. W. T. Brewer, “ Dorchester,” 


Road, Colc hester. (This call- -sign was 
formerly owned by C. D. M. Hamilton, 
at Hull). | 
G6YU J. Hanson, ‘ Abbeydore,” Wyken Avenue, 
Wyken Sates Estate, ‘Coventry. (Chang? 
j of address.) l 
2AC¢Q F. W. Woodward, 5, Portland G pardens, 


Harringay, N.4. (Mr. Woodward par 
ticularly wishes to notify that be oo longer 
~holds the call-sign G 20W). 
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g A Section Devoted to New ipili Ideas and Practical Devices. 


f EARTH PIN. 

If any wire is left over after erect- 
ing an aerial it can be used for an 
earth ` connection in the following 
manner :— l 

A wooden stake, 2ft. or 3ft. in 
length is obtained (a broom handle 
will serve) and the end pointed to 
drive into the ground. A lateral hole 
is then drilled through the stake from 
side to side about 3in. from the point. 
The end of the surplus wire is then 
inserted in this hole and the entire 
length of the stake closely wound 
with the wire. 


into a slot cut in the end of. the stake. 


~The advantage of this method of . 


- Wire-wound earth pin. 


earthing is that a continuous length 
of wire without joints can be used. 
between the earth terminal of the set 
and the ground.—D. R. V. 
T Sones | á 
GECOPHONE CONDENSER HINT. 
The main bush B securing the 
frame of the Gecophone condenser to 
B 37 E 


a 


To finish off the wind- — 
ing the end of the wire may be pulled 


the panel is tightened up by means of 
a special spanner C supplied with 
the condenser. 


Use of dial bush of Gecophone condenser 
to keep spanner in position when tight- | 
ening panel bush. _ 


Two holes are drilled in the flange 
of this bush on opposite sides of the 
main spindle S, and into these holes 
fit the two claws at the end of the 
spanner. 2n 


Now a certain degree of downward 
pressure is required to keep these 


claws from slipping out while tighten- 
ing up the bush. To get over this 


difficulty, the dial bush A should. be ` 
brought into use. This may be tem- ` 
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VALVES FOR IDEAS. 


: Readers are invited to submit brief 

: details, with rough sketches, where 

: necessary, óf devices of experi= 

: mental interest for inclusion in this : 
: ‘section. A dull emitter receiving 

: valve will be despatched to every : 
: reader whose idea is accepted for + 
publication. 

: Letters should be addressed to the Editor, 


: “Wireless World and Radio Review” Dorset 
: House, Tudor S E.C.4, and 


porarily screwed down .on to the 


spanner, and will effectively prevent — 


the claws from rising out of the hoies 
in the bush.—J. P.. ai 


oo0a 


PORTABLE. TESTER: 


The use of telephones. in conjunc- . 


tion with a dry cell for testing con- 


tinuity has been referred to on many 
previous occasions in these pages, but” 
the testing unit has been built in the 


form of a box with terminals to which 
phones and testing leads are attached. 
With this arrangement portability is 
seriously inipaired, and one is virtu- 
ally tied down to one place. 


' Portable testing outfit with dry cell 
| ~ attached to headbands. 


By fixing the dry cell tò an old pair 
of phones, and connecting as shown in 


the diagram, it is. possible tọ walk 
about with the headphones in- posi- 


tion and to carry out tests in any 
part of the room’ with the two free 
telephone tags.—W. D. -> a, 
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B.B.C. HIGH-POWER STATIONS. 
Sir, —I have read with great interest two ER one by 
Mr. W. J. Randall and the other by Miss A. M. J. Shorter, in 


` your issue of the 13th April. 


As both these correspondents labour under a misapprehension, 
may I be allowed the courtesy of your columns again to make 
clearer the basic ideas underlying the new Regional Scheme? 

Mr. Randall is quite right in stating that the. scheme we 
have in mind is to establish five two-wavelength high-powered 
stations, provided Post Office permission is forthcoming. Mr. 
Randall says that this will prevent any possibility of persons 
living near these stations being able to listen to foreign stations, 


and he proposes that six central stations, perhaps at Daventry, ` 


would solve the whole trouble. 

We have ta balance up, however, two factors; first of all, 
the strength required for a service area, and secondly, the 
strength above which we must not go to enable valve set users 
to reach out. At the outset one must indicate that one is 
sympathetic with both claims, but it must be realised *that 
the first claim has priority. 

I, personally, would like to see a central station radiating 
six wavelengths. This idea was, in fact, seriously considered. 
Calculation, however, shows that to give anything like a ser- 
vice area over the whole of the British Isles, 
would have to be of the order of hundreds of kilowatts. Firstly, 
they would probably not be allowed by the authorities; secondly, 
they would be far too expensive ; and thirdly, they would 
possibly in any case ‘‘ fade’? at 100 miles whatever their 
“power. ` 

Is it realised that these new stations will not be in the centre 
ef large cities, but will be located outside them, so- that the 
large city will have in general about the same field strength 
as it has to-day, which, except very near the transmitter, is 
not prohibitive? For instance, Miss Shorter says she lives a 
mile from 2L0’s aerial. She will find when the regional station 
is erected that the field strength from the regional station will 
be about one-tenth of what she now receives, and that so far 
from making it difficult for her to reach out, she will be much 
more favourably placed. This, as a matter ‘of fact, will cause 
us a good deal of trouble, because a great many ‘people who 
listen only to the loca] station will be crying out for the very 
loud signal which they have been used to and which they will 
continue to expect, instead of the sufficiency they will rosie. 
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The. Editor does not hold himself 
responsible for the opinions 
of his correspondents. 
Correszondence should be addressed to the Editor, “ The Wireless World,” Dorset Ho-se, Tudor Street, E.C.4, and must be accompanied by the writer 
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B.B.C. RELAY TRANSMISSIONS FROM AMERICA. ` 
Sir ,--May. I be permitted to write and confirm the remarks 
regarding American relays as mentioned by your cor respondent | 


Mr. A. W. Sikes? 
We are usually informed that we are going to be given more 
or less ‘‘a special treat” by the B.B.C. in the form of a 


' programme from one of the American broadcasting stations, In 


these ‘stations . 


Our object is to make Britain a service area with alternative. 


programmes, and it may interest technicians to know that we 


consider that the “ A” service area is bounded by the field- 
contour line of about 10 millivolts per metre, while the “B” | 


service area may be considered to be bounded by 5 millivolts 
per metre. 

The fears of both your correspondents would appear to me 
to be on the whole groundless, since neither of them is likely 
to live under the shadow of the aerial of any of the new 
regional transmitters, which will be remotely placed. . 

London, W.C.2. P. P. ECKERSLEY. 


April 14th. 1927. 


- Rossiter & Brown) letters dn the 


and although reception was not as perfect as, 


due course we get it, more or less; but, really, it can hardly be 
called clear enough to be enjoyed. 


I am in the. habit of tuning in both 2XAF and KDKA very | 


frequently, and on nearly every occasion receive the transmis- 
sion with remarkable strength and: purity. 

Possibly this branch of relaying does not lend itself for suc- 
cessful results when ‘‘boosted up’”’ by the amplifiers of a 


E. T. BELL. 


powerful prosdcasting station, and if this is the case I stand © 


corrected. | 
Southampton. | 
March 23rd, 1927. | 


B.B.C. TRANSMISSION OF PIANOFORTE MUSIC. 


Sir,—I have read with interest your correspondent’s (Messrs. 
current issue of your 


periodical. 
As an amateur musician of very many years I would strongly 


advise these gentlemen to blame either their sets or their loud- 


speakers, or perhaps the tuning of them, before blaming the 


B.B.C 

I live at. a place called Maisons Laffitte, about. 17 kilometres 
on the western side of Paris; my receiving set is an 8-valve 
superheterodyne made by Mr. F. Plew, of Paris, with a Brunet 
2-tone loud-speaker, and I would like to say that the pianoforte 
transmission which I receive either from 2L0, Daventry, 
Bournemouth or Manchester is, without any exaggeration, 
perfect, whether from the studio or relayed from other places. 

Might I add that I am an organist of over 22 years’ standing, 
an ex Chapel Royal chorister, and an engineer by profession, 


with a very delicate and sensitive ear for music of any des- 
cription. R. E. GOUGH. 


- Anvers. 
April 11th, 1927. 
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EMPIRE BROADCASTING. 


Sir, —In view of the paragraphs that have appeared in The 
Wireless World from time to time concerning the suggestion 
that 5XX should operate a short-wave station for the- enter- 
tainment of the Empire, it might interest you to hear that 
our old friend PCGG, operating on 30.2 metres, is now being 
received with remarkable strength in this country. His pro 
gramme two nights ago, consisting of English gramophone 
records, was listened to here for two hours (1530 to 1730 ie }, 

say, 3 
broadcast station, it is much more enjoyable to listen to = 
most Continental stations are in England. Distortion and fadi 
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were much less noticeable than when listening to 2X AF at home, 
due to greater power being used, it would seem. _ 

This demonstrates that good short-wave broadcasting is pos- 
‘sible. That the programmes would be appreciated here is 


‘certain, whatever objections may be raised at home. The news. 


bulldtins alone would be a great boon as even local papers 
-are one ór more days behind, except in the big cities. -Also 
‘a daily Empire news bulletin would surely have an excellent 
‘influence everywhere in the world, for our language is not 
‘confined to the Empire. | 
By providing such a station the B.B.C. would open a big 
-prospect to British manufacturers. -‘‘ British Short-wave Sets 
‘for British Broadcasting!” would be an effective slogan. 
Meerut, U.P., India. - E. J. H. MOPPETT. 
March 26th, 1927. . 


WIRELESS SETS FOR THE BLIND. l 

Sir,—It. seems almost impossible that, for a few pounds, a 
blind man may be made equal in all respects to a man with 
sight for a few hours every day during the rest of his life! 
Yet it can be done. Wireless does it. 


The National Institute for the Blind has already distributed 
hundreds of wireless sets, and from experience knows that 


these have not only brought endless pleasure to blind people, ` 


but have literally changed their entire outlook. But there are 
_ thousands still without sets and to provide them funds are 
urgently needed. . ; 
Thanks to Captain Ian Fraser and other members of Parlia- 
ment, the blind do not have to pay for their wireless licences, 
but-a free dog kennel is not of great use to one unable to 
afford a dog! 
, Yet the granting of. free licences is one step forward; while 
the provision by the National Institute of a Braille Radio Times 
is another. And if your readers will help me, the. provision of 
free wireless sets will soon crown with success our. several 
attempts to bring to the blind poor the inestimable benefits 
of wireless. Will they remember that one £5 note alone will 
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provide two blind people with an endless source of happiness 
for the rest of their lives. a _ x 
All sets will be distributed by the National Institute through ' 
the County Associations for the Blind in all parts of the 
country. . ; . ee ae EE 
Donations for this purpose should be sent to me at the 
National Institute for the. Blind, 224-8, Great Portland ‘Street, 
Wi > _ HENRY T.. WAGG. `> : 
London. ` - Chairman of the Technical and Research . 
April 12th, 1927. Committee, National Institute | 
for .the Blind: 


VALVE NOMENCLATURE. ! TS 

Sir,—Your Editorial, ‘‘ The Valve,” in the April 6th ‘issue 
was of particular interest, especially the final paragraph. This 
question of nomenclature should be given more attention, the 
various symbols used by different writers being. confusing. I 
was particularly pleased to find you had’ not used the term 
“impedance ° in your valve supplement. | bets kp 

I cannot agree with you that the voltagé of 4 should be- 
come the standard. The unit for a lead cell being 2, why use 
multiples ? ` ng 

The case could be made out for three types of user (receiving 
valves only) :— gee 

(a) Town with supply mains to house. 

(b) Town with no supply. 

(c) Country. vat E 

Surely sections (b) and (c) would- be in favour of one cell 
provided it was possible to obtain types now made only in the 
-volt rating. S Pet 

Section (a) have easy access to recharging or A.C. heating, 
and so the voltage would not affect them. One other point : 
you did not mention the important question of cost. Surely 
the cost to the public is too high compared with the cost of 
manufacture ? ; : ©. E; CHESTER; 

Southampton. , E 

April 14th, 1927. 
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= NEWS FROM THE CLUBS. 


Secretaries of Local Clubs are istvit 


A Visit to Croydon Aerodrome. 
By kind permission of the Air Ministry, 
a party of members of the Muswell Hill 


ed to send in for publication club news of general interest. All photographs published will be paid for. 


Summer Wireless in Battersea. 
Wireless enthusiasts in the Battersea 


Battersea and District Radio Society, 
which has just started the summer term 


and District Radio Society paid a -visit 
_ to the Croydon Aerodrome on April 9th. 
The party were conducted round the 
hangars and were. given the opportunity 


of closely inspecting the saloon and pilot’s 


cockpit of one of the new German all- 
metal monoplanes. Great interest was 
displayed in the wireless apparatus.. 

A visit was then made to the wireless 
transmitter and thé operators’ room. The 
transmitter at Croydon is worked by 
means of remote control from the signal 


‘tower. Its operation was clearly oer | 
The . 


strated by the engineer-in-charge. ; 
receiver bas been in use for'six years and 
is shortly to be replaced. by modern 


. apparatus. | : 


Full particulars of future. meetings and- 


onen-air events may be obtained from the 


20. Grasmere Road, N.10. i 


hon. secretary. Mr. Gerald S. Sessions, . - 
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Looking Backwards, as 


During the nast year the Muswell Hill - 


_ and District Radio Society has provided 
four lantern lectures, twelve ordinary lec- 


tures, nineteen combined lectures and - 


demonstrations, two’ visits to places of 
interest, besides other attractions. Alto- 
gether 41 meetings have been held, and 


the Society is- justly proud of its record. | 
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district are cordially invited to join the 


FORTHCOMING EVENTS. 


WEDNESDAY, APRIL 2th. 

Muswell Hill and District Radio Socicty.—. 
At 8 p.m, At Tollington School, Tether- . 
down. Demonstration by Mr. H. L. 
Kirke on “ Distortionless Reception,” 
‘ - using the Rice. Kellogg type loud- 
speaker. : 
Tottenham Wireless Society —At-8 p.m. 
2 At the Institute, 10, Bruce Grove. Lec- 
ture: “Short Wave Work,” by Mr. S., 
Smith, - End ae. 
Edinburgh and District Radio Soctety:— 
At 8 pm. At 117, George Street, . Lec- 
ture: "The Electrical Recording of 
‘Gramophone Records,” by Mr. J. V. 
Farnol, ` l f è 
Barnsley and District Wireless Associa:  : 
tion.—At 8 pm. At 22, Market Street. 3: 
Demonstration on Transmitter, $ 
North Middlesex Wiprelers' Cludb;—At 8.30 : 

`. pm.. At Shaftesbury Hall, N.11, Tec- 


ture: “ Electrolytic Rectifiers,” by Mr. 
._ A. J. Simpson. Bh : 
. Institute of Wireless Technolony.—At 
T-P M.' : 


t the Engincers’ Club, Cove. : 
entry Street, ccture: "The `: 
Electrical Recordin of- Gramophone 
Records,” by Mr: Harrie J. King. 


5 FRIDAY, APRIL 29th, 
: Radio Experimental Society of Manchea- 
3 ` fer.—Annual General Meeting. — 


s MONDAY, MAY 2nd. 

; Northampton and District Amateur Radio 

$ . Socrvety.—At 8 p.m, At the Cosmo Café, 
The Drupery. Annual Exhibition. 

Croydon Wireless and Physical Socicty.— 
At 8 p.m. At 1284, George Street, Lec- 

turer “What is the Use of F. 

` Valvest ” by Mr. Purkis, A.R.C.Sc. 


e 

e 
PAARIL TT TETETTIZTITITTTEZETTITTYTT) Bosavapovoosseooseotosoos LRTI TTITTTTTT 
1 


of regular lectures (Tuesdays and Wednes- 
days, 7.45 to 945 p.m.).. Enrolment can 
be made during the present fortnight, the 
subscription being 1s. per term (no extras). 
Lectures are classified under three head- 
ings, viz., elementary, intermediate, and 
advanced. In the elementary department 
a new beginners’ class is being formed 
for theory and practice. The intermediate 
department will deal with the theory of 
electricity, magnetism, and wireless recep- 
tion, including practical work and, Morse. 
with field davs. Advanced students will 
experiment in short-wave reception and 
transmission, with Morse practice and 
field days. Bateau on - oA 

Those interested should communicate at 
once with the hon. secretary, Mr. A. F. 
Hembury, 57, Winstead Street, Battersea, 
S.W.11. . 2 

o000 

Visiting 2L0. : | 

The wireless societies are still privileged — 
to visit the B.B.C. stations. At the last 


meeting of the North Middlesex Wire- 


less Club the hon. secretary announced 


‘that he had received an invitation for a - 


limited number of members to visit  2LO. 


3 and there was great competition among 


those present to be admitted to the party. 
This will be the third occasion on which 
members of the club Have visited 2LO. 


` 
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“ The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed *‘ Information Department.” Each separate question must be accompanied by a 
stamped addressed envelope for postal reply. ' i 


stranded and uninsulated wire under the 
name of Litz, as of course such wire 
would still come within the scope of the cause serious decrease in volume, and in 
Litzendraht, meaning stranded wire. You any case  megohm is quite low enough 
can do nothing, therefore, except to deal to stop all howling. This ‘method, 
only with reputable retailers. though usually certain in practice, is a- 
DIRO palliative rather than a preventative, 

A Worrying Whistle. because the proper way to have set to 


across the secondary will be more certain 


“Litz” or “ Litzendraht ” ? | 
of stopping the howl, but this would | 


1 am engaged in the construction of a 
modern type of receiver using ` the 
type of H.F. transformers developed 
by you and used in a large number 
of your sets. I purchased the neces- 
sary Litz wire for winding the 


secondaries, but results were none too 
good. A friend informed me that 
the wire which I was using was not 
Litz at all, but a poor imitation ; 
however, on returning the wire to 
the retailer from whom I purchased 
it, he ussured me that this was Litz 
wire, L obtained the proper wire 
from another source, and I at once 
noticed that this wire was im 
appearance vastly different from 
the other wire, and, moreover, 
I find that by using tt I obtain 
vastly improved results compared 
to my previous efforts. Both wires 
were, however, stranded. Tt is 
obvious that unscrupulous retailers 
are selling stranded wire of an in- 
ferior type as Litz. Can nothing be 
done to prevent this fraud? A. M. 
Unfortunately you are labouring under 
a delusion that the word Litz is a pro- 
tected word descriptive of a certain 
brand of stranded wire. This is not so, 
of course, and the word Litz is merely 
the English abbreviation for the German 
word Litze meaning a strand, and the 
German word Draht meaning a wire. 
We thus have the combination word 
Litzendraht meaning roughly stranded 
wire, the German word Litzen being of 
course the plural of Litze. The word 
Litz, therefore, is not a trade mark, and 
can never be adopted as such by any 
firm, as it is a colourable imitation of a 
normal word occurring in a recognised 
language. By popular consent, of course, 
the word Litz has been taken to mean a 
wire built up of a large number of 
strands of a narrow gauge wire, each 
strand being separately insulated, and ap- 
pearing at the centre and the outside of 
the wire an equal number of times. This 
condition is satisfied in true Litzendraht 
by platting the strands together in groups 
of three. Imitation Litz is simply twisted 
together. There is nothing, however, to 
prevent a firm from selling ordinary 


I have built a four-valve receiver con- 
sisting of H.F., detector, and two 
L.F. stages, using a 4 to 1 ratio 
transformer inthe first stage, and a 
6 to 1 in the output stage. Both 
these transformers are made by a 
firm of repute, but I get a continuous 
whistling noise .in my loud-speaker 
which is unaffected by turning my 
tuning dials. Is this oscillation? 

M. C. R. 
This is not oscillation in the ordinary 
accepted sense of the term, which is 


usually taken to mean oscillation at high- 


frequency, but the howl is produced by 
L.F. oscillation in the L.F. amplifier. 
If it were H.F. oscillation, of course 
rotation of your tuning condensers would 
alter the pitch of the note produced. 
The trouble is due, in our opinion, to 
the use of an excessively high ratio of 
6 to 1 in the second stage, and you would 
have done far better and at the same 
time have obtained ample volume even 
on distant stations, and better quality 


also by using a 2.7 to 1 in the first, stage | 


and your 4 to 1 in the second stage. To 
cure your trouble now you should first 
see that your components are well spaced 
out, transformer cores being at right- 
angles even if shrouded so that all 
chance of stray coupling is minimised. 
See that the metal covers of your trans- 
formers are earthed, and also see that 
you have very large fixed condensers 
across! each H.T.+ battery tapping to 
common H.T.—. If this fails to cure 
the trouble we think it best for you to 
try the effect of shunting a grid leak 
of 4 megohm value across the secondary 
of each transformer in turn, as this will 
almost certainly cure the trouble, and at 
the same time, provided the leak is not 
lower than } megohm, no perceptible 
decrease in volume will be experienced. 
Of course, a 100,000 ohm resistance 


work in the first place would have been 


to design the amplifier properly.’ 
‘ oo0o°o 


y Run-down H.T. Batteriei. 
1 have a three-valve set consisting of the 

conventional detector and two L.F. 
The set is builf mainly 
for quality, and in the output stage 
I am using ‘an L.S.5A type ‘of valve 
with 250 volts on the plate. Both 


amplifiers. 


L.F. walves are supplied with B.T. 


from my mains, but I find at better 
to supply the detector, which after 


all does not consume a great plate 
current, by means of an or inary 60- 
volt dry battery, as I find that a 
hum is produced when this» valve #8 
supplied from the mains. < Lately, 
needing a new battery in fhis posi- 
tion, I made use of an old. 100-rolt 
battery which I had by me; the 
voltage of which had fallen to ©. I 
found that a bad howl wds caus 
in the receiver. On substituting 0 
new 60-volt battery all was well. 
Evidently the trouble is chused by 
the battery, but I cannot; se the 
difference myself between a. new 
ib battery HS an old 100-volt 
battery which, tested with & reliable 
voltmeter, reads just over 0 rals. 
-RE 
There is, of course, a great; deal i 
difference between using 4 new ann 
battery and an old 100-volt bat whi 
has run down to this voltage væve. has 
the latter case, of course, the battery 
dryed up and its internal Tes 
probably very high indeed, 
though you have only one valvd 
from it, this resistance will set 
such as you mention. In the, case 
your new battery, of course, thd a le 
resistance is very low. You 
able to use your old battery by 
large fixed condensers across th 
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of. the H.T.. battery you are- using, but 
it is: infinitely preferable to use a new 
battery. You would nd. that the dif- 
ference would .be accentuated were you 
running two or more valves off the same 
H.T.. battery. 
` ooo0o0o 
ae A Ratio Riddle, : 
A friend has built for me a crystal set 
`- using the ordinary catswhisker type 
' of crystal, followed by a two-valve 
` amplifier using a Marconi 8 to 1 and 
- ‘a Marconi 2.7 to 1 transformer. I 
. notice that he has placed the 8 to 1 
_ transformer first, and he asserts that 


this is the correct procedure. If — 


~ this is 80, can you explain why you 
constantly urge in your articles that 
when using two good transformers 
of different ratios the lower ratio 
instrument should be used first? 
. V. D. S 


Your friend is perfectly correct in his 
assertion that he has built the receiver 
correctly. This is on the face of it an 
apparent - contradiction of our usual 


advice to` readers, but it may perhaps be . 


regarded as ‘the exception that proves 
the rule. Your puzzlement arises prob- 
ably from a lack of the true understand- 
ing of the reason why we advise in most 
cases that the low-ratio transformer 
comes first, and you are advised to read 
the special article we published in our 
issue dated May 26th, 1926, entitled 
“Coupling L.F. Valves,” where the 
Whole of this maiter is fully gone into. 
Briefly, the impedance of the transformer 
primary or choke should greatly exceed 
the internal impedance to which it is 
coupled. Now a detector valve is 
usually a moderately high-impedance 


valve because a high-impedance valve’ 


usually gives best results as a detector 


under general conditions, since the valve — 


impedance is high the external” im- 
pedance must be much higher. This 
means a high-inductance primary, which 
m its turn means a very large number 
of tarns on the primary among other 
ings, and consequently there is no room 
for many secondary turns unless we make 
the instrument of unwieldy size, which 
we do not want to do, and in any case, 
if we attempted to do so, we should 
- bring in other undesirable effects due to 
self-capacity. It will be obvious, then; 
that this transformer will have to 
of low ratio. Probably our first L.F. 
valve will be of lower impedance than 
the detector valve, and therefore, follow- ` 
_ ng the same train of thought, we do not 
require so many turns. of wire on the 
Primary, so~ have more room for 
secondary turns, and therefore get a 
higher ratio of say, 4 to 1, although in 
be cases a high-impedance valve may 
used as the first L.F. valve, when it 
must, however, be followed by a high 
impedance, and, consequently, if a good 
rap stormer is used, it must be of low 
sii The ordinary . type of ‘ crystal, 
rabid » 18 of low. resistance, and a rela- 
in 40 few number of furns may be used 
ne transformer primary following it, 
seconda _We have plenty of room for 
mary turns and get a high ratio. 
B 41. 
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The Nucleus Receiver, 


d am making a unit receiver on the 


general lines of the * Nucleus” set, 


but for reasons which I need not’ 


enter into have made up the detector 
valve (without an L.F. amplifier) as 
the basic unit, It occurs to me that 
the resistance and transformer L.F: 
units, described in your issue of 
March 23rd, would, if made up into 
a single instrument, suit my purpose 
very well. I should, of course. œ 
the resistance stage. first. If | « 
recommend this arrangement, wll 
you please let me have a circuit dia- 
gram of the -combined amplifier, 
bearing in view the fact that I wish 


to feed the detector H.T. supply 


from its own terminal, to be able to 
eliminate one valve (with automatic 
flament control), and to connect the 
batteries permanently to the L.F. 
unit, P HT 


The arrangement you propose seems to 
be quite practicable, and we think that 
the circuit given in the diagram should be 
suitabłe. The input terminals A and B 
will be connected respectively to plate 
and H.T. positive supply of the pre- 
ceding detector valve. 

A small condenser of about 0.0001 mfd. 
may generally be connected with advan- 
tage across the input terminals; as to 
whether it is mounted in the detector 
or L.F. unit will depend on the par- 
ticular use to which you wish to put the 
former instrument. . i 
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high quality sets prefer to use absolutely 
straightforward circuits. In any case, 
since your set is a reflex you already have 
one stage of L.F. amplification incor: 
porated in it, and the addition of an 
extra two-valve amplifier is almost bound 
to result in bad quality due to valve over- 
load, and also probably trouble will be 
experienced due to L.F. oscillation unlese 
you use exceptionally large fixed con- 
densers such as two or more microfarads 
across from each H.T.+ tapping to the 
common negative, or alternatively, use a 
separate H.T. battery for the additional 

amplifier.  ... E gi 

0000 e 
Dear at Any Price. - 
I am in possession of a four-ralve 
receiver and make use of dry 
batteries as my source of supply. I 
noticed that as the batteries grew 
old crackling noises developed, and 
.a friend told me that if I shunted 
the H.T. battery with a large- 
capacity condenser I should eliminate 
these crackling noises. I 
quently adopted his advice and 
shunted a condenser of, 4 mfds. 
across with beneficial results, but 
now I notice that my H.T. batteries 
run down exceedingly quickly. Can 
you explain this? I might mention 
that the condensers were very cheap. 
M. R. 


It appears from the symptoms. which 
you give us that there: is a leakage 
either in the dielectric of your con- 


l Combining the “ Nucleus ” L.F. Units. 
A Precarious Proposal. 


I am in possession of a one-valve reflex 
receiver, and am desirous of adding 
to it a good two-valve amplifier of 
modern design, which will give me 


purity of reproduction, and shall be 

glad of your assistance in this 

matter in advising me whether my 

proposals are quite in order. _ 
l , N. K. D. 

- Whilst of course we should not care 

to say that it is impossible to build a 


reflex set giving purity of reproduction, 


it is generally found that designers of 


densers or a surface leakage between the 
two terminals. At any rate, it would 
seem to us that you have purchased 
inferior condensers in which insulating 
material is used which is not above sus- 
picion, and that consequently all the 
time your batteries are slowly discharg- 
ing. We should advise you to connect 
up a suitable. meter in series with your 
H.T. battery and a small choke coil. If 
you notice that a continuous deflection 
of the needle takes place, you can then 
assume that the.condenser under test, is 
faulty. f l 
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Eliminating Waste. 

I have built a modern type of neutralised 
receiver, which gives me most excel- 
lent results. On turning -out the 
H.F: valve I find that the local 
station signals completely disappear, 
and I have to use the H.F. valve 
even for the reception of the local 
. station, which is distant only a few 
miles. Surely this is rather absurd 

` as I often want to listen to the local 
station’ programme it seems very 


` wasteful to use the H.F. valve. - 
oe L. V. G.. 


The fact that the local station is com- 
pletely cut out when the H.F. valve is 
turned out, shows that your set is very 
well neutralised, and if the local station 
did come in, of course, then we should 
say that the set was not properly neutra- 
lised unless your focal station was excep- 
tionally close. We would suggest that 
you mounted your neutralising condenser 
on the panel, so that on turning out 
the H.F. valve when desiring to 
receive the local station you will only 
have to move tho neutralising condenser 
slightly to bring in this local station at 
excellent strength. You must not forget 
to return the neutralising condenser to 
its original setting when desiring to 
search for distant stations, or the set will 
oscillate. It would be desirable, there- 
fore, to use a neutralising condenser with 


a clearly defined dial indicator, so that’ 


you could return to the original setting 
without having to re-neutralise every 
time. 

0000 


` A Problem of Power. 


I am in possession of a three-valve re- 
ceiver employing two stages of trans- 
former-coupled L.F. TI find, how- 
ever, that my output valve is over- 
loaded, even though it is one of the 
best 2-volt power valves upon the 
market. If I increase the H.T. above 
the figure given by the manufacturer 
and increase the grid bias proportion- 
ately, I find that it still overloads 


on loud passages of music, my test 


being made by means of a milliam- 
meter in the plate circuit. I have 
therefore determined to use a large 
6-volt power valve in the last stage, 
and shall be glad if you will let me 
know what is the proper method to 
connect it up, as I still desire to use 
my 2-volt valves in the other stages. 
Shall I need to buy a separate 6-volt 
accumulator ? M. P. M. 


It will not be necessary at all for you 
to buy a new 6-volt accumulator, and we 
advise the purchase of a 4-volt supple- 
mentary instrument. The connections 
which you will have to make will be as 
shown in the diagram. We have, of course, 
only put in the necessary connections, all 
other connections being normal. It must 
not be forgotten that the filament current 
load of your big power valve will be 
thrown on both the 4-volt and the 2-volt 
batteries, while in addition the 2-volt 
battery will have to supply the remaining 
two valves. The point that the 2-volt 
accumulator may become discharged be- 


fore the 4-volt one must not be overlooked. 
If the power valve, however, is of the 
type consuming three-quarters of an am- 
pere or more, then the point is not so 


Filament circuit of 3-valve set using 


2- and 6-volt valves. 


serious, because the small extra current 
demanded by the other valve will not add 
much to the load on the 2-volt accumu- 
lator as compared with the load on the 
4-volt accumulator. 
à oo0oo0o0o 


A Long-wave Trouble. Fi 


I have recently seen it stated that the 
Reinartz circuit is of little use on 
long waves. Can you inform me 
whether or no this is true? 


RoT Ç: 


, Our answer depends, of course, upon 
exactly what you mean by long waves, 
since certain types of amateurs are rather 
apt to regard even 25 metres as a long 
wave nowadays. The Reinartz circuit 
is at its best on wavelengths not exceed- 
ing 600 metres, but above that wave- 
length its efficiency commences to fall off 
very rapidly. The Reinartz circuit, as 
you know, employs an aperiodic-coupled 
aerial circuit, and while it is fairly easy 
to use the same number of turns for an 
aperiodic aerial circuit over a com- 
paratively large part of the broadcasting 
band, for instance, the long waves do 
not take kindly to this form of aerial 
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coupling, and, in general, it is best not 
to use a Reinartz circuit on long wave- 
lengths, but if selectivity is desired to 
use a fully tuned aerial circuit. Daventry 
and Radio Paris, ete.,. come in much 
better on the ordinary loose-coupled aerial 
circuit than on an aperiodic aerial circuit. 


Since aperiodic aerial] coupling is one of - 
the main features of the Reinartz ‘circuit, 


one cannot say that it is therefore an 
efficient circuit on the long wavelengths, 
and the longer the wavelength the worse 
it is. The other feature of the Reinartz 
circuit, namely, capacitativé control of 
magnetic reaction, functions quite 
efficiently on the long wavelengths. In 
general, one can only’ use: aperiodic 
aerial coupling efficiently -on the long 
waves by experimenting with the actual 
aerial on which the set is to be wsed, 
and then it will be found that one éould 
not transfer the set to an entirely different 
aerial. and still obtain the same good 
results in the same maner one could on 
the shorter wavelengths. ` 


ooo0oo 


A Misleading Mishap. 


I have recently built a four-valve receirer 
using two L.F. stages, but I notice 
that, when normally connected- up, 
very poor volume and qreat dtstor- 
tion is caused ; upon reversing the grid 
bias battery, however, and applying a 
positive potential to the L.F. valves, 
remarkably good results are obtained. 
Can you inform me where I have gone 
wrong ? B. H. W. 

The trouble is undoubtedly that your 
grid bias battery is wrongly marked, the 
positive terminal being marked with a — 

(minus) sign, and vice versa. This is by 

no means an uncommon fault with cheap 

foreign-made grid batteries, while reports 
have come to our ears that a few batteries 
have emanated from the factories of Brit- 
ish manufacturers of the highest repute 
with this defect. One should always Jook 
for trouble of this nature when puzzled 
by the behaviour of a set, while it is just 
as ‘likely it would occur in an H.T. 
battery. a 


ooo 


A Valve Query. 


I have in my possession a valve of. 80,000 
ohms impedance with a correspond- 
ingly large magnification factor, and I 
was wondering whether I could use 
this in the H.F. stage of the “ Erery- 
man-Four’’. and so get vastly im 
proved amplification. P. R B. 


Unfortunately, you could not use this 
in the H.F. stage of the receiver you men- 
tion, as, of course, when considering the 
question of H.F. amplification one m 
take into consideration also the vatve for 
which the H.F. transformer was design 
It was designed for a,valve of aboot 
20,000 ohms impedance, and to get’ max- 
mum amplification one should choose § 
valve having an impedance of roughly 
30,000 ohms, and having the highest por 
sible magnification factor for this m 
pedance. Increasing the impedance w! 
increase the selectivity at the expense 0 
sensitivity, 
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_ EMPIRE BROADCASTI NG. 


N our issue of last. week we put forward the 
casé for a central short-wave station for 
Empire „broadcasting. By a coincidence, 
within a day or two we received a letter from 
a reader in Western 


we publish the text | 
under “‘ Correspondence *’ in this 
issue. 
Our reader deplores the fact that 
they have but one broadcasting sta- 
tion in Western Australia, and goes © 


EpIToRI, L VIEWS 


on to ask ‘‘ When are the Engtish- 

eae ' 7 ‘ LOW VOLTAGE H.T. 
‘men going to broadcast on short PracticaL Hints anD Tips... .... 552 aia. - 
:wavesr’’ “He reports reception of bes i In the design of receivers where- 
WGY’s programme relayed on. B.B.C. “ QUALITY Four ” tee C= 554 ~ considerable . amplification is re- 
32-79 metres from 2X AF, and also CURRENT Topics ` 559 quired at lọw frequency it has cus- 


reception of the concerts from Hol- 
land, the only telephony heard 
from England being from the ex- 
perimental station of Gerald Mar- 

cuse, G2NM.. ` | 
- This. letter no doubt expresses 
‘the feelings of almost every repre- 
sentative of the British Empire 
abroad, who must feel very 
strongly that we in the mother 
country are neglecting a wonderful 
opportunity which . short-wave 
broadcasting offers for strengthen. 

ing the-bonds of Empire unity, for, 7 

quite ‘apart fram the fact that listeners would be hearing 
concerts and other programme items emanating from this 


‘country, the station could also be employed as a means - 


of broadcasting events of national, and therefore Empire, 
interest, and the usefulness of | the station could well be 
extended, at some future date; to direct communication 


-to the assembled parliaments of the individual sections of. 


-the Empire. > ` - ¿ 
E3 a | 
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READERS’ PROBLEMS 


We do not, perhaps, hear enough from our readers over- 
seas, and we take this opportunity of extending to all of 
them the invitation to write to us on this subject and give 


_us‘their views on the establishment of a short-wave home 


broadcasting station specially erected for the purpose of 
overseas broadcasting. If our Colonial readers show their 


a ! 


help us in our endeavour to impress 


the authorities with the need for- 


such a station. 
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POWER AMPLIFIER FOR 40-VOLTS H. i C 
By A. P. Castellain ... ... 546 


WITH 


tomarily been recognised that it is 
available should be of the order of 
563 120 volts or more, since modern. 


_ power valves are not designed to 
function on voltages below that 


2 


tion of loud- speakers using approximately one-third of the 


plate voltage required with a three-electrode: valve: giving’ 
equivalent output. The four-electrode valve has hitherto | 
been very much neglected, and this application is calcu-- 


lated to stimulate new interest in its development in the 


very useful direction of reduction of high-tension voltage, 


which, from the point of view of CompAciness or 
portability i 1S SO important 


A 


interest in sufficient numbers it will- 


POWER AMPLIFICATION 


requisite that the plate voltage: 


-567 $ figure. Considerable interest is | 
therefore likely to be aroused in. 
the power amplifier for 40 volts 
H.T., which is described in this 
_, 872 $ ` issue. By the employment of 
7 specially designed .4-electrode: 
valves it has been found: possible: 
to obtain an output for the opera-: 
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An Efficient 


Arrangement Using $ 


By A. P. CASTELLAIN, B.Sc., 


NTIL quite recently the idea of using only forty 
volts high-tension supply for a low-frequency 
amplifier to give large volume output wth good 
quality reproduction would have been dismissed as absurd, 
and yet the amplifier illustrated in this article gives really 
good strength and good quality on as little as 30 volts 


high-tension supply. 


A short time ago! the writer described an amplifier 
using a four- electrode power valve embodying certain of 
his suggestions which gave sufficient loud-speaker results 
for the average room when operated from a crystal set 


giving loud signals in telephones. ' 


After the tests on this single-valve amplifier had been 
completed, further experiments were carried out using 
two stages of amplification with a view to obtaining suffi- 
cient volume output for a very large room or small hall, 
the high-tension supply having an absolute maximum of 


6o volts. 

In order to take full advantage 
of the low H.T. it was decided to 
make the last stage a push-pull 
one, since suitable push-pull 
transtormers were already on the 
market. A push-pull amplifier 
may briefly be described as one in 
which the input voltage is divided 
equally between two valves, and 
in which the amplified voltages 
are combined in a special trans- 
former to pass on to the loud- 
speaker or on to the next 
-stage of amplification. -In 
this way an input voltage 
which is too great for one 
valve to handle without dis- 
tortion is split up between 
two similar valves, each dealing 
with half the applied input 
voltage. 

Before proceeding with the de- 
sign details of the amplifier -it 
will be as well to discuss more 
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Fourzelectrode 
Power Valves. 


A.C.G.1., D.I.C. 


fully the advantages of push-pull amplification when low 
H.T. valves are used. In Fig. 1 is shown the usual 
plate current-grid voltage characteristic curve’ for a 
amplifier valve for one particular value of plate voltage. 
This curve may be considered as consisting of a straight 
portion AB, followed at its lower end by a curved por- 
tion, the straight part corresponding to a range of. negative 
grid voltage from D to C, and the curved. part to grid 
voltages greater than that corresponding to C. ; : 
Permissible Grid-swing. 3 , 

The straight section AB is the only pera of the 
characteristic curve which is of use for distdértionless 
amplifying purposes since it is only in this region that 
the plate current varies exactly in accordance with the 
variation of grid voltage, so-that the maximum permissi- 
ble variation of grid voltage—or grid-swing as it Is 
usually called—is from C to D. 
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View from back of instrument ; 

showing method of supporting 
grid bias battery. 
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Four-electrode Power Amplifier.— 


In Fig. 1 (also in Figs. 2 and 3) the curves showing. 


‘the relation between grid voltage and corresponding plate 
current are only shown for negative values of grid’ volt- 
age, for the reason that when the grid of the valve be- 
comes positive electrons will 

i | going from filament to plate, 
. thus causing grid current to 


tion as this subject has been 


PLATE CURRENT 


pages of this journal—so 
that it is sufficient to say that 
it is only the straight por- 
| tion of the characteristic 
‘curve corresponding to nega- 
tive values of grid voltage 


Fig. 1—Typical grid volt- 
plate current characteristic. 


tortionless amplification. | 
The next point to consider is the effect of varying the 
plate voltage on this straight part of the characteristic 
curve. If this voltage is increased the relation between 
grid volts and plate current will be shown on the diagram 
by a new curve lying to the left of the old curve and of 
substantially the same shape, while reducing the plate 
voltage gives a corresponding curve to the zight of the old 
one. 
be regarded as moving the characteristic curve bodily to 
the left, and reducing, to the right. This point will be 
made clearer on reference to Figs. 2 and 3, which show 
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Pig. 2,—Pour electrode L.F. amplifier. Amplification factor, 4.5; 
A.C, resistance, 10,000 ohms; inner grid volts, + 20. 


- 


B5 


be attracted from the stream 


flow—which will cause seri-  - 
ous distortion.” It. is -not 
»here proposed to go into the . > 
reasons’ why grid current in : 
_an amplifier produces distor- . 


which is permissible for dis- 
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Characteristics for. actual valves on two different plate 
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< length of the straight- portion AB of the characteristic 
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voltages. It will be seen from these figures that increas- 
ing the plate voltage effectively increases the available 


: curve, and therefore increases the permissible grid-swing 
‘CD... At this stage it should be clear that, for any given 


_ fixed when the voltage on the plate of the valve is fixed. ` 


In effect, then, increasing the plate voltage may.. 


dealt with many times in the = 


amplifier valve, the maximum permissible grid-swing is 
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Fig. 3—Four electrode power vaive. Amplification factor, 4.5; 
AG, resistance, 8,000 ohms; inner grid volts, -+ 30. 

If the input voltage required to be amplified is greater 
than the permissible grid-swing for a given plate voltage, 
then either the latter must be increased or, if this is not 
convenient, then the input voltage must be split up be- 
tween two or more valves. - 

By the use of a special input transformer. with a centre- 


_ tapped secondary, and a special output transformer with 


, outputs to operate a loud-speaker. 


~“ 


a ceatre-tapped primary, it is possible to divide the ampli- 
fication evenly between two valves and then combine their 
Fig. 4 shows the 
complete circuit of the amplifier in-which T, is the special 


_ input transformer to the push-pull stage, abc being the 
centre tapped secondary, while T, is the output trans- 


former, with the centre-tapped primary xyz. 


| Increased Power Output. 


pag -Itihas now been shown how bigger power outputs may 
- be obtained on low H.T. voltages by the use of push-pull 


amplification, so that the combination of this method. of 


` amplification with the use of power four-electrode valves, 


-which are essentially low H.T. valves, will give still fur- 


ther power output from such low H.T. voltages as thirty. 


< to sixty: The-four-electrode power valve is one in whict 
-= an extra grid, connected to a tapping point on the H.T 
= battery, is used fo reduce the resistance of the valve by 


‘the reduction of the space charge. 
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Four-electrode Power Amplifier.— 


The Valves. 


The valves used in’ this 
amplifier are the A.P.412_ 
L.F. and the .A.P.425 
power, made by Messrs. 
Aneloy Products, and two of 
their characteristic curves 
are given in Figs. 2 and 3. 
In Fig. 2 the inner grid 
voltage is +20, while in 
Fig. 3 this voltage is +30, 
which is alittle high for 4o 
volts on the plate, but about 
right for 60. volts. Both 
valves begin to show signs 
of saturation. at 60 volts 
H.T., which results in 
slight bending over of the 
characteristic, curve at the 
top end.’ Jt is not notice- 
able in Fig. 2, but in 
point of fact it is quite 
noticeable with another six volts H.T., while in Fig. 3 
the 60-volt curve begins bending just off the diagram at 
about 9 milliamperes plate current. 

However, as will be seen from Figs. 2 and 3, quite 
large plate current variations are available with these 
valves with even 4o volts on the plate, so that they may 
truly be placed in the power class. 
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The Circuit. 


The circuit of the complete amplifier is given in Fig. 4, 
in which two grid batteries are shown for convenience in 
drawing and explanation. In the actual set only one 
grid battery is used, and a lead from the secondary of 
the first transformer T, taken to it. A filament rheostat 


Fis. 5.—Drilling details of panel. 


Fig. 4.—Circuit diagram of two-stage amplifier. The final stage comprises te 


A, 3/8 in. dia.; B, 5/16 in. dia.; C,-1/8 fa: dia., countersunk — 
tor No. 4 wood screws; D, blind. hole drilled and tapped No. 6 B.A. from rear of re 
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H.T +0 : 


on the push-pull principle. 


high resistance K (Duvarileak) in seri : 
sistance of from half to one megohm. — 
ances are placed in series across | the 
transformer T,, as shown in ee 4, x 
(outer) grid and filament connected 
ance. ae 
In this way, when K is at a n 
ally zero resistance), the full voltage 
of T, is delivered to the valve, 
in value. so the valve gets less and 
thus K acts as a volume controle. Th 
not from zero output to full ¢ outp! ut, 


_ diagram, Fig. 7, as it might 


` 
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Four-electrode Power Amplifier.— 
cored chokes or transformers. - 
‘This connection is not shown 
in Fig. 4 nor in the wiring 


perhaps confuse the reader 
unused to this excellent prac- 
tice. The input transformer 
T, actually used on the set 
is a Ferranti A.F.3, which 
has an earthing terminal for 
this purpose, while the con- | 
nections to the cores of the | 
other transformers are most 
conveniently made by thread- 
ing soldering tags on two of 
the holding-down screws be- 
fore fixing, making sure that 
the tags are in good contact 
with the frames ‘by well 
scraping the latter. 

A general view of the 
‘amplifier in its case is shown 
in the title block, and a 
rear view with the case re- 
moved in the photograph 
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on the first page. ce . Plan view showing wiring and layout of components. 


_ With.the aid of the photo- 


graphs, the layout of Fig. 6 and the wiring diagram of any convenient order. There is only one point which is 
Fig. 7, it should be quite a simple matter to follow the perhaps not directly obvious, and that is the way the grid 


construction of this power amplifier—there are no snags bias battery is mounted. 


It will be found convenient to 


in the construction, as it is simply a matter of screwing mount this battery a short distance—say, about an inch 
, down the components as indicated and then wiring up in or so—above the baseboard so as to allow short and 


2/2- 3” 


14° 


“Fig. 6-—Dimensioned layout of baseboard components. 
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direct wiring to some of the 
terminals on the back strip. 
. The method of mounting 
is by means of two U-shaped 
clips made of aluminium 
sheet supported on two pil- 
lars of gin. ebonite tubing 
through which are passed 
wood screws of suitable 
length. If the photograph 


‘at the bottom of the first 


page of this article is studied 
carefully it is possible to see 
one clip and ebonite pillar 
complete—the ‘‘ lightning ” 
trade-mark of the Siemens 
battery illustrated is directed 
towards the clip in question. 


H.T. Supplies... 
It is strongly recom- 


- mended that either accumu- 


lator H.T. of 40 or 6o volts 
be used for the amplifier, or, 
as an alternative, the very 
large Super Radio 50-volt 
Siemens dry battery. ` 

-A 60-volt Exide accumu- — 
lator costs only 45s., and a 

40-volt only 3os.. and with 
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Four-electrode Power Amplifier.— 
reasonable care should last a good many years and will 
probably require charging only four times per year with 
normal use. The large 50-volt dry battery should give 
about 8 to 12 months’ good use, after which it will have 
to be renewed. 

The ordinary small size H.T. dry batteries should not 
be used as they will be overloaded and will not last, be- 
sides giving bad quality results after a short time—as has 
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Fig. 7-—Compiete wiring diagram. 
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dry batteries necessary with three-electrode valves, bu 


been pointed out several times in this journal by th 
writer and by others. | 

It is probable that many readers who want good quake 
reproduction with comparatively powerful output canno 


“a 


afford the 120 to 160 volts of accumulators, or very larg 


could afford 40 to 6o volts of this nature, so the set de 
scribed in this article will enable them to obtain what they 
want without the big expense in batteries. - 
This power amplifier i 
quite suitable for adding 
after a crystal set which 
gives reasonable signals i 
the telephones, while with @ 
set which is quite close to the 
local broadcast station and 
gives loud signals in the tele- 
phones the output from the 
amplifier using 6o volts HTS 
should be much too loud for 
an ordinary room with — 
volume control adjusted Or 
maximum results—in fact, 
should be ate suficient for 


a small hall. : 


Good. oun 


| The writer tested th 
plifier illustrated in 
article on a- crystal s ` sv Te 
an efficient aerial, = t three. r 
miles from 21.0, a d ob- 
tained really 
combined- with good 
of R J 
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from large-capacity be es rie 
From the point ¢ f view of 
upkeep costs for rood lq ua 
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In a future article i 
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eoccneocegereeeseesoncers 


1 Duvarileak (Dubilier). 
i 4 Fixed condensers, 2 mfd. (T.C.C.). 
: I Grid bias battery, 9 volt (Siemens). 


1 Rheostat, 15. ohms (Burndept). 


_ 


-= 8 Vatlveholders, “ Lotus” (Garnet, Whiteley & Co., Ltd.). 
: I Transformer, A.F.3, 3} to 1 (Ferranti). 
1 Grid Leak, Dumetohm 1 meg. and holder (Dubilier). 


1 pair “ Camco” brackets (Carrington Mfg. Co.). 


Approximate cost (excluding valves) - 


LIST OF PARTS 


Mfg. Co.). 


S.E.22). 


FOUR-ELECTRODE POWER AMPLIF IER (A.P.C.). 


1 Push-pull L.F. Transformer, type 660 (Pye). 
1 Push-pull Telephone Transformer, type 662 (Pye). 


2 Four-electrode power valves, A.P. 425 (Aneloy Products), 
Wire, screws, sistoflex, etc. 


£7 7 0 
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1 Camco" cabinet, 14in. x 7in. x Yin. deep (Carrington 


1 Ebonite pe 14in. x Tin. X Yin. (British Ebonite Co.). 3 

1 Baseboard, 14in. x 9hin. x tin 

9 Ebonite shrouded terminals (Belling & Lee). : 

2 Nickel-plated terminals (Belling & Lee). : 

1 Four-electrode L.F. valve, A.P. 412 (Aneloy Products, :? 
36, Forest Hill 


Road, East Dulwich, London, 
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In the “ List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually 


: used by the designer and illustrated in the photographs of the instrament. Where the designer considers it necessary that particular 


. components should be used in preference lo others, these components are mentioned in the article itself. 


In all other cases the 


l constructor can use his discretion as to the choice of components, provided they are of equal quality to those listed, and that he takes 


_ into consideration in the dimensions and Tayont of the set any variations in thz size of alternative components he may use. 
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and one which is rather difficult to solve in a manner which proved worth the trouble volved and throws interesting 


gives a fair basis of comparison ; but the investigation has 


General Notes. . 


Mr. C. R. Ponting, 11, Woolcott Street, 


Redland, Bristol, sends us a somewhat 
lengthy ‘extract from his log book which 
we intend printing under ‘“ Calls Heard ” 
as he wishes to compare notes with other 
readers interestud in long-distance recep- 
tion. We would warn them, however, 
that we do not encourage long lists of 

` this kind, for which there is seldom avail- 
able space, nor any endeavour to create 
a record for the number of DX stations 
logged. Mr.- Ponting states that last 

_ month proved phenomenal for DX con- 
ditions on short waves, especially the 
night of March 27th, when he logged ten 
Australian stations in half-an hour. 
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Norwe giaù Amateurs. 


Through the courtesy of Mr. J. Diesen 
(LA 1A), we are able to give the follow- 
ing list of licensed Norwegian short: 
wave transmitters :— 

J. Dicsen, Moen i Maalselv, near Tromsö. 
G. H. Petersen, Industrigaten 30, Oslo. 

. Værvarslingea paa Vestlandet, Rergen. 

O. Bingen, Hasle pr. Sandefjord. 

Oslo sjömannsskole, Oslo. 

Akademisk Radioklub, Trondhjem. 

Det Norske Meteorologiske Institutt, Oslo. 
Alf G. Nielsen, Snaröen, Bærum, 

Ragnar Larssen, Tyholtveien 43, Trondh‘em. 
‘ N. J. Soberg, Höiskole, Trondhjem. _ 

Walter Rieck, Vaagsalimenning 8, Bergen. 
J.O. Berven, Uelandsgate 14, Stavanger. 


O 0O o [o] J 
Belgian Amateurs. 


Through the courtesy of Mr. Toui Era, 
we are now able to give our readers a 
complete list of all Belgian amateur 
stations licensed ón April 10th :— 


< AAA (ex CHS) 
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R. Verstrepen, 23, rue Van Shaelen, 
ntwe 


A ., 
440 (exY8) P. Duirgnan, 16, rue de l'Fglise, 
l Antwerp, 
4AE (ex D33) P. Lamalle, 110, rue Franklin, 
ag russels, 
4Al ‘(ex A44) A. Rombauts, 30, piace de Jamblime 


- de Meux, B 


BQ 


: TRANSMITTERS’ NOTES 
AND QUERIES. 
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4AJ (exC11) J. Hersleven, 50, rue du Bailly, 
Brussels. - 
4AK (ex 91) P, a 37, rue entre 2 Portes, 
4AL (ex L4) U. Ro Cc. L: Cpt. Boudart, 28, rue 
i Louvrex, Liège. 
4AM (ex L1) M. Laloux, 1 19, rue .Bonne Fortune, 
cge 
4AP (exU5) M. Antoine, 48, Place de l'Eglise, 
Perronnes, Binche, l 
4AR (ex F4) R. Boel, 253, rue Francois Gay, 
Wolowe, Brussels. ` 
4AT (exGil) L. Charlier, 32, rue: de Merode, 
i St. Gilles. 
4AU (exH5) J. Mahieu, “ La Manoir,” Peruwelz. 
4AX (exX2) H; Boogaerts, 22, Avenue Mont- 
- Kemmel, St. Gilles 
4AZ (ex 13) F. Masson, 22, rue de Husquet, 
Dison-Verviers. 
4BB (cx A22) - M. Michelet,’ 59, rue E. Van 
E Driessche, Ixelles. 
4BC (ex Bl) L. Eia 46, Avenue Van Put, Ant- 
i erp. 
4BF (ex I4) R. “Brachot, 141, rue des Grogeres, 
`. Marcinelle. 
4BG (ex A4) G. Depauw, 73, rue des Ailes, 
; - Schaerbeck. ` 
4BH (exJ44) J. Marchal, 222, Avenue Moliere, 
Ixelles. 
431 — M. Much, 40; Rue Vinave d'le, 
T Liège. l i 
4BK (ex T1) H. Servais, 6, rue Mali, Verviers. . 
4BL (ex K3) H. de Thier, 115, Avenue du Chêne, 
; Heusy-Verviers, 
4BT (ex C2) J. Mussche, 63, Boulevard Poincaré, 
` Anderlecht. 
4BX (ex M8) J. G. W. Stevens, rue Joseph Lies; 
l Antwerp. 
4BY (exD2) G. Pollart, 62; rue de Hollande, 
Sr. Gilles. ' 
4CA — .M. Comyn, Wireless Insp ctor, 
Antwerp-Radio O.S.A., Pilotage, 
Antwerp. 
4CB (ex P7) A: DePuy ety, 6, ruc d'Anvers, 
sten 
4CC (ex C5) R. Henri, 82, rue du Midi, Chatelet. 
4CD (ex A7) A. De rter, 63, Digue de Mer, 
- — Middelkirke. 
40F — Radio Verviers, Verviers 


light on the probable development of the thermionic valve. 


40G (ex F83) G. Bisncquactt, 20, rue de Rome, 


‘ Lokeren. 
4CK (ex CH2) M. Meunier, 105, Bd. as Etats- 
Unis, Mons. 
- ACM — wae M. Polain, 107, rue  Louvrex, 
lege. 
4CO (K44) J. Duprez, 52, Vlostraat, Ghent. 
-40P (K33) W. :Geromez, 1, ruc a ’Charrettes, 
Flénu.’ 
&cU (H6) r Callebert, 29, Oostraat, Roulers. 
4DA (exCH8) F. Jorsen, 15, rue de Witte, Ber- 
‘chem, Antwerp. 
4DF (ex E22) E. Van Gasse, 43, rue Dupont, 
oh Brussels. 
4FT (ex 08) G. Neelemans, 15, rue du Luxem- 
~ bourg, Brussels. 
4FU (ex Z8) M. Ocreman, & Avenue Léon 
-  Mahillon, Schaerbeck. 
4FY (ex V3) E. Neiryncks, 2, rue de Pelichy, 
| : -Iseghem. 
4QQ (ex A2) A. Bergneman, 17, rue Fontainas, 
St. Gilles. 
4SA (ex P2) R. Deloor, 26, Avenue Mont Kemmel, 
` St. Gilles. - 
4T™ (exL4) ' M. Tricote, Vellercille-le-Brayeux. . 
4UA (ex U2). L. Humincks, 108, rue a’ Aniderleclit, 
Brussels. 
4UC (exM2) V. Lilsens, 25, rue Ernotte, Namur. 
. AUU (ex U3) B ve Neck, 33, rum A. Renard, 
es. 
4VU (ex Sd) M. Diricy, 33,. Tue du Progrés, La 
Croyére. 
4WW (ex W1): G. ee 17, Bd. Frère Orban, 
4XX (ex C22) "M. Van Namvermeiren, 20, ruc Ch. 
Van Leerberghe, Brussels. 
4ZZ (exZi) E. Liane, 44, Bd. Frère Orban, 
- „Liège. va e o 
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New Call. signs Allotted and Stations 


Identified. 
2BGU J.G. Ritchie, 15, Cloberhill Rd. , Knightswood 
Glasgow. (Change of Address. ) 

2AN0O E. en Walker, Woodgrange, Overton Rd., 

Sutton, Surrev. 

EU 08 (Ex O8RA). Gilarov, 19, Ulitca Mira, Lenin- 
grad, Russia. (Transmits on 36.5, 42.5, 
and 50 metres.) 

nne Vincenzo Quasimodo, Goriza, Italy. 

ED 7HP Henrik Petersen, Hatsseminariet, 


Mönder, 
Denmark.. 


sO000 


QRAs Wanted. 

. AC 8FJE (or 8FJT), EB 4AU, 4RK, 

N33, EK4XY, 4MC, 4RL, 4XR,- 
4KBL, 48 AR, SB2AX, 1BW, EC 2YD. 

AF 1B, NU 8BFA, G SBC, G 6WW, 

NQ 13X. 


552 


AEV NINK Se a 
AC) PR ACTI 

H 

= === 


Aids to Better 
Reception. 


SOURCES OF DISTORTION. 


Unless an elaborate equipment of 
testing and measuring instruments is 
available, it is fairly safe to say that 
it is a much more difficult matter to 
locate faults in. a wireless receiver 
than to repair them. ‘The only 
method possible to the 
amateur is to narrow down the field 
of search by eliminating possible 
sources of trouble. 

When the quality of reproduction 
is poor, it is advisable first to decide 
whether the fault lies in the amplifier 
or the loud-speaker; for example, 
any mechanical looseness in the parts 
of the latter instrument may give 
rise to symptoms which are similar 


Fig. L.—A test for amplifier distortion. 


to those produced by an overloaded 
output valve. Although head tele- 
phones are by no means perfect repro- 
ducers, it is possible by their use to 
obtain a very fair idea as to whether 
the amplifier is delivering undistorted 
signals to the output terminals, but 
only when volume is reduced to what 
is generally referred to as ‘‘ telephone 
strength.” This  reduction,: how- 
ever, must take place after the out- 
put valve, as misleading results will 


average 


A? Jf Lae. 


be obtained unless the amplifier is 
working at normal magnification. - 
A good method of obtaining this 
condition is shown in Fig. 1, which 
represents the connections of the last 


valve of a receiver. In place of the 
loud-speaker, an L.F. choke is in- 
serted in series with the anode, and 
across Jt are connected a large stop- 
ping condenser, a volume-reducing 
resistance, and the phones. The 
best value for the resistance can only 
be found by trial and error ; it should 
be sufficiently large to reduce the 
audibility of signals to a sufficient 
extent, and several megohms will 
often be necessary. 

If a low-frequency choke is not 
available, the windings. of the loud- 
speaker, with the diaphragm re- 
moved, will serve fairly well in this 
capacity. 

Lom om ome) 


SEPARATING H.F. AND L.F. 
Poor reproduction or even jin- 


stability is often attributable to the 


action of H.F. energy in the L.F. 


amplifier, and every effort should be- 


made to prevent, or at any rate to 
restrict, the development of high- 
frequency voitages across the grid 
circuit of the first low-frequency 
amplifier. 
former-coupled instrument, this is a 
simple matter, and provided that the 
usual practice of 


followed, no special precautions need 
be observed. 

When the detector valve is fol- 
lowed by a stage of 
capacity coupling, the problem be- 
comes a more difficult one, and the 
methods shown in Fig. 2, either 
separately or in combination, are to 
be recommended. ‘The first makes 


use of an H.F. choke, which is in-- 
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In the case of a _trans-~ 


shunting the. 
primary with a small condenser is 


resistance- - 
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Theoretical Diagrams 
Simplified. 


serted in the anode circuit of the 
detector, with a by-pass condenser 
(C,) connected between plate and fila- 
ment of the valve. C, is, of course, 
the usual coupling condenser. 

The second device consists of a 
high ohmic resistance R, which is 
inserted directly in. series with the 
grid of the first L.F. valve. Its 
resistance may be from o.r tO 0.25 


_-megohm, and in-any case should be 


low in comparison’ with that of the 
grid leak. This is an extremely im- 
portant point; if we use, sdy, a 


Fig. 2.—Keeping H.F. currents out ot the 
. L.F. amplifier. 


quarter-megohm grid resistance ®) in 
conjunction with a half-megohm leak, 
the available L-¥. voltage applied to 
the grid will be reduced’ by! one- 
third, with a very considerable reduc- 

tion in signal strength. | 
An efficient H.F. choke may often 
be substituted for the resistance,‘and, 
indeed, it is certainly better when the 
receiver is primarily intended for 
work on long  wayelengths (over 
1,000 metres). — 
i Ð 10 


MAX 4th, t927: 
METAL PANELS. 

In constructing receivers with metal 
panels it is often 6verlooked that the 
- shaft of the variable tuning condenser 
is often at a slightly different potential 
from the- negative side of the low- 
tension battery and ‘‘earth,’’ to 
which .the panel is generally con- 
nected. This is k it is custom- 
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DISSECTED - DIAGRAMS. 


Practical Points in Design aude 
Construction. 


No. 70.—A Single-valve and 
Crystal Reflex. 


(To be concluded in next week's issue.) 


0000000 


The tuned eecondacy of a codventional 
“untuned gerial’” coupler is connected 
between grid and filament of a valve ; the 
filament circuit of which is completed in 
the usual manner. . 


HE aerial-grid transformer may. 


be wound on a 3in. former, 
with a secondary of 72 turns 
of No. 22 D.C.C. wire. The 
primary, wound on spacing strips 
over the “filament” and of the 
secondary, h as about 15 spaced turns 


of fine wire (No. 30 D.S.C. is suit- 
able). The tuning condenser C, 
Should be of 0.0003 mfd., although 
a capacity of 0.0005 will serve. 

The production. of grid -currents 


(which result from overloading). is 


even more serious in a reflex receiver 
than in a straightforward . L.F. 
amplifer. The valve should accord- 

Bir: 


Wireless 
World 


ary nowadays to bias negatively the 
grids of H.F. amplifying valves, and 


also because a bias is required for 


‘anode bend’’ detectors. In. such 


cases, when using a ‘‘one-hole fixing ’’ 
condenser, it is necessary to fit an in- 
sulating bush. 
screws are required it will be easier 


to. drill ‘clearance ‘holes < through the- 


Where several fixing - 
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panel, to the back of ‘which ‘a small 
sheet of ebonite may be screwed. 

A similar precaution should'be ob- 
served when fitting filament rheostats 
to the panel, as a consideration of any 
of the circuit diagrams in these pages 
will show that there is a probability 
of introducing a L.F. short-circuit 
unless this precaution is observed. 


The present series of diagrams is intended to show progressively, and in-an easily under- . 

standable manner, the various points t) whic special attention should be paid in the 

design of typical wireless receivers, and al the same time to assist the beginner in mastering 

the art of reading circuit diagrams. If components and values are carefully chosen, the 

single-vatve reflex receiver shown below is capable of operating a loud-speaker. The 

data given apply to the normal broadcast waveband, on which: all reflex receivers work 
at their best. l 


3in. former, 


0000000 


The plate ccu is completed throu the 

primery of an. H.F. transformer a T. 

batte The neutralising winding is con- 

necte back to grid through a balancing 
condenser. 


ingly -have an adequate voltage- 
handling capacity, and one of the 
‘“ power ’’ type, with an impedance 
of 6,000 to 8,000 ohms, is suitable.- 

The neutralised H.F. transformer 
may be modelled on the general lines 
of that used in the ‘‘ Everyman 
Four ’’ receivet, although the use of 
‘litz °’ multi-stranded wire is prob- 
ably not worth while in this case, due 
to the inevitable damping effect pro- 
duced by the crystal. When using a 
the secondary has 72 
turns of’No. 22 D.C.C. wire, The 
primary and neutralising windings 
may have about 12 turns each of fine 
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The tuned secondary is added. The 
secondary of an L.F. transformer, shunted 
by an H.F. by-pass condenser, is inserted 
in series with the grid circult, with the 
addition of a bias battery. 


wire. ~ A tuning condenser (C,) of 
0.0003 mfd. is assumed. 

As the great majority of crystals 
have a comparatively ‘low resistance 
under working 
possible 


‘ 


conditions, it is- 
to obtain a- considerable. 


step-up of voltage in the L.F. trans- - 


former, so an instrument having a 
ratio: of 5:1 or more should be 
chosen. An 8:1 ratiq is not too 
high when a galena crystal is used. 
The best value for the H.F. by-pass 


. condenser C, is best ascertained by 


trial; the smallest possible capacity 
-should be used here, and about 
o.coo1 mfd. is often large enough.. 


Dag 


Design Suggested by B.B.C. for Good Quality Reception, with Liberal Output. 


HY it should be necessary to create so many 
and varied designs of broadcast receivers may 


be somewhat perplexing. ~ Each, however, has 
its definite purpose, and, on asking for the particular 
application of the four-stage set exhibited by the B.B.C. 
at the Ideal Home Exhibition one would be told that 
it is essentially a local station receiver, which, with a 
good loud-speaker requiring, perhaps, liberal input, would 
give theşmost perfect reproduction that can be obtained 
under home conditions. 

Reference to the circuit diagram shows a direct-coupled 
aerial, a tuned H.F. inter-stage coupling followed by 
two resistance-coupled L.F. stages. Minor points of 
interest are the provision of series aerial condensers to 
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vour Stage selective receiving circuit. 
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A resistance in the tuned aerial circuit serves as a control of volume: and self- 
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sharpen the tuning of the aerial circuit, a variable r resist 
ance- to controle ERE input -to the first valve, and : seli 
oscillation in the H.F. stage, a choke H.T. feed to th 
H.F. valve with tuned grid coil, and reaction cot iplin, 
at the detector. Anode bend detection takes ‘the. pla 
of the customary leaky grid condenser, while c comp para 
tively high values of anode and grid resistances are e em 
ployed in the L.F. couplings. A prevent interac ior 
between the successive L.F. stages, which might gi 
rise to parasitic oscillation, a damping reésinahee + nte 
posed in the grid leak to one of the L.F. valves See e 
connected power valves with a choke of liberal current 
carrying capacity and condenser loudeepcanaee feed : forn 
the output stage. 
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The front panel showing drilling details. Size ol holes : 


screw ; 


In the actual receiver, from which the set here de- 
scribed has been modelled, the tuning condensers were 
spaced widely apart,’ but in order to provide simple 
wiring closely followmg the theoretical circuit in its ar- 
rangement, it was: necessary to locate both the tuning 
controls towards the left-hand end of the panel. Only 
standard components have been selected for making up 
the set, all of which are attached to the baseboard or 
panel without experiencing difficulty or trouble arising 
-owing to positions for screws being found inaccessible. 
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arture is made from the 


de for the movement of the reaction coil. 


B 13 


| A, 3/8in.; B, 1/4 in. : 
E, 1/8 in. and countersynk for No. 4 wood screws. 


aaa 
t, : l 


pes of components kowa, care must be taken in 
Connection is made to the ter- - 
a multi wire cable or through a row of 3/8 in. hotes at the back of. the cabinet. 


C, 7/32 1n.; D, 5/32 in. and countersunk for 4 B.A. 


Construction is commenced by fitting panel and base- 
board to the cabinet and then securing them together with 
the brackets. The cabinet was supphed with a five-ply 
baseboard so as to obviate the fitting of cross battens, 
though the longer side of the brackets when screwed to 
_the board provide additional stiffening. The’ terminal 
“supports are made up from rin. x iin. strip and. elevated 
from the baseboard by means of ea tube or wooden 
spacers of sufficient length to give clearance to the ter- 
minals on the underside. Jong connecting tags cut from 
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All leads are above the baseboard. 


tin plate are secured to the terminals, as shown in the 
diagram, so as to facilitate connecting up when the ter- 
minal strips are in position. 

The precise positions for some of the components is 
not given, but from the location of the principal parts 
the smaller components can be set out among them falling 
on the centre lines as positioned in the scale drawing show- 
ing the layout. Various round-headed screws are used 
for fixing the components, and blued screws give a good 
appearance. 

As terminal connectors will facilitate making the con- 
nections i the flexible wires of the reaction coil holder, 
a small fin. ebonite base has been fitted, which, as well 
as eartying two small screw terminals, serves to elevate 
the control knob, so that it falls in line with the volume 
control and on and off switch, and provides an easy screw- 
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This view shows the actual arrangement of the connecting wires. 
leads are covered by sleeving. 
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The H.T. and L.T. batte 


~ 
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down attachment to the baseboard. Tt measures 2 2in. > 
3łin. The hole through the front panel is, of cours 
very slightly larger than the spindle which operates tl 
moving coil, so as not to Serve as a bearing. 

Practical Points in Wiring. 


X 


x 


wire straightened by stretching, “and sleeving — js us sed 
all the positive H.T. and L.,T. battery leads, while shc 
pieces are slipped over any other wires, where, 1 cros 
ing others, there might be a danger of contact. at 
worth while carefully studying the photograph « of tl 
interior of this set in. regard to the arrangement ¢ 
Wiring, and it will be found that the grid anc plat 
circuit leads, excepting in the case of the connection 
the reaction coil, are little more than an inch in Tengt 
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Wiring up is carried out throughout with No»; 18 tint € 
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Dimens:onat drawing showing the layout or tne components on the baseboard. Care should be takon to arrange the part 


fall symmetrically about the dotted lines. oy: 
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COMPONENTS REQUIRED. os ; 


a 1 “ Polar Junior’ a leeway coil holder (Radio Communication 
0 ) 

1 One-way panel coil plug, (Edison Bell, Ltd.). 

5 “Lotus” valve holders (Garnett Whileley & Co.). 

1 “MB?” H.F. choke (McMichael). 


2 Fixed condensers, No. 620 type, 0:0001 mfd. (Dubilien, 


2 “ Ediswan”’ grid leaks, 1 meg. (Edison Svan Flee. Co., Lid. J. 

. 1 “ Ediswan” grid leak, 0-1 meg. (Edison Swan Elec. Co.,Ltd.). : 

3 “ Decorem” grid leak holders (A. F. Bulgin & Co., Ld.). : 

ce Terminals (Igranie Electric aes : 
4 On-and-off ” switch (Igranic Elze. Co.). Lm 
“Cyldon” log mid-line condensers, 0: 9005 mfd. (Sydney So ee 


1 Fixed .condenser, No. 620 type, 0:0003 mfd. (Dubilier). l Bird & Sons). 
1 Fixed condenser, No. 629 type, 0'001 mfd. (Dabilicr). 1 pair “ Magnum” panel bracket: (Burne-Jones & Co, á : 
1 Fixed condenser, No. 620 type, 0°01 mfd. (Dubilier). Ltd.). : 


1 Fixed condenser,- 4 mfd. 300 v. type (T.C.C.). 

2 Fixed condensers, mica 0-1 mfd. 
1 -Anode resistance, 150,000 ohms (Varley Magnet Co.). 

1 Anode resistance, 250,000 ohms (Varley Magnet Co. j = 
1 32 henry choke. (P ye)... 

2 15 volt va bias batteries (Siemens). 


ie a: : | Approximate cost 
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As the connections are so near the surface of the board, 
a small piece of blotting paper should be inserted under 
_ the joints to prevent flux or scorching marking the board 
when soldering. All valve-holder tags should be scraped 
and tinned before mounting the holders, and when 


1 Potentiometer (Lissen, Limited). ` 

1 Ebonite panel, 26in. x Sin. X jin. 

1 Baseboard, 26in. x Sin. 

1 Cabinet, 26in. x 8in. x Sin. deep, mahogany (Caxton Wood 
Turnery Co.). : 

Wire, Sistoflex, screws, 4 wander. plugs and flex, etc. oi 


£100. 
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critical, consistent with a smooth control of self-oscilla- 
tion, if it is hoped to make use of the reaction coil. For 
reception at distances exceeding fifty miles, when a 
somewhat critical adjustment of reaction may be required, 
it will be found ‘better to use a high-frequency valve 


making a connection the set should be tilted so that the with an amplification factor of about 20 as the 
solder flows away from the joint. - Provided plenty of detector. : 

solder is applied to the ‘<T ” joints, there will be no _ For local station reception, with a good aerial, a L.F. 
need to make bends at the points of jointing, as shown valve should be inserted in the third valve holder. It is 


in the practical wiring diagram. Access to the connec- 
_ tions of the ‘‘ on and off ’’ switch is obtained by re- 
. moving the output condenser. Connecting tags are used 
„Ìn every case for making contact under a screw. Where 
" sleeving is used, it is, of course, slipped over the wire 
prior to bending, the exact length required being first 
measured off by laying it along the route to be taken by 
the lead. 


Sieun of Suitabie Valves. 


As the performance of any sét is dependent upon the 
careful selection of valves, the accompanying table has 
been drawn up, showing the type of valve to employ in 
each of the stages. ; 


advisable, however, to test the results obtainable with a 
H.F. valve in this stage, and if one of the special re- 
sistance-capacity coupling valves is available then the 
H.F. valve can be taken from the detector and used as 
the first L.F. 

To avoid the need of purchasing an additional valve 
in this way, it can generally be taken tbat up to dis- 
tances of four miles from a main station and an average 
aerial that a H.F. valve should be‘ used in the detector 
stage, and a L.F. in the first L.F. stage. Up to dis- 
tances of, perhaps, twelve miles the detector should be 


a special resistance coupling valve, and the first L.F. a 


H.F. valve. At greater distances these valves should be 
interchanged to permit of smooth reaction control. 


> Ea H.F. DETECTOR, lsr L.F POowFER 
2 v. áv. 6 v. 2 v. tv. 6 v. 2v. 4v. 6 v. 2v. dv. l 6 v. 

B.S.A. .... ? H.125 5 © — | H225 PoE — | H12% = = G.125 P425 rS 
BIH. .... — | B.5H. B.4H. B.8 B.5H. B.4H. B28 B.5H B.4H. = a Bal 
Burnpepr — - | H.319 H.512 — H.310 H.512 — H.310 H.512 — — L.L.525 
Cosmos S.P.18G. = gen S.P.18G — |S.P.55B. | S.P.18G Z S.P.55B.. | S.P.ISR.R 
Cossor 210H.F. | 410H.F. | 610H.F. | 2i0R.c. | 410R.C. | 6ioR.C. “ | 210R.C; | 410R.C GIOR.C. | 215P. 410P. 610P, 
EDISWAN G.P.2 G.P ~ — R.C.2 G.P.4 -- R.C.2 G.P.t — _— p = 
Marcomt .. | D.E.2H.F. | D.E.H.410 | D.E.5B. | D.E.2H.F. | D.E.H.410 | D.E.5B. | D.E.2H.F. | D.E.H.419 | D.E.5B. | D.E.P.215 | D.E.P10 {PESA 
MuLtarD .. | P.M.1H.F. | P.M.3 P.M.5X. | PMA. | PM3 P.M.5B. | P.M1A. | P.M.3 P.MSB. | P.M2 | PALgs4 | P.M.256 
Osram D.E.2H.F, | D.£.H.410| D.E.OB. | D.E.2H.F. | D.E.H.410 | D.E.5B. | D.E.2H.F. | D.E.H.410 | D.E.5B. | D.F.P.215 | D.E.P.410 sear 
ST. ...... [ST.21. | S.T.41 S.T.61B. | S.T.21A. | S.T.41A. | S.T.61A. | S.T.91A. | S.T.41A. | S.T.GIA. | S.T.23° S.T.43 S.T.63 

The first valve is of a type customarily styled a H.F. Power valves are used in the output stage. The H.F.. 


valve with an amplification factor of about 20, and the 
corresponding impedance value depending upon the type 
of filament. ’ 

The anode bend detector valve may be one of the 
Special resistance coupling valves with a very: high am- 
plification factor, though it is doubtful if in this circuit 
any greater signal strength will be obtained, while the 
grid potential adjustment will be found exceedingly 
B i15- | 


valve should be operated with about 70 volts H.T. and 
a grid bias of 14 to 3 volts; 90 to 120 volts can be 
applied to the detector, the exact value being carefully 
adjusted in conjunction with 3 volts grid bias. Although 
quite good results can be obtained with 150 volts applied 
to the L.F. stages, a higher value is recommended ‘in 
order to maintain good quality with liberal signal 
strength. , Grid bias cells up to 30 volts are secured to 
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B B.C. “ Quality Four. ”— 
the inside of the cabinet at the back by means of small 
metal clips. 

Grid bias values must be càrefully adjusted, particu- 
larly if any tendency towards`the setting up-of low- 
frequency ‘self-oscillation is observed. When a battery 
eliminator is used as a source of H.T., as is suggested 
by the B.B.C., special care must be taken to avoid low- 


frequency oscillation, and many amateurs have recently 
experienced difficulty when using an entirely resistance- 
coupled set supplied with H.T. from an eliminator. 
Parasitic oscillation of a frequency as low as ro cycles 
is quite common, which, instead of producing audible 
‘pops,’’ gives a periodic variation of signal strength. 
The effect arises from the detector stage oscillating or 
being on the verge of oscillation, and the heterodyne beat 
note in turn beating with a normally suppressed, say 100- 
cycle, ripple from a 5o0-cycle supply. Where a trans- 
former is used in one of the L.F. stages, this effect does 


not occur, and it is prevented in the case of an entirely 


resistance-coupled set, should it arise, by readjusting the 
timing condensers away from the oscillating point, in- 
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The wires are arranged near the surface of the board. Battery leads are covered with nena 


creasing the value of the resistance in the meai 
circuit, or judiciously introducing a choke a ; 

primary of a L.F. transformer in series © 
the anode resistances. Parasitic osc at 


Under normal conditions with an averag 
distant stations can be tuned 1 in at satisfac 
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anywhere throughout the set me bh 
by the damping resistance was most | 
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There is a considerable. demand 
station set in which every endeavou: 
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TOO BAD. 
An Aberdeen listener is distressed be- 
cause his wireless set picks up conversa- 


tions from the flat below. Evidently the 


talkers fail to’ give anything away. | 
0000 
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ROYAL VISIT RAISES WIRELESS 
SALES. | 


A mild boom in the Australian wireless 


industry is being created by the visit of- 
the Duke and Duchess of York, due to. 


‘the broadcasting of some of the Official 
ceremonies Ž . pores 
o 0000 

- AUSTRALIA HEARS THE ARCTIC 


Mr. Phillips, a wireless experimenter, 
of Glenelg, Adelaide, has picked up for 
the first time in Australia a message from 
Captain Wilkins’ expedition in Alaska, 
says a Times correspondent. The expedi- 
tion 
metres. : 

ae 4 2000 S N 

POLICE WIRELESS PIONEER. 


The late Sir Harry Lane, Chief Con- 
stable for Lancashire since 1913, who 
died last week, was a pioneer in the use 
of wireless for the detection of crime. 
As a result of his efforts, the Lancashire 


police were among the first in the country | 


to have a wireless patrol van. 
g 9900 


` BROADCASTING AND THE 
. WASHINGTON CONFERENCE. 


At its meeting on April 25th at Savoy 
Hill, the Wireless Organisations Advisory 
Committee expressed its concern ,at the 
absence of a definite official pronounce- 
ment. on the representation and status 
of broadcasting at the forthcoming 
International Wireless Conference in 
Washington. _ : 

. 0000 


LECTURES ON THE VALVE. 

‘The Thermionic Valve and its Use 
in Wireless Circuits °’ is the title of a 
special course of six lectures to be given 
by. Capt. W. H. Date, B.8c., A.M.I.E.E., 
at the Polytechnic, 307-311, Regent 
Street, London, W.1, on Wednesday 
‘evenings, commencing May 11th. 

The fee for the. course is 7s. 6d. “Full 
particulars can be obtained on application 
-to the Electrical Engineering Dept., 
~ the Polytechnic. 
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station was transmitting on 42 
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BRAVO, PCJJ! 


The short-wave transmissions from 
PCJJ, the now famous Dutch experi- 
menta] station, are being heard with 
remarkable clarity by amateurs: in India. 


oo0oco . 
SIR JOHN REITH TO VISIT U.S. ` 


We understand that Sir John Reith 
has accepted an invitation from . Mr. 


- Merlin H. Aylesworth, president of the 
American National Broadcasting .Coni- 


- - 


TO VISIT AMERICA. A new portrait of 

Sir John Reith, Director-General of the 

B.B.C., who, we learn, will shortly pro- 

ceed to New York to attend the inaugura- 

tion of the new offices of the National 
l Broadcasting Company. 


pany, to visit New York and attend the 
inauguration of the company’s new build- 
ing and studios. 

The growth of the National Broadcast- 
ing Company since its foundation in 
November of last year has been watched 
with the greatest interest -by broadcast- 
ing authorities in all countries. Aiming 
at co-ordination among the principal 
stations in the United States, the 
National Broadcasting Company has 
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already built up an impressive chain of 


transmitters, and the inauguration of 


‘central offices in New York should mark 


the beginning of’ a new era in the 
hitherto. troublous field. of American 


0900 
BROADCASTING FOR RHODESIA. 


The African Broadcasting Company is ` 
applying oui 
Government for` permission to erect a new 


to the Southern | Rhodesian 


relay station for the benefit of. lonely 


‘settlers scattered -over Rhodesia. 


oo000 - 


`. TANGIER. TO TELL THE WORLD. 


The. Moroccan Government will include 


120,000 frances in their next Budget for 


the erection of a commercial wireless 
station in Tangier. . 
o2000 
B.B.C. PROGRAMMES IN BRAILLE. 

. As the result of the generous response 
to a recent appeal for funds, the National 
Institute for the Blind has. completed 
arrangements for the publication almost 


immediately of The Braille Radio 
Times. . o 
0000 
STRANGE. 


The experience of the Dorset farmer 
who was recently seized with ‘an attack 
of ‘‘nerves’’ when confronting the 
microphone ‘is a reminder that ‘no similar 
malady appears ever to have overtaken 
a “‘ pirate ’? when confronting the head- 
phones. 

oo0oo0o0. 


NO EXCUSE. 


That the licence fee for his wireless 
set had been paid by the previous owner 
was the unsuccessful defence put for- 
ward by a defendant at the Bromsgrove 
Police Court last week. 

For the prosecution it was proved that 
the licence. had expired. ' 

0000 


‘ 
WIRELESS AND THE PRESS. 


Rates for the transmission by wireless 
telegraphy of Press news are regarded as 


y 


too high by the Empire Press Union, | 


according to the annual report just 
issued. It is stated that the newspapers 
are looking forward to wireless in the 


hope that the competition will force 


the hands of the cable interests. 
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ARE YOU GETTING ONE? 

It is reported that the latest Paris 
creation for the seaside resorts is the sun- 
bath costume with wireless set to 
match. 

o200 


HAVE YOU HEARD POSEN ? 


The new Polish broadcasting station 
at Posen gave its inaugural transmission 
last week. 
metres. 
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FORTHCOMING EVENTS. 


WEDNESDAY, MAY 4th. 


Institulion of Electrical Engincers, Wire- 
less Section. At 6 p.m. (light refresh- 
ments at 5.30). At the Institution, Saroy 
Place, W.C.2. Three Papers: (a) “The 
Holweck Demountable Type Valve,” by 
Mr. C. F. Elwell; (b) " Silica Valves in 
Wireless Telegraphy,” by Messrs. Hi. 
Morris-Aircy, C.B.E., M.Sc., G. Shearing, 
B.Sc.. and H. G. Hughes, M.Sc; (c) 
“ Cooled-Anode Valves, and Lires of 
Transmitting Valves,” by Mr. W. J. 
Picken. 

Muswell Hill and District Radio Society.— 
At 8 p.m. At Tollington School, Tether- 
down. Informal crening with the Presi- 
dent (Capt. H. J. Rowad, M.C., MLLE.E.). 

Tottenham Wireless Society.—At 8 p.m. 

: At the Institute, 10, Bruce Grove. Busi- 

ness mecting, followed by a discussion, 


THURSDAY, MAY 5th. 


Institution of Electrical Enginecrs.—At 6 
p.m, (light refreshments at 5.30). An- 
nual Gencral Mecting (Corporate Mem- 
bers and Associates only). 

Golders Green and Hendon Radio Society. 
—At 8 pm. At the Club House, Willi- 
field Way, N.W.11. Beginners’ Difficul- 
ties, No. 2.—Components. 

MONDAY, MAY 9th. 

Croydon Wireless and Physical Society.—At 
8 pm. At 128a, George Street. Informal 
evening for discussion and practical work. 
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MORE LISTENERS IN NORTHERN 
IRELAND. l 


The number of receiving licences 
current in Northern Ireland on Feb- 
ruary 28th was 28,455, while in the Free 
State the figure on March 31st was 
21,795. 


“ If the Free State Wireless Import 


Tax were removed,” says The Irish 
Radio Review, “we have little doubt 
that the present grand total for all Ire- 
land would, within twelve months or 


IS TELEVISION IN SIGHT? = ij 


HERE is a good deal of misunder- 
standing in the public mind as to 
the actual progress made in tele- 
vision,” said Mr. A. L. Rawlings, of the 
Admiralty Research Department, in an 
address before the members of the Wind- 
sor and Eton Scientific and Archeological 
Society. ‘‘ The sounds of a whole orches- 
tra can be reproduced by the vibration of 
a single telephone diaphragm, but there is 
very much more involved in television. To 
transmit an object, a person, or a scene, 
every separate bit must be faithfully 
reproduced by a single transmission.”’ 
An experiment was shown in which, 
by means of two valves and two mechani- 
cal relays, the current through selenium 
could be amplified about a million times, 
to light a lamp, when the selenium was 
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The wavelength is 270.3. 


TELEVISION IN AMERICA. A form of television receiver now being experimente 
within the Bell Telephone Laboratories, in New York, for reception from Washingto 
The scene is projected on the frosted it 


by wire and from Whippany by wireless. 
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screen. Dr. Frank Gray, whois largely responsible for the tests, is standing on the lèft, 


number of 
State.” 


thereabouts, represent the 
active listeners ın the Free 


Oo0o0n0 
NO WIRELESS FOR BRITISH TRAINS? 
In the House of Commons last week 
Sir W. Muitehell-Thomson, Postmaster- 


General (Croydon, 8.), replying to Mr. 
Day, said he was aware that broadcast 
receiving sets had been installed in long- 
distance trains in some countries. Ex- 
periments conducted some years ago in 
this country showed that it was possible 
to receive broadcast programmes on 
trains im motion, but no application had 
been received for a licence for the per- 
manent installation of wireless receiving 
‘apparatus im trains. 


illuminated, When pictures were trans- 
mitted by telegraph or wireless a scan- 


ning cell and lamp passed over photo 
paper moving in synchronism with 
another recording instrument which 


reproduced a picture. In ten or fifteen 
minutes a very good reproduction could 
be made. There were about 10,000 small 
dots in an ordinary Press portrait. The 
scanning cell had to travel all over the 
picture to take up these elements. It 
was considered that a face could be trans- 
mitted by 3,000 elements as a minimum. 
If they could transmit in this way a suc- 
instantaneous photographs 
much more quickly, we should be getting 
on to television. It was this rapidity of 
transmission that constituted the chief 
difficulty. 


CESSION of 


STRAIGHT FROM THE SHOULDER. 


Some rather frank: advice to the" U.S. 
Federal Radio Commission, now ptrug- 
gling with the American broadcasting 
problem, is contained in the current; issue . 
of Radio Broadcast, New York:— 
“Gentlemen of the- Radio Commission, 
let but one voice rule you!” runs the 
exhortation. “The voice of the broad- 
cast listener! Give him fair, efficient, 
and equitable service! Remembet, not 
one of those who seek to broadeagt has 
anything but a selfish purpose, however 
disguised, in seeking a place in the ether. 
Big and little, alike, have soniething to 
sell, whether it be a cause depending upon 
contributions for revenue or a BOER odity 
feeding its sales through goodwill.’ 


y 


After demonstrating, the transmission 
of one small detail, he said that, 4 
as he knew, they had seen in this experi- 
ment the most complete demonstration of 
television that had ever been mafe in 
public. |, 

As a serious solution to television 
nothing we had as yet seemed of 'great 


promise. It could not be said tof have 
reached success even in the hands of 
experts, and would require enormous 
development before it could comer into 
practical operation. Television mot be 
classed as one of the problems, like the 
nature, and cure of cancer, which, after 
baffling mankind for a generation,} still 
eluded us. At the same time scidntific 


experts were accumulating useful gg 
and television might yet -be realise 
B2 
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Dimensions, 


12in. x 7Zin. x 4in. 
Weight, 10 lb. 


Price, 10 Guineas. 


OT many years ago the pocket wireless set enjoyed 
quite a vogue among journalists and writers of 
imaginative fiction. Topics of this nature go 

‘through a period of intensive cultivation. They become a 

fashion, and when this stage is ‘reached ‘no journalist can 

afford to ignore them. The subject of the moment is 


Television, and few papers go to press without a short. 


| paragraph commencing with an announcement of some 
newly discovered method and concluding with the usual 
prophecies. But this sort of thing cannot be kept up 
indefinitely, and the topic frequently has to be dropped 
before it is possible to publish news of actual achievement 
which would form a natural climax to what. has gone 
before. When the thing is accomplished it is taken as‘a 
matter of course, for it has already become a common- 
place in the imagination of the public. 
Everyone will- remember the portable 
prophecies—aerials in umbrellas, receivers in top hats, 
. etc.—but does. anyone remember seeing a placard 
announcing the first portable set? . Yet to-day the manu- 
-facture of portable sets is a most important branch of the 
wireless industry, and it is possible to purchase for ten 
- guineas an instrument packed in a small attaché case 
which may be taken anywhere, and with which it is pos- 
sible to receive even while walking along the road. 
Such a set is reviewed in this article, and should prove 
of special interest to those lacking the transport facilities 
necessary for the larger and more powerful portables. 
The design is based on a portable set described in these 
pages last summer," but a low-frequency amplifier has 
been added to improve results. — 


| 1 Phe Wireless World, July 2lst, 1926. 
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Two-frame aerials are wound round the inside of the 
case, each with a centre tapping in order that reaction 
may be introduced - ‘by the well-known Hartley method. 
A change-over switch is provided to select the wavelength 
range required. An aerial and earth may. be used, if 
desired, and terminal plugs and sockets have been pro- 
vided for this purpose. A small fixed condenser in series 
with the aerial terminal ensures that the wavelength range 
is not unduly raised by the addition of the aerial 
capacity. _ i 


The valves are of the 2-volt type, and their filaments 
are connected in series. They are supplied with filament 
current from a 4$-volt dry battery of the type used in 
-hand inspection lamps. 
expected, and the cost of replacement ‘is 1s. 9d. The 
H.T. voltage is rather low—22 volts—but the results 
seem to be quite satisfactory, and the saving in space and 
weight is, considerable. 


British Components. 


The makers take pride in the use throughout of British | 


components, which include an Ormond condenser with 
friction slow-thotion control, Gambrell Neutrovernia for 
reaction control, Mullard P.M. valves, Tangent inter- 
valve transformer, Siemens headphones, Edison Bell plug 
and jack, Utility change-over switch, Ever-Ready bat- 
teries, Cosmos choke, and Glazite wire. The components 
are assembled in a rectangular framework, round the out- 
side of which the pick-up coils are wound. - The frame- 
work is sub-divided into battery and phone compart- 
ments, the latter being lined with plush. With. the 
exception of this compartment the whole of the. interior 
of the set is covered by a panel of Erinoid: material of a 
pleasing blue colour, lined with gold. In this panel a 
slot is cut, through which? the eee switch may be 
operated. 

The tuning and reaction controls are eboni toi 
knurled at the end, and just protrude through the side 
of the case. At the same end of the case below the 


About 15 hours’ service may be 
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Broadcast Receivers.— 


tuning controls will be seen 

the telephone jack. This is 

fitted with contacts by 

means of which the filament 

circuit is broken when the - 
jack 1s removed, so that there 

is no possibility .of the. 
. valves being left on when the’ 
‘set,is packed -up with the. 
phones in their proper com- 

partment. m 

The construction and wir- 
ing throughout bear evidence 
of conscientious workman- 
ship, and the appearance and 
finish are excellent. . 

In testing the receiver it 
was decided to dispense en- 
tirely with externa] aerial 
and earth connections, as in 
our opinion the principal 
charm of the set is its essen- 
tial portability. The absence 
of external wiring makes it 
possible to unpack, tune-in, 
and receive signals in 30 
seconds—an important con- 
sideration when one is 
anxious to get the time 


signal and forgets all about Interior view of the receiver with cover plate removed showing separate compartments for 
it until the last minute. components, batteries, and phones. | 
P i: ‘ _ In the London area signals from 2LO are, of course, 


‘* phones ‘on table ’’ strength, but Daventry (68 miles) 
can be received only with difficulty. On one occasion, 
however, the 10.30 a.m. time-signal and weather report 
from Daventry were urgently required, and by critically 
adjusting reaction it was possible to follow every word 
in a quiet room. Incidentally, the reaction control on 
the ““ Local ’’ wave range is as smooth as any that has 
come to our notice, but on the ‘‘ Daventry ” range a 
certain amount of overlap or backlash causes instability 
when using critical reaction. - - a 


a 


Ideal for Motor Cycling. 


To test further the range and to demonstrate the 
portability of the set a solo motor cycle journey down 
the London-Coventry road was undertaken. The set was 
packed in a rucksack, as it was thought that excessive 
vibration on the carrier might cause damage. .' The weight 
of the set (10 lb.) was not noticed when. carried in this 
way, and no fatigue was experienced, although the 
journey extended over 100 miles... The -first stop was 
made five miles north of Barnet (2LO, 16 miles; 5XX, 
52 miles). Here the transmission from thé Tondon 
station could-be enjoyed in the open at: comfortable 
strength with a strong wind blowing, but only the carrier 
wave of 5XX could be picked up. Thereafter stops 
were made at intervals of five. miles. until Dunstable was 
reached, where a halt was made for tea. This afforded 


The interior appearance ‘s ir keeping with the neat exterior. an opportunity of testing the set indoors, and it ie 
The range switch ts operated through the slot in the panel, found that both stations were of equal strength and just 
while the tuning is effected by rotating the ebonite rods pro- Poe e & ea ee fairl 
jecting from t e right-hand s'de of the case. sufficiently loud to be enjoyable. Outside, with a fairly 
. . B 26 
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Broadcast Receivers.— 

high wind blowing, a certain amount of concentration 
was required to follow speech.. The distances at this 
point were: 2LO, 3ò miles; 5XX, 38 miles. Pushing 
farther-north. tests were. continued at regular intervals on 
‘Daventry; 2L0 having ‘been abandoned at Dunstable. 
At Stony, Stratford (5XX, 20 miles) signals were suff- 


~- ciently strong: fo be heard above the noise of the wind. 


which by..this time had risen to half a gale. 

“Making ‘due allowance for abnormal conditions, we 
would: pūt- the range of the set at 25 miles on 2LO az.(1 
30 mites: on ‘Daventry. The reader. will at once notice 
that. the -two. ranges are ‘hot proportional to. the powers 
used by :the two stations, but the discrepancy is easily 
accounted for -by the size of the frame aerial, which is 
much ‘smaller than thg optimum size for 1,600 metres. 
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In passing, it should be mentioned that all tests were 


“made in side turnings off the main road, several hundred 
-yards from the -main-route telegraph wires. 


Abnormal 
results are generally experienced on the main road itself 
in the immédiate vicinity of the wires. | 

Regarding the quality of reproduction, one must not 
expect too much with only 22 volts H.T., but there 


appears to be sufficient straight on the amplifier valve 


characteristic to deal with signals of telephone strength. 
Curiously enough, better'quality was obtained with strong 


than with weak signals. 


Each set is sent out with working instructions, a test 
certificate, and a twelve months’ guarantee. The price 
is £10 ios., which includes the Marconi royalty of 25s., 


and the set is made by Messrs. Partridge and Wilson, 


2174, Toügbhoroiigh Road, Leicester. 
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< VALVES WE HAVE. TESTED. 


Six Valves of the B.T.H. Series. 


P a 


E have tested Six valves of the B.T.H. range, 
V y .: manufactured by the British Thomson-Houston 
: Co., :Lfd.`, Two ‘of. the valves tested are of 
the - 3evolt. class ‘with low filament current consumption, 
so as to be-suitable’for use with dry battery L.T. 
Taking the valves in order of their number, the B4 
valve ‘is -in the 6-volt class, taking 0.25 ampere to heat 
the filament. This type of valve is quite suitable for 
giving good quality loud-speaker results with H.T. values 
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GRID VOLTS | 


Amplification factor p = 6.7, 


A.C. resistance Ro ws 6,900 ohms. 
Mutual conductance — = 0.96 mA/volt. 
 . Filament = 6 volts, 6.25 | ampere. 
B27 


of the order of 120 salts, and may be used as the last 
L.F. valve in the set. The measured valve constants 


for this valve are given below the curve. 


The B4H valve has the same class of filament but 
a much higher amplification factor, which makes it suit- 
able for H.F. amplification or for L.F. amplification 
with choke or resistance coupling. The filament current | 
is rather on the high side for such a valve. 

The next two valves are in the 3-volt class, the B5H 
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Amplification factor » = 16. a 
A.C. resistance Ro  =.22 700 ohms. i `~ 
_ Mutual condactance = 0.7 volt. 


, Filament = 6-volts, 028 ampere. 
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Amplification factor u 
A.C. resistance Ro 


8.4. 


- 13,300 ohms. 
= 2.8 volts, 0.12 ampere. 


- 0.63 mA/volt. 


ctor u = 


resistance Ro 
conductance 


Amplification fa 


A.C. 


Filament 


Mutual 


16.7. \ 
45,000 ohms. 
0.36 mA, volt. 
2.8 volts, 0.06 ampere. 
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44.5. 
- 170,009 ohms. 
0.38 mA/vyolt. 
2 volts, 0.12 ampere. 


Amplification factor u 


A.C. resistance Ro 
Mutual conductance 


Filament 


.06 ampere. 


.63 WAON: 
volts, 


1 ,700 ohms 


plification factor 
Mutual conductance 


A.C. resistance Ro 
Filament 
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being suitable for H.F. or 
detector positions, and the 
B6 for L.F. work, although, 
as. shown by the curves, 
much output must not be 
expected from this valve, as 
the H.T. value should not 
be too high. 

The B7 is intended for 
L.F. power amplification, 
with the advantage of having 
the very low filament còn- 
sumption of 0.06 ampere, 
but, as will -be seen from 
the curves, it is more suit- 
able for first-stage . L.F. 
than for power output, since 
it shows signs of saturation 
with plate potentials of over 
100 Volts. 


The last valve tested is of the now fashionable resist- 
“ance-capacity type, intended for use with very high plate 


circuit resistances. 


Television. . 


Professor J. Denton, A.M.I.E.E., lec- 
tured to the Golders Green and Hendon 
Radio Society on April 21st, his subject 
being ‘‘ The Principles and Prospects. of 
Television.” After describing the possi- 
bilities of television, Prof. Denton ex- 
plained the spectrum and the relation of 
the light octave to the other waves in 
the scale, and he showed how it had been 
found possible to reduce the very bright 
light required by the television trans- 
mitter so that it was now possible to 
transmit in apparent darkness by utilising 
‘the lower rays. . 

' The polarisation of light and the pro- 
‘perties of the selenium cell revealed fur- 
` ther -steps towards the solution of the 
television problem, and the lecturer pro- 
` . duced some spectacular effects with photo- 
electric cells - and Thompson tubes. 
_ Lantern slides were shown of the appara- 
tus of Rosing, Szczpanik, Belin, Holwick, 
and other experimenters. Jenkin’s pris- 
matic disc was illustrated, and the con- 


cluding slides dealt with the apparatus 


employed by Mr., Baird. 
. 0600, 


Visitors. 2 see SS 

At their last meeting members of the 
Golders Green and Hendon Radio Society 
were pleased to welcome representatives 
from the Hendon Traders’ Association 
and also a number of visitors from other 
radio societies. ' : : 

The hon. secretary of the Golders Green 
and Hendon Radio Society is Lt.-Col. 
© H. A. Scarlett, D.S.O., 357a, Finchlev 
Road. N.W.3, from whom particulars of 
membership can be obtained. 
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The B.T.H. B4 and B5H valves and cartons. 
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AND 


TOPICS 


Secretaries of Local Clubs are invited to 

send in for publication club news of general 

interest. All photographs published will be 
i paid for. 


Measuring Instruments Compared, 

“ Electrical Measuring Instruments ” 
was the title of a lecture given by Mr. 
E. H. Laister at the last meeting of the 
North Middlesex Wireless Club, held at 
Shaftesbury Hall, Bowes Park, N. The 
speaker dealt with the hot wire, chemical, 
moving iron and moving coil types of 
instrument. Mr. Laister mentioned the 
advantage of hot wire meters in that they 
can be used for direct or alternating 
current. Moving iron voltmeters and 


ammeters were cheap, but besides errors 


due to hysteresis and eddy currents in 
the irc«, they suffered from the disad- 


' vantage that the deflection was not in 


proportion to the current. In moving 
coil instruments, however, none of these 
sources of error was present. Mr. Laister 
described -how the permanent magnets 
employed are artificially ‘‘ aged "’ so that 
the instruments do not alter after cali- 
bration. Many useful hints were given 
as to the use of measuring instruments 
in wireless work, and Mr. Laister has 
agreed to give a demonstration at an 
early date. ` 

‘Hon. secretary: Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


. Two Valves and a Frane. 


-the H.F. transformer. 
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-The resistance of the B8 is 
taken for 80 to 100 volts on 
the plate of. the valve, so 

that if high values of plate 

Circuit resistance are used the -. 
H.T. voltage must be high - 

if these figures are to be ob- 
tained. o 

When using about 120 volts 
H.T. with plate circuit re- 
sistances of 2 or 3 megohms 
the A.C. resistance of the 

/ valve itself will much exceed 
the figure of 170,000 ohms, 
since the voltage on the plate 
of the valve will be very low 
—this increase of resistance 
under these conditions, of 
course, applying-to all valves 
of this class. 


However, the B8 compares very favourably with other 
valves of similar filament voltage and amplification 
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At the April meeting of the Kensington 
Radio Society, Mr. Hardy, of the Radi- 
Arc Electrical Co., Ltd., gave a paper 
on “What I Should Do with Two 
Valves.” The speaker described a set 
suitable for a frame aerial—a two-valve 
reflex—the special feature of which was 
This was wound 
so that the capacity coupling between 
primary and secondary was reduced to a 
minimum, and yet the magnetic coupling 
was light enough to avoid undue losses. 

New members are cordially welcomed. 
The hon. secretary of the Society is Mr. 
o a Hoyes, 29, Upper Phillimore Place, 


oo0oo0o0 


Facts About Quartz. 


_ Mr, A. Hinderlich gave a lecture on 
‘“ Quartz ° .at the last meeting of the 
Croydon Wireless and Physical Society. 
The lecturer referred to the care neces- 
sary in selecting specimens of quartz and 
the difficulties experienced in cutting. An 
interesting demonstration followed of 
crystal oscillation. Mr. Hinderlich ex- 
plained that it had been found that quartz 
of one millimetre in thickness oscillates 
at a frequency which gives approximately 
105 metres, and. that various wavelengths 
could be obtained by grinding the quartz 
to different thicknesses. One specimen 
he had produced gave a wavelength of 
55 metres, 

Visitors are warmly welcomed at the 
meetings of the Society. Full particulars 
can be obtained from the hon. secretary, 


~ Mr. H. T. P. Gee, Staple House, 51 and 
= 52, Chancery Lane, London, W.C.2. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Paten! Office, Southampton Buildings, London, W.C.2, price 1s. each. 


Microphone Amplifier Circuits. 
(No. 266,029.) 
Application date: Nov. 9th, 1925. 


E. A. Graham*and’ L. H. Paddle 
describe in the above British Patent 
Specification some microphone amplifier 
circuits incorporating a centre point earth 
system. The object of the invention, of 
course, is to prevent stray fields from 
affecting the amplifier, which may 
emanate from the output circuit of the 
amplifier, or from current carrying con- 
‘ductors in the vicinity. The particular 
arrangement shown in the illustration 
utilises two transformers in the input and 
output circuits, the two transformers 
being arranged so that the fields are in 
the’ same sense. A magnetophone type 
of microphone is illustrated, and is pro- 
vided with two windings W, and W,, 
the extremities of which are connected to 
the outers of the primaries of the two 
transformers T, and T,. The secondaries 
S, and S, are joined and are connected 
between the grid and filament of the valve 
V,. The centre point of. the primaries 
and the centre point of- the microphone 
winding are joined by a lead. Z, which 
is then earthed and connected to the fila- 
ment of the amplifier. The output circuit 


of- the valve contains transformers T, 
-and T; connected in series, but no centre 


tap is provided. It will be seen that 
should the leads X, Y, and Z, that is, 
the leads between the microphone and the 
input of the amplifier be cut by any stray 
fields,. any currents induced will be 
balanced out in so far as secondary 
potentials across the two transformers T, 
and T, are concerned. In, other words, 
no induced current will be amplified, and, 
therefore; the system will be stabjlised, 
since the stray field from the output can- 
not cause any reaction effect with the 
input. Similarly, stray fields in conduc- 
tors in the vicinity of the leads X, Y, 
and Z will not influence the amplifier. 
Microphone ‘potentials, however, will not 
balance out, and will produce potentials 
across the secondaries of the input trans- 
formers. 


sheathed wires connected to the centre 
point should be used. 
oo0oo0o0 


Preventing Radiation. 
(No. 250,969.) 


Convention date (U.S.4.): April 18th, 


1925. - eee 
A circuit ‘which tends to prevent radia- 
tion from.a receiving aerial is described 


in the above British Patent by S. Y. 


White. The invention consists in con- 
necting the aerial to the grid of a valve 


The specification also mentions — 
. that with long microphone leads earthed 


. which acts partly as a low-frequency am- 


plifier, and also as a means of transferring 
any energy received from the aerial to a 
detector valve. In one arrangement shown 
in the accompanying illustration an aerial 
A is connected to the grid of a valve V,, 
the grid circuit of this valve containing 
the secondary winding S of an intervalve 


transformer T. Potentials communicated 


to the grid of this valve will cause high- 
frequency currents to be produced in the 
anode circuit of this valve, which - con- 


tains an inductance L, coupled to a* tuned 


Non-radiating receiving circuit. 
(No. 250,969.) 


circuit L, C,, connected to the detector 
valve V,. Reaction is obtained in this 
circuit from the anode circuit of the de- 
tector valve by~means of a reaction coil 
L,. The anode circuit of this valve also 
contains the primary winding P of the 
low-frequency transformer T, the primary 


_ Winding, of course, being shunted by a 


condenser C, to by-pass any high-fre- 
quency component. Potentials transfarred 
by the valve V, to the circuit L, ©, will ` 
be rectified by the detector valve and low- 
frequency currents will be passed on by 
the transformer to the valve V,, the 
anode circuit of which also contains the 


‘telephones T. 
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inity Laughing. 
ot long ago I proffered a handshake 
to “the B.B.C. for their commonsense in 
rejec „a proposal for “ Community 
Lav sehiz.” The practice as fostered in 
America consisted of placing an ecstatic 
negro before the microphone and asking 
hir m to “laugh.” The audience were 
suppos ed to respond until the whole 
l aarin continent rocked with amuse- 
Happily ‘this. is not the B.B.C. idea of 
proper stimulant for ‘‘ Community 
aug aughing, a and I shall not withdraw my 
profi Sad ‘handshake, despite the fact that, 
Savoy Hill has changed its mind and 
ends to have “ Community Laughing ” 
; ba in. early date. 


The Stimuli, : 
Definite and tangible stimuli will be 
in the studio when this unusual 
aee tenptea, and I understand that 
ipment will include an exception- 
y inte ligent parrot and a number of 
esistible gramophone records. 
gramophone records have already 
4, ei tried on certain picked individuals 
whi o hi ave never been known to smile at 
anythi g less than a reduction in the 
income aes The results were distinctly 


promising. — ` 0000 
f: A Li tle Grand Opera. | 
: gt je Policeman’ s Serenade,” a little 
yrar jera from “Riverside Nights,” 
wil, be. yroadeast on May 19th. The 
words s are by A. -P. Herbert. 
a wae? ~ 99000 
Stac: y Aumonier Programme. 
“DS ._ Stacy Aumonier, the well-known 
an o a is arranging a programme 
in the My Programme ” series, and his 
fort ort will be heard by listeners on 


yo 
ae 0000 
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m et Daventry. 
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n The Wireless World—of test trans- 
nissions supposed to have been conducted 
é y from “ Daventry Junior,” not a 
1 has escaped the aerial, 


i engineer and his stafi being deter- 


an d reports have appeared—not 


PATA is being built up slowly, the 


By Our Special Correspondent. 


mined not to hurry matters. Each com- 
ponent is being tested separately before 
its inclusion in the plant, for it is realised 
that any serious failures during the test 
period may engender doubts in official 
quarters concerning the feasibility of the 
regional scheme as a whole, 

If ‘‘ Daventry Junior ’’ were to prove 
a failure the regional scheme would un- 
doubtedly be consigned to the limbo of 
things shelved. 

oo0o 


A Tentative Talk. 


Meanwhile the long-wave experiments 
conducted between the parent station at 
Daventry in collaboration with the long- 
wave transmitters on the Continent have 
provided some valuable data and some 
indigestible food for thought. 

Nearly thirty European stations are 
using the 1,000- to 4,000-metre wave- 
band, and several new candidates are 


“ WHITE MAGIC." Red Indians at the Fort Hall Reservation, Idaho, listening to 
Mr. Coolidge, known as the “ White Father,” broadcasting from the big wi wam at 
Washington. In Indian a ap wireless is described as “the white magic.’ 


ke i P. ` 


eing Us Laugh.—The Facts about “ Daventry Junior.’’—The Great Event.—Birmingham’s 
“Summer Feature.—Koenigswusterhausen to Go.—The Music-hall Situation. 


waiting to plunge into the same congested 
channel. 

During the present month the Bureau 
Internationale de Radiophonie will meet 
to discuss the position, but it is extremely 
unlikely that any new wavelength scheme 
will be formulated before the great event 
in September, 

oowoo 


Washington. 

The great event is, 
Washington International 
ference—an event which, 
wireless man, has an importance exceed 
ing that of a solar eclipse. 

There has been only one international 
radio conference in the history of the 


of course, the 


Radio Con. 


world, and we shall be considerably older 


men and women before another is sum- 
moned. The first International Radio- 
telegraphic Convention took place in Lon- 
don in July, 1912, and was attended by 


er ea =e 3 © Piatizesy Google 


to the keen’ 


# 
+ 
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plenipotentiaries of practically every 
Government. Their, deliberations covered .. 


a wide field and yet; in comparison with - 
the work facing the ToN ers' next autumn, . 


their task. „cheerful - summer 
diversion. 

. I hear that the eT for the Washing- 
ton Conference, issued from Berne, occu- 


pies 800 Spe itten | pages | 
1912-1927. 


. was. 


‘Every phase of wireless endeavour’ will 


be taken in hand, investigated, turned in- 


side out,’ and, quite possibly, set upon- -; 


a new footing. 

In 1912 the sole topic was wireless tele- 
graphy, and the chief problems related 
to the organisation of land and ship 
stations, the collection of charges by 
different countries, time and meteorologi- 
cal signals, 
matters of routine. In 1927 the new and 
uncharted realms of wireless telephony 
and broadcasting have to be explored. 

The countless ramifications of broad- 


casting alone might be expected to turn’ l 


many a man’s hair grey, and I am not 
surprised that certain countries are be- 
coming worried regarding the length of 
time which the conference is likely to 
occupy. A conservative estimate puts it 
at two months. 

0000 


A Conference wilh Power. 


The Washington Conference will have. 


an overwhelming advantage over: every 
other form of wireless conference held in 
recent years. It will have legal power. 
Although its re¢ommendatioris have 
been laudably followed ly a large’ ‘number 
of countries, the’ Bureau’ Internatioiiale 
de Radiophonie hns no power in-the legal 


sense of the word; ao unless “I-am 
very much: ` mistaken, has ` ‘never 
received full- recognition. from ‘any 


Gover nment. 
“ o©000° 


Cricket at the Microphone. 

Rev. .F. H. Gillingham. has agreed to 
broadcast a running commentary. on the 
cricket match. between’ Essex. and Néw 
Zealand from the Essex. County Club 
ground. at Leyton on May 14th. On the 
previous Saturday, May 7th, Mr. P.F. 
Warner will give from the studio at 2LO 
an eye-witness, account of that day’ s play 
in the Surrey v. Hampshire ecmiatcn at the 
Oval. . 

0000 
A.Happy Dissolution. 

As a last concession, a negro convicted 
of murder at Sing Sing was allowed to 
listen to an enlire programme broadcast 
from New York. After that the un- 


fortunate fellow was probably very glad — 


to die.—Wireless Weekly, Australia. 
ocoo 


Birmingham Summer Feature. 

One of the regular features of the Bir- 
mingham station during the summer 
months will.be the relays of concerts from 
the Pump Room and the Jephson Gardens, 
Leamington. It is hoped to take these 
every Saturday. In the afternoon the 
Pianoforte Trio, directed by Edna Wil- 
loughby, will be heard from the Pump 
Room, and in the evening concert parties 


Berlin, 


hours of service, and other -- : 
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and , military bands. from ‘the Jephson 
Gardens. . These should prove a most 
attractive addition to the programmes. 
The-first programme from the Gardens by 
the’ ‘‘ Society Six ” Concert Party will be 
heard on May | 25th. 
.0000 D 
Koenigswusterhausen Superseded. 
The German Posts and Telegraphs are 
erecting a new station at. Zeesen, near 
which will supersede the present 


S$ tooscoce Wreshaessseerereresrerereterinraesnnertesenreretseeneeeeeneeszghen : 
> 


:' | FUTURE FEATURES. 
| Sunday, May 8th. 


: Lonpon.—Light Symphony Concert. 

: BOURNEMOUTH. — Programme of | 

Classical Music. : 

: CarprrF.— Religious Service in ; 
Welsh. - 3 

Monday, May 9th. 

Lonpon.—Chamber Music by Lon- 
don Wind Quintet. 

Newcastur.—‘‘ The Art of Pleas- 
ing Nobody,” by members of 
the Station Staff. 


Grascow.—‘‘ The Monkey’s Paw,’ mS 

in three scenes, by W. Wo : 

- Jacobs. We 
Tuesday, May 10th. 

Lonpon.—'‘' The Arcadians.”’ aed 

MANCHESTER. — Concert by the :; 


“ Celebrity’? Orchestra relayed © : 
from Hotel Majestic, St. : 
Annes-on-the-Sea. 

Brtrast.—‘‘ The House Agent,” a 
Sketch by Gerald Grace. : 


Wednesday, May Lith. 
Lonpon.—‘‘ Down Memory Lane.’ 
Biramincuam.—‘‘ The May Ocean? 

Cantata by. Sterndale Bennett. 


Thursday, May 12th. 
Lonnon.—Military Band Concert. 
Mancuesrer.—A Massenet Concert. 
NEWCASTLE. —‘ Five Birds in a 

-Cage,’’ in one act, by G. E. : 
Jennings. : 


Friday, May 13th. 
Lonpon.—Ballet Music. 
Carvirr. — “His Rest Day,” 
Comedy in one act, played by 
; Cotswold Players. 
i GLASGOW. —Choral and Orchestra! 
Concert. 
ABERDEEN.—Scottish Programme. 


Saturday, May 14th. 
Lonpon.—B.B.C. Concert Party. 
Beitrast.—‘' The Half Door,” .one- 

act play by F. K. Fahy. | 


“ Deutschlandsender’”’ of Kéenigswuster- 
kausen. The new station is the work of 
the well-known Telefunken Company of 
Berlin, and German authorities claim that 
it will be the most powerful European 
broadcasting station. They believe that 
it will surpass our Daventry, and also 
the Rhineland station of Langenberg. 
The station at Zeesen will transmit on 
a wavelength of 1,250 mctres, whichis the 
present wavelength of Koenigswuster- 
hausen. British listeners will await with 
interest the arrival of this new giant of 
broadcasting. 


‘Muriel. Brunskill 
Thomas (tenor), and Rex Palmer 6 


Ing’ agreement. 


“week, 


sums of listeners’ 


l + MAY 4th, 1927. 


A Famous Oratorio. 


Mendelssohn’s oratorio, ‘‘ Elijah,” 
will bə broadcast” from 2LO and other 
stations on May 15th. The Wireless 
Chorus and the Wireless Symphony ` 


Orchestra (leader, S. Kneale Kelly). will 
be conducted by Stanford Robinson, ‘The 
soloists: are Dora .Labbette (soprano), ° 
(contralto), Spencer 


tone), 


0000 


Story of the ‘Military Band. ; 


- The development of the military band 
from the earliest» times will be told by 
Colonel J. C. Somerville in a broadeast 
on May 12th. Musical illustrations will 
be provided by the Wireless Military 


-Band under the direction of Lieut. B.. 


Walton O’Donnell; and some of the oldest 
forms of military band instruments will 
be used, i.e., Serpent, Cornetto, Ophe- 
leide, and Keyed Bugle. Colonel Somer- 


ville was formerly commandant at the 
Royal Military Schogl of Music, mareller 
Hall. i 
oo0oo0oo0o 
The Music Halls. 
Apropos the rumours and counter- 


rumours regarding the music halls and 
the B.B.C., I understand that the Enter- 


tainments Protection Association, , of 
which Sir Oswald Stoll, Mr. Gulliver, 
and other music-hall proprietors are 


members, has decided: to place proposals 
before the B.B.C. for some form of work- 
The draft proposals will 


be discussed this week at a special 
meeting. 
In the meantime it has to be remem- 


bered that the Entertainments Protection 
Association, Ltd., was one of the parties 
to the agreement entered into by the 
entertainment industry and the B.B.C. in 
1925. One of the clauses of that agree- 
ment was that artists might be employed 
for ordinary broadcasting when such 
artists were not precluded by the condi- 


- tions of any contract existing at the time 
of the proposed broadcast. 


The italics are mine. To the or rdinarý 
onlooker it would appear that the tepms 


of this agrzement have_ not een 
adhered. to. > | k- 

+0000 i | a 
B.B.C. C. on ; Guard. o. 


As I mentioned in these columns’ 
the B.B.C. has not been dire tly 
approached by the music-hall inter 
all the controversy having been condug 
through the Press. 


~ The position is being very cavefhlly 
= watched by the B.B.C., however, and 
from the attitude which is being pre 


served at Savoy Hill I gather that the ` 
music-hall interests will receive no hasty 
and extravagant concessions. 


<“ Quite 90 per cent. of music-hall 


turns,’ ’ said a B.B.C. official, “‘ are use- 
léss for broadcasting purposes, and the 
B.B.C. is not prepared to pay large 


money to secure an 
occasional claim on the seryices of the 
remaining 10 per cent.” 
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THE LEION ELIMINATOR. 

A novel feature has been introdaced in 
the. design of the new Leion battery 
eliminator manufactured by Productive 
British Grinders, Ltd., 10, Vyse Street, 
Birmingham. Not only is provision made 
for obtaining H.T. potentials from the 
D.C. supply mains, but a charging circuit 
is incorporated for the filament battery. 
Although it is commen practice, where 
- D.C. supply is available, to dérive H/T. 
potentials from the public supply, there 
are few instruments available which pro- 
vide for L.T. battery charging conveni- 
ently arranged so as to remove all trouble 
in regard to maintaining the L.T. battery 
in a working condition. As regards L.T. 
supply, the arrangement consists ofa two- 
position switch, connecting with a pair of 


The Leion battery eliminator,in which pro- 
vision is made for L.T. battery charging. 


batteries, and by means of a current- 
limiting lamp connected to the supply 
mains one battery is on charge while the 
_ other is connected through to the receiv- 
ing set. On the H.T. side provision is 
. madé for two H.T. voltage outputs, both 
B 33 Be 
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continuously variable, by means of series 
connected iesistances, This arrangement 
is rathcy unusual as compared with the 
potential dividing resistance so com- 
monly adopted for supplying several volt- 
age outputs.- With this arrangement, in 
which the voltage is controlled by con- 
tinuously adjustable high resistances, the 
potentials delivered depend, of course, 
on the amount of current passed in the 
plate circuits of the valve, but, being 
continuously variable, the right adjust- 
ment of H.T. potential can be readily 
obtained. The smoothing circuit, which 
comprises iron core inductances and 
bridging condensers, is liberal in the 
values of the chokes and condensers em- 
ployed. The manufacturers test the 
eliminator under rather severe conditions, 


inasmuch as a 25-cycle mercury arc recti- 


fied A.C. supply is taken as a source of 
D.C. This instrument, therefore, should 
be suitable for use on. practically any 
D.C. supply mains. 


the depth of the unit is Tin. 

A lamp socket adaptor and a length of 
flexible cord is supplied, as well as a two- 
pin plug, so that in place of the charging 
lamp connection can be made to a: lamp 
stand. 

o0o00 


A NEW CABINET. 


The time’ has come when even the en- 
thusiast who normally constructs receiv- 
ing sets of various types according to the 
many circuit systems must possess at 
least one really first-class set. One no 
longer hesitates when considering the 
best circuit system to adopt, and several 
designs have been put forward which are 
likely to remain standard practice for 
some time to come. That well-finished 
sets are now being more generally built is 
indicated by the growing demand for at- 
tractive cabinets, and a wireless cabinet 
of interest has recently been produced by 
Messrs. G. G. Ambatielo and Co., Ltd., 
Ambatielo House, Farringdon Road, 
E.C.1, to house the home-constructed cet 


. and render it an attractive piece of fur- 


niture. To offer an attractive cabinet at 
a moderate price has been the aim, and 
although, perhaps, some criticism can be 
made as regards lightness of construction 


in this instance, the cabinet represents - 


IUPACTURER 


The front ebonite ' 
panel measures, roughly, 6in. x6in., and 
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good value in view of the comparatively 
low -price at which it is offered. 

Jacobean style, it. is not only pleasing in 
design, and would not look out of place 
among high-grade furniture, but the 
general dimensions have been. carefully 
considered to meet the requirements of 
set design. It is a two-section cabinet, 
the upper half accommodating the set 
with front doors hinged top and back, 
while the lower compartment is provided 
for the accumulators, high-tension and 
grid batteries, or battery eliminator. The 
model shown is nearly 3ft. in height and 
accommodates a panel approximately 8in. 


An inexpensive Jacobean cabinet with 
accommodation. suitable for housing '(a_ . 
multi-valve set, together with batteries . 
: or battery eliminator. 


x 28in. The width of the top board is 
15in., and ‘the depth inside about 13in. 
This size is ample for accommodating the 
most elaborate of receiving apparatus, 
and the lower compartment’ will easily 
accommodate H.T. batteries of the large- 
capacity type.. 


S 
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CERTIFICATES OF MERIT FOR COMPONENTS AND 
SETS. 


Sir,—In the advertisement columns of all British radio. 
periodicals are to be seen displayed advertisements of radio 
components which are, to say the least of it, somewhat ex- 
travagantly written.. Ss | 

We believe it would be highly advantageous, both to the 
trade and the public generally, and particularly instrumental in 
fostering that renewal of confidence on the part of the actual 
consumer of radio gear, which is so sadly needed by manu- 
facturers to-day, if your paper, as the dominant journal of 
its kind in this country, and the “doyen” of British radio 
publications, would establish some form of “ Certificate of 
Merit ” Service. | l 

This has been done in the U.S.A., but, in that country, 
these certificates are given in rather an indiscriminate manner, 
and we suggest that certificates might be issued over here in, 
say, three classes and only after the most thorough examination. 
‘ Products could be given “ Certificates of Merit,” grouped, say, 

is :—'‘‘ Star ’’ Class, First Class, Second Class. | 


It is suggested that the following might be the rough meaning 


of such grading :— 

“Siar ” Class :—Products than which there is nothing superior 
to be found: not necessarily the best. Claims made by the 
` manufacturer as regards quality of materials and workman- 
ship, definite fulfilment of the exact purpose for which the 
‘instrument has been designed, perfection of finish, etc., must 
be beyond doubt. Merits judged irrespective of price. 

First Class:—Price should enter into the question in this 
group and be considered along with the essential fulfilments 
suggested in the “Star” Class. Articles in this class should 
be deemed to be the best obtainable at the price. 

Second Class:—This should include all products which are as 
claimed by the manufacturer: which in the judge’s opinion offer 
excellent value for the cash demanded: products which have 
a reasonable good all-round performance. 

Under no circumstances should certificates be granted where 
claims made by manufacturers are not met by a reasonably 
narrow permissible margin. , 

We are very sanguine that the introduction of such a system 
would considerably help to clear away confusion, and to. dis- 
perse the present belief in the minds of a great percentage of 
purchasers of component parts and complete receivers that 
advertisement propaganda may easily be halved. That this 
impression is there and, moreover, is rapidly spreading, we have 
convincing proof; we also consider that in many instances such 
disbelief is somewhat justified, occasionally fully justified. 

We are, further, equally sanguine that the introduction of 
such certificates would be highly beneficial to the establish- 
ment of a more healthy industry, and would ensure manu- 
facturers being painfully aware that mere weight of advertise- 
ment would not suffice if they could not “ deliver the goods.” 
Advertisers should be permitted to place a distinguishing -mark 
in their announcement such as, we suggest, a star (*) or the 
number 1 or 2 encircled. 


135 and 90, 


No doubt the inauguration of such a joint service to public 
and manufacturers would entail’ expense, and we suggest that 
same could be met by a small fee for the preliminary laboratory 
testing. We would certainly support such a scheme and are 
eager to see same introduced, l 

Trusting you will find space in your valuable paper to insert 
this letter in your correspondence columns, together with your 
comments, and that you, will invite the opinion of manufacturers 
and the public, and also the trade generally. 

Liverpool. ' . CLAUDE LYONS. 

April 11th, 1927. ; l 
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THE “EVERYMAN FOUR.” 


Sir,—I have noticed recently that several correspondents have 
given readers their experience of the use-of various 6-volt 
valves in the wonderful set- the “Everyman Four.” As no 
doubt there are many who desire to use those of only 4-volt type, 
perhaps my experience of the new 4-volt Osram range may 
be of interest. | a te 

My set is to specification and I used the valves originally 
mentioned until a couple of days before Easter, when I tried a 
DEH410 as a detector: The result was excellent, so much so 
that I completed the change over, with the result that I get a 
few more stations, much greater volume, purity better than 
I have heard before, and, at the same time, I have reduced 
my current consumption by ‘nearly half, and that at four instead 
of six volts. | 

A number of stations can be usually received during day- 
light, and after nightfall the volume of. such stations as 
Birmingham, Langenberg, Hamburg, Stuttgart (to mention only 
one or two) is such that I am considering installing some form 
of further control. One evening last week at about 11.20 p.m., 
when all British stations were closed down except Daventry, I 
counted 29 stations on the speaker, no ’phones being used - 

For valves one and two I use DEH410 with a voltage of about 
A higher voltage on valve one only appears to 
cause noise and bring in mush. Valve three is DEL410, and 
four DEP410 with 150 on the plate, and G.B. of six and twelve 
respectively. The 15-ohm resister is left in, the other shorted. 

Aerial used 60ft. long, and 30ft. ‘to 20ft. high (running 
down), copper tube earth. 

A friend of mine who was not impressed by the performance 
with the original valves is now constructing, especially as 
he favours 4-volt accumulators. 

Before closing, I should again like to express my appreciation 
of the many straightforward and inexpensive circuits that you 
publish from’time to time; circuits of the kind an amatepr re 
quires, as they do not call for special and very often expensive 


components that are useless afterwards, 


London, N.7. 
Apri] 25th, 1927. 
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FLUID SAC LECLANCHE BATTERIES. 


Sir,—It will be of interest to those contemplating the in- 
stallation of a wet Leclanché battery to know that the use 
of earthenware jars will not give satisfactory results, due ‘to 
the porosity of the material and leakage of electrolyte. 
quality glass jars are essential for satisfactory results. 

Installation tests recently carried out on ‘a number of earthen- 
ware pots show that with a difference of 60 volts between a 
_ fluid inside and outside an earthenware jar, a current of from 


3 to 1,000 milliamps will pasẹ accordingly to the quality of 


the glazing. They are therefore obviously unsuitable. 
London, - W.C.I. M. E. WATES. 
April 14th, 1927. THe Wer H.T. Batrery Co. 
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WIRELESS IN WESTERN AUSTRALIA. 


Sir, —I must congratulate you on the excellent articles which 
appear from time to time in your journal, of which . I am 
a regular reader. 

A few lines about broadcasting out here may be of interest 
to your readers. 

We have only one broadcast station in Western Australia 
at the present time and it operates on a wavelength of 1,250 
metres. This is somewhat unsatisfactory, as neither English 
nor American sets will work to the best advantage on the 
local station. However, we manage fairly well on locally made 
sets. Our. nearest station, barring the local, is Adelaide, 1,500 
miles away, so one has to go some distance for a- change of 
programme. 

I saw a ist of letters in your paper re amateur transmitters 
being so plentiful that they were interfering with broadcast recep- 
tion—well, what about sending a few of them out this way? 

And say,-when are the Englishmen going to broadcast on 
the short waves? We get some fine music from 2XAF on 
32.79 metres, when they relay WGY’s programme. . The speech 
and music are very good on two valves, and a loud- speaker 
can be used on a detector and 2 L.F. most times when they 
are on. F have also heard some very nice music from PGJJ 
in Holland, but the only telephony I have heard from England 
was from G2NM, Gerald Marcuse, who was vesting with some 


Good 
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‘wrong track for the broadcast of hi 
‘of course I do not live in England and cannot even guess - 
‘the conditions there. 


~ 


571 


place in India when I listened at 4 a.m. one morning. We 
should like to hear the Westminster chimes, St. Paul’s, etc., 
when the B.B.C. or controlling officials find out that short 
waves will get to Australia. 

I consider «myself that the idea of 1,600 metres was on the 
gh-power telephony, but 


Best wishes to the gang over there. ; 
Subiaco. — HENRY T. SIMMONS. 
Western Australia. (Radio A6KX). 


INSUFFICIENT H.T. ~ 


Sir, —I was rather pleased to read Mr. P. K. Turner’s 
remarks in the valve issue of The Wireless orld (April ‘6th, 


1927) on the evil of insufficient H.T. 


His estimate of the number of culprits is certainly very 


. modest. The distortion brought about by this practice is very 


noticeable on cone loud-speakers, and in many cases is respon- - 


. sible for the belief that cone speakers cannot handle power. 


At the same time, I admit that some cone speakers have this 
fault. I have often heard it remarked that cone speakers have 
a booming sound. While I cannot claim to have tested all 
makes of cone loud-speakers, I can say that in every case 
of this kind I have ‘investigated the fault has been incorrect 


. biassing of the grids or unsuitable H.T. 


The reason that distortion through these courses is more 
noticeable on a good cone speaker than on a speaker of the 
short horn variety is, I suppose, fairly obvious. 

I certainly think that to avoid the possibility of noticeable 
distortion by making a cone of very stiff material is a retrograde 
step, and in any case it only brings us back to reproduction 
comparable to that of the short horn speakers. 

The above remark applies only to a stiff diaphragm clamped 
rigidly at its outer edge (such as a double cone), unless, of 
course, it is of abnormal size. 

Finally, if anyone doubts the amount of distortion possible | 
through a badly operated amplifier let him use a ‘‘coil drive 
free edge cone ” and juggle a about with the operating amplifier. 

Ilford. R. CUSTERSON. 

April 21st, 1927. 


Belfast. | 

Austria :—O GP. Czecho-Slovakia :— 
CS .2UN, 2YD, OK1. Tripoli :—D A 
1CW. Porto Kico:—PR 4SA. Faroe 
Islands :—D 7JO. Madeira :—P 3FZ. 
Portugal :—P 1AF, 1AK, 1AF. Chile :— 
CH 2AS. Argentine :—R BAl. Panama 
Canal Zone:—-CZ1. Spain :—EAR 6, 
19, 24, 26, 41, EAC A5, Revista Radio 
Sport. Egypt SUC. Italy : :—I 1AU, 
JER, 1BD, 1UVZ.: Germany :—K 12, 
W3,. Wy, 4ABG, 4UAI, 4V0, 4YA, 
4Y AB, 4YAE. Poland -—TPAI, "TP AV. 
Sweden’ :—SMT, SMXV, SMVG, "SMWU. 
Portable :—GX 6MU, XU ORV. Mis- 
cellaneous :—-OCNG, OCNY, PCMM, 
SP1, SGC, SGL, FL, BAR. 

Leslie Marshall ((2BN R). 
Nn 45 metres. 


Bangor, Northern Ireland. 


(February 3rd to March 6th.) 

Great Britain :—-G 2AG, 2AY, 2GY, 
2VR, 2XY, 2WJ, 5AD, 5BY, 5DC%, 
5NK, 5MQ, 
6DR*, 6UZ*, 6LR, 6UG, 638, 61A, 
- 638, DSR. Northern Ireland GI 2T. 
5WD, SMO, 5NJ*, 5ZY*, 6JA, 6AI, 
6MU*, 6WG, 6YW. Irish Free State :— 
`” GW 11B, 14B, 18B, 3NZ. France :— 
EF 8JJ, BBO, ‘SUD, 8KU, 8WI, 8GER, 
8KM, 8FO, 8KP, SWD” 8RG, 8XE, 
8RLD, acD, vXU, 8XUV. - Italy :— 
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5YM, 5QV, SUP, 5UW*,. 
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Calls Heard. 


Extracts from: Readers’ 
Logs. 


EI 143, 1CE, 1CN, 1CY, IDR, 1AY, 


IRD, 1BHM 1AUR, 2AGN, 2AGO, 


—2CVJ, 2RS, PS, 2BAA, 2BGI, 2CNS, 
` 2AFF, 2U0, 2AZK, 2UM, 2VM, 2BM; 
BK, 2AGS, 2AKV, 3FD, 3BN, ZBH, 


(0-v-1 Reinartz.) 
C. :B. Cleeland (2AX0). 


Birmingham, 


Canada :—C 1AC, 


1AM, 1AR, 1CQ, 
1DQ, 2BC, 2BE, 


2D0, 2HV, 2ZC, 
3KP. U.S.A. <U 5AMT, SFR, 6DN, 
TEK, 7VH, 7WU. Mexico:—M 1N, 
9A. Panama :—CZ 1LA, 68X. Cuba :— 


Q 8KP Porto Rico:—PR 4JA, 4SA. 
- Argentine :—R AF1, CB8, DB2, DX8, 
DZ9, HA2, HB5, N 42. Chile :—- 


CH 2AB, 2A8, 2BL, 2LD. Uru guay. :— 
Y 1BP, 1BU, 1CD, 1CG, ZAK. 2AP. 


1GW, 1UU.. “Belgium :—EB V33, N33, Brazil:—BZ 1AA, ‘1AC,  1AD, 1AF, 
233, 4QQ, Wi, “400, 4CB, 4wWW, 6K, AI, 14d, 1AK, 1AM, 1AN, 1A0, 
4A; 4ZZ, 4YZ.’ Holland: IAP, 1AQ, 1AR, 1AU, 1AV, 1AW, 
EN, OPM, OFK, OST, POMM, PCRR. 14X, 1AY, 1BD, 1BG, 1BH, 1BI, 
Spain :—EE ARi8, AR28, AR42, AR44, 1BK, 1BL, 1BR, 1IB, GC, HYV, 
ARA. Austria:—-EA JZ, AK, GP. 1QA, 2AB, 2AF, 2AG, 2AJ, 2AK, 
Germany :—EK 4ABF,, 4UA, 4GD. 2AL,' 2AM, 2AR, 2AS, 21D, 5AA, 
U.S.A.:—NU 1BZ0O, IDIO, 1ANQ, 5AB, 5AD, 6QA, 6QB, SNF, SPM, SQI, 


SQ4, SQIX, RG. Australia :—A 2BK,. 
21J, 2TM, 2Y1, 7CW, 7HL. New 
Zealand :—Z 2AC, 2AE, 2XA, 3AI, 


ZAK, 3AR, 3XB, 4AA, 4AC, 4AM. 


ZTR. 4LA, 40VU, "ATU, TEB, 7BCQ, Philippine Islands :—PI 1AU, 1BD, 
8BH, 8AF "Q, WIZ, KDKA, 2XD, 1HR Straits. Settlements :—SS OSE, 
2XAF.  Miscollaneous :—D TBJ, EP 8MAX. South ‘Africa :—O A3B, A4L, 
IAE, IAW, EL IT1B, NM 1AYS, SD A4Z, <A5X, A6N. Miscellaneous :— 
QAR, X 4GJL, FE 1BM, ET 8BR, PAI, G XAN, M 1DH, KEL, DNSC, 
EJ TWW, ES 10U, *SMST, SMSH, IC AG1, KC Z4, TL 1Z, LIT 1B, 
IRCL, LA. 1R, O 1YD, NC 1AD, FM CB F2, KTC, is icW, .TJ CRJ, 
8AY. * Indicates telephony. J 3XP, BXY, FI 1ACG, JM 277Z. 


WNP, VOQ. 


(0- v-1) Lawrence L. Parrv 
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“ The Wireless World ” Information 
Department Conducts a Free Service 
of Replies to Readers’ Queries. 


A Minor Trouble. 


I am building the “ Wireless World 
` Five,” but find difficulty in obtaining 
‘the epecial “ Cpn’t-Cross è? connectors 
which you use for battery connection, 
my local dealer being unable to supply 


them, Can you inform me where I 
can obtain these? K. L. R. 


We advise you in the circumstances 
to apply direct to the manufacturers of 
this device:. Messrs J. and W. Barton, 
22a, Virginia Street, Southport, Lancs. 

oo0oo0o0 


Eliminating Inter‘erence from Tramways. 


I have lately moved to a new- locality, |. 


and find that I am greatly troubled 
by noises caused by the electric 
tramway -system, which runs in 
proximity to my house. Can you 
suggest any method of curing this 
trouble ? M. D. G. 


Usually it will be found that the best 
method of all is to use an efficient coun- 
terpoise consisting of an arrangement of 
wires carefully insulated and run a few 
feet from the ground parallel to the 


aerial, and, if possible, slightly longer. - 


But each case must be judged on its 
merits, and many cases can be cured with- 
out such an arrangement, whilst at the 
same time we realise that it is compara- 
tively seldom that space permits of such 
a counterpoise being erected. In general, 
one should avoid reflex circuits in cases 
like this, and should earth the cores of 
the L.F. transformers, or earth their 
shrouds if they are of the enclosed type. 


It is often recommended that a large fixed 


condenser be used in the earth lead, and 
also that the aerial should be stretched 
at right angles to (or at any rate at as 
great an angle as possible up to 90°) the 


‘tramway lines, but this again is not 
always possible under the circumstances.. 


One of the most successful methods of 
curing the trouble in cases of those 
readers who from one cause or another 
are not able to use a normal counterpoise, 
is to use a rough counterpoise consisting 
of 30ft. or so of rubber-covered wire 
attached to the earth terminal of the set 
and Jed away anywhere, such as round the 
skirting board of the room, the far end 
of course being ‘‘ free,’? and not con- 
nected to anything. Experiments should 
be made with regard to the length of 
wire, and its position; it may be run 
under the carpet if desired. 


When this à 
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method effects a cure, one. may usually 
infer that the trouble was caused by: 
earth currents. It is within our experi- 
ence that a particularly flagrant case of 


tramway interference was completely 
cured in this manner. 
é 0000 l 
Receiving Long-distance Station; 
Satisfactorily. — 


I have a 4-valve receiver consisting of 
an H.F., detector, and two resist- 
ance-coupled L.F. stages. I find 
that this gives me excellent loud- 
speaker results on even quite distant 
stations. Some of the exceptionally 
distant stations which I receive, how- 
ever, give me quite satisfactory re- 
sults, but, presumably, owing to the 
fact that both stages are resistance- 
coupled, volume is.not quite adequate, 

and I should like, if possible to use 
a good transformer in the last L.F. 
stage instead of a resistance-coupled 
stage.. I enclose a rough sketch of 
this portion of my receiver, which I 
wish to alter, and shall be glad tf you 
will explain the best method of pro- 
cedure. i ; S. M. 


‘We reproduce in Fig. 1 (a) the sketch 
which you send us, whilst in Fig. 1 (b) 
we show the alterations which you desire 
to make. You will notice that the trans- 
former primary merely takes the place of 
the grid leak, whilst at the same time 
the small coupling condenser between 
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Questions should be concisely worded, and 
headed “Information Department.” Each 
separate question must be accompanied by a 
stamped addressed envelope for postal reply. 


plate .of third valve and grid of final 
valve is eliminated. You-shoyld not use 
a cheap transformer, but obtain one of 
low ratio, which in the case of a reputable 
firm will mean that the primary induct- 
anceis fairly high. 
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Series or Parallel? 


I have recently purchased a loud-speaker 
of foreign manufacture, which I find 
is of 1,000 ‘ohms resistance. I wish 

to run this together with my  exist- - 
-ing loud-speaker which is of 2,000 
ohins. Should I connect the instru- 
ments in parallel or- series? I wish 
to be able to control the volume of 
each loud-speaker: individually. 
ie L. D. W. 
Under the circumstances, you are ad- 

vised to connect the two instruments in 
series. You could then, of course, shunt 
each loud-speaker with a modern type of 
volume control such as the ‘* Pye” 
obtainable from Messrs. \V. G. Pye, Ltd., 
Granta Works, Montague Road, Cam- 
bridge, or any other similar instrument 
by other makers. This would then enable 
you to control the volume of each loud- 
speaker individually. We would point 
out that the arrangement we have given 
holds good irrespective of whether the 
loud-speakers are connected directly in 
the plate circuit of the last valve,_ or 
whether a choke filter output circuit is 
used. ` 


Fig. 1.—Circuit alterations for changing from resistance to transformer coupling: 
: B 36 
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Is a Separate H.T. Switch Necessary? 


I have a plain “ On and Off” switch - 


- which breaks one lead of my L.T.. 

. battery when desiring to..switch off 
the receiver after a period of listen- 
ing. . Can you tell me whether it s8 

. advisable for me to use a similar 
. ewitch for switching off the H.T.. 
battery? In other words, ig the A.T. 
battery wasting away during the 
periods when the valves are switched 

off? 

~ No, there is no need to incorporate this 
extra switch, because when you turn off 
your valve filaments the valve emission- 
ceases, and the H.T. battery then is de- 
finitely on ‘‘ open circuit,” or, in other 
words, it is “off,” there being no com- 
plete circuit joining any of the H.T.+ 
_ terminals to H.T.—. If, however, you 
have valve holders of very poor insulating 
qualities, then: there will be a continuous 
current flowing from the H.T. battery 
through the faulty valve holder, or, 
again, if the insulation of your terminal 
strip is poor, there will be a current 
flowing between H.T.+ and H.T.— 
across the leaky ebonite. In any case, 
however; the current would be small, and 
if the insulation of these components were 


so bad that any leakage did take place, _ 


then. you are not getting anywhere near 
the best results out of your. receiver. 
The remedy, therefore, would seem to 
be not to purchase a separate switch, but 
to purchase new valve: holders, etc., of 
reliable insulating properties if necessary. 
You should not, however, switch off and 
then proceed to ‘‘ juggle’’ with the 
valves or wiring in`the set, as you must 
remember that you might, in the course 
of your experimenting, accidentally short- . 
circuit the H.T. battery inside the set, 
or do some other damage. Even this does 
not, however, call for a switch, because 
on the comparatively rare occasions 
which you will wish to alter any of the 
wiring of the set you will naturally dis- 
connect the H.T. battery. 
0000. 
. “R,” or“ Phones on the Table.” ~- 
When searching jor distant stations I 
often find that I receive a large 


number with varied strength. I 
understand that there ìs an offctal 


scale of signal strength by which one ° 


is able to record in a log book the 
strength of a signal received. If 

this is &o I shall be glad if you will 

give me full particulars. 
The scale of signal strength measure- 
. ment to which you are referring is prob- 
ably the “R” scale, and we reproduce 
the scale herewith: for your benefit. 


R,=Signals unreadable. | 
R,=Signals readable with difficulty. 

R,= Weak but readable. = 

R, = Readable. a 

R,= Easily readahle. 

R,= Fairly strong. 

R, =Strong. 

R,=Very strong 

‘R, =Loud-speaker strength. | 
It will be noticed that R, indicates that 
signals are unreadable. This should, of 
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course, be interpreted as meaning that 


can be.faintly heagd in. the. headphones, 


-but too faintiy for-more than a letter or | 
-Morse code ‘to’ be distin- ~ ` 


two or the 
guished, with perhaps a word or two of 
speech. 


telephony, receive several words, and 
probably enough to indicate by the con- 
text the meaning of the message. The 
meaning of the other symbols is abso- 


lutely straightforward. We would point- 
out that several interpretations of the 


various ‘‘R’’ symbols have appeared 
from time to time, but the one which we 
reproduce is the generally accepted 
scale. Possibly R, would be the signal 
strength often referred to by amateurs 
as “‘ phones on the table” strength. 


0000, 


A Long-distance Headphone Receiver. 


I have built a receiver for long-distance 
headphone work consisting of the 
“Everyman Four” set minus the 
two L.F. stages, my phones being 
connected in the plate circuit of the 
detector valve instead of the anode 
resistance, but results are very poor 
indeed. Can you tell me where I 
have gone wrong? P.-R. O. 


It is quite impossible for you to get 
good results from the arrangement you 
mention for a number of reasons. In 
the first place, the valve is of much too 
high an impedance to utilise anything 
but a very high resistance in its anode 
circuit, and in any other manner scarcely 
any worth while results will be obtainable. 
Tt is of little use connecting an anode 


O00000 


` 


resistance of high value in series with 


the telephones, because then, apart from 
other things, the volts dropped across the — 


telephones would be a very small per- 
centage of the total voltage drop across 
the whole impedance in the anode circuit, 
The only way to solve the problem is to 
add another LF. stage in accordance with 


the diagram which we give in Fig. 2, If 


the signals received, whether they be. 
‘Morse code ‘signals or télephonic speech, 


_ R, indicates that one can, in ` 
‘the case of either Morse code signals or . 


‘very speedily arise. 


will be quite in order. 
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you will follow our advice and make this | 


‘alteration you will then find that , you 
have a very efficient long-distance head- 
, Phone - receiver. 


Ye 
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_, _ A Sulphurous Question. 


~I intend. building a multi-valve re- 


- ceiver in a large cabinet, and wish 
to znow if any harm would be done 
in including my H.T. and L.T. accu- 
mulators in the same cabinet as the 
receiver. T. F. ©. 

You should definitely. not include these 


‘ batteries in the same compartment as the 


wiring: of the receiver, or trouble will 
We presume from 
your question, however, that you in- 
tend. building a very large type of 
cabinet containing a separate ' compart- 
ment for the batteries. This, of course, 
It is advisable, 
however, to paint thé inside of the com- 
partment with anti-sulphuric paint and 
to provide vents for the escape of ‘gas 
given off by the batteries. am 
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Volume Control. 


I notice that in your description of the 
‘“ Neutralised Tuned Anode” re- 
ceiver, published in your October 
20th issue last year, you refer to the 
fact that the volume control used 18 
similar to, that made use of in the 
four-valve receiver published in your 
July 28th, 1926, issue under the title ` 

- of ® Everyman-Four.” Can you tell 
me what exactly was this method of 
volume control? D. F. B. 


The method of volume contral used was 
a perfectly simple one, namely, the con- 


Fig 2.—The “ Everyman Four” modified for headphone reception. 


trolling of the H.F. filament temperature 
by means of' a rheostat, dimming the 
filament causing, of course, a great in- 
crease of valve impedance, and, therefore, 
a loss of volume. In no circum. . 


-stances, however, should this method of 


volume control: be used in conjunction 
with an L.F valve, or great distortion 
will naturally result. l 
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Using Four-volt Valves. 


l am building the “ Everyman Four” re- 
ceiver, and am intending to use 4-volt 
valves throughout. Are there any 
alterations that it is necessary Jor me 
to make to the receiver for this: 

W. L. S. 


We would refer you to the reply given 


to A. L. C. on page 473 of our April 15th 
issue, in which full instructions are given 


for using 2-volt valves "throughout. 
Exactly the same advice applies in the 
case of using 4-volt valves. - 
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_A Mathematical Miasma. 


I find it rather puzzling how to calculate 
the capacity given by connecting up 
fixed condensers in series, by connect- 
‘ing them in parallel, or by connect- 
ing them in. series-parallel arrange- 
ment, and I shall be glad if you will 
assist me in my difficulties. Does the 
same rule hold good as in the case of 
series-parallel arrangements of resist- 
ances and inductances? P. R. E. 


The problem is not at all difficult, as 
you suppose. In the case of condensers 
connected in a parallel arrangement, the 
resultant capacily is equal to the sum-of 
all the individual capacities. The calcu- 
lation of the resultant capacity of several 
condensers in series is no more difficult, 
although it might appear so. In brief, 
the resultant capacity yielded by con- 
necting fixed condensers in series is equal 
to the reciprocal of the sum of te reci- 
procals of each, individual. capacity. 
Thus, take the case of three imaginary 
condensers of 0,0005 mfd., 0.001 mfd., and 
0.0015 mfd. connected in parallel. ' The 
answer will simply be 0.0005+-0.001+ 
0.0015 =0.0075 mfd. If, on.the contrary, 
we connect these same three condessers 


in series, we must first proceed to ‘turn 

them upside down, that is, taking the 

rec'nrocals of them, which _ gives “us 
| ae oe | 

ous" Toor’ gos We must add 


these together; as it is the sum of ‘these 
reciprocals. we. want, and. the result is 
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and we now take the reciprocal of it, 
which is “0.00027 mfd., and this gives us 
the answer. 
condensers in, series-parallel arrangements 
it is best first to work out the resultant 
capacity. of each little bank of paralleled 
capacities, which is a simple matter, as 
it is merely. the sum of each individual 
capacity composing the paralleled bank. 

Thus, in Fig. 3 (a), for instance, the 
first thing we do is to work out the 
result of the two paralleled capacities of 
0.0005 mfd. and 0.001 mfd., which. it 
will be noticed, are in series with two 
fixed condensers of 0.001 mfd. and 0.01 
mfd. This leaves us with three series 
capacities in the top line, which, being 
worked out by the rule given above, gives 
us one single capacity in the top line, 


This is the sum of the reciprocals, 


which is shown in Fig. 3 (b) as 0.00056 l 


mfd. The top line.of Fig. 3 (b) merely 
represents the resultant capacity of the 
top line of Fig. 3 (a). Taking the second 
line down of Fig. 3 (a), we havea solitary 


In complicated banks of 


0:001 mfd 


000005 mfd ` 


0-0002 mfd 


0:0001 mfd 


Fig. 3.—-Calculation of co siplicated capa- 
oy combinations. 


capacity of 0.00005 mfd., and so without 
more ado we know that this will form 
the same ae pee in the second line from 
the top in Fig. 3 (b). The bottom line 
of Fig. 3 (a) is worked out in exactly 
the same manner as was the top line, and 
we get the resultant capacity of this 
bottom line of Fig: 3 (b) in the bottom 
line of Fig. 3 (b). - 
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of Fesistances. 
the. opposite holds good, namely, the -re-. 


-_ 


> gives us - the. solitary capacity in 


- 
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‘left 
‘The 


we are 


. In Fig. .3 “(b), therefore, 
with: „three capacities in parallel. 


-. solution is now easy, as. we need only- 


add these three capacities together, yich 
I6.. 


3 (c). The capacity in Fig. 3 (c) is; 


therefore, equal to. the capacity resulting 


from the apparently complicated looking 


: ‘multiplicity of condensers in Fig. 3 (a). 


Many people are ‘apt to confuse the 


method of working out complicated series 


parallel ` arrangements . of condensers with 
complicated: series parallel arrangements 
In the-case of resistances 


sultant resistance ‘of several resistances - 


in series is equal to the sum of the indi-~ 


vidual resistances, whilst the resultant 
resistance of several resistances in parallel- 
is equal to the-reciprocal of the sum of. 


. the “reciprocals of each individual resist- ` 


the case of resistances 


ance.. It should be noted that in the. 
case of capacities in parallel, the result. 
will always be greater than of any of-the. 
individual capacities, whilst obviously in- 
in parallel the: 
result will always be -less than anye ‘of. . 
the individual resistances. <A capacity, of: 
5 mfd. in series with: one of 0.0001 mfd.. 
will, therefore, always be less than 0.0001 - 
mfd., and the resultant resistance of a: 


10,000 - ohm resistance and a 1 ohm re-- 


your anode coil, 


-. or the Mullard 
-an arrangement was described with full. 


M arch sist, 1926. 


sistance in parallel will always be ‘less. 
than 1 ohm. , 

Jf- desiring to-calculate the inductance 
of various chokes, whether air or jron 
cored, .connected in series or parallel, . the 
same rule follows as in the case of. re- 
sistances, except- that it only holds good 
if there is no mutual inductance between 
the various chokes, that is to say, if 
they are sufficiently separated from each 
other to avoid any magnetic interaction 


between any two or more chokes. 
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A Reaction Riddle. 7 
I wish to build-a-receiver consisting of 
+ H.F., detector, and two L.F. vaļres, 
using a stage "of resistance coupling 
in the first L.F. stage, a transformer 
being used n the second staqe.. = 4 
propose to` use a 1 megohm anode 


. resistance, a 0.002 mfd. coupling 
condenser, and a 3 megohm grid 
leak. Will this be in order? I also, 


of course, wish to react on to the 
tuned anode, which form of coupling 
I have found very successful. 
L-HSV. 
Unfortunately if you are going to use 
a 1. megohm anode resistance it will be 


quite impossible for you to obtain normal. 


reaction effects in the usual manner, by 
connecting a reaction coil in series swith 
You must, if you wish 
to ‘use ‘reaction, make use instead of a 
comparativély low value of anode net 
ance, which should be wire wound.. In 
brief, you must make use of what some 


people arè apt to term the “‘old- 
fashioned ° = method of resistance 
coupling. . We would. suggest a 150,000 


~ ohm anode resistance used in conjunction 


D.E.5B 
such 


like the Marconi 


P.M.5X.- Indeed, 


witha valve 


constructional . details in our issue of 
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pera AND VALVE PRICES. 


sent to us in criticism 
of the Association’s 
- . policy with regard to 
valve prices. The Association has 
dealt with the -principal points 
raised by our correspondents, 
whose communications have not 
been published -in The Wireless 
World because space would not 
permit of the inclusion of so many 
letters. : 
- No doubt our idee hae been 
anxiously awaiting a further re- 


ference to this important subject, 


and we regret the period of delay 
which has unavoidably occurred 
before we obtained the letter 
which we now publish. | 

We feel that this letter from the 
Association gives an explanation 
which, for the time being, should 
satisfy our readers, and,. in par- 
ticular, we would draw ‘attention 
to the statement that teduction in 
prices should be made at the right 
time 
manufacturers, 


simultaneously’ by various, 
as otherwise the 


N this issue, under Correspondence, we pub- 
lish a letter. from the British Radio Valve 
Manufacturers’ Association which constitutes 
a reply, written at our invitation, to letters 


THE NATIONAL BROADCASTING 


COMPANY. 


N interesting article published in this issue “describes 


the work 


of the National Broadcasting Co. of 


America, which has been formed with the object of obtain- 
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ing co-operation amongst the princi- 
pal broadcasting stations and rais- 
ing the standard of the programmes. 
In America there is a far largei_ 
proportion of stations serving 
the more thickly populated 
districts than in any other part 
of the world, but as many of 
_ these stations ‘are owned by com- 
“ paratively small concerns the pro- ` 
grammes have not, on the whole, 
‘maintained a high standard, al- 
though from time to time excellent 
performances have been put out 
‘when these have been externally 
organised for the purpose of either 
direct or indirect advertising. 


One of the aims of the National 
Broadcasting Co. will be to ex- 
tend the advertising side so as to 
provide the necessary funds for 
really first-class | programmes. 

' In this country‘ we have stead- 
fastly set our faces against the 
introduction of advertising into 
the broadcast programmes, and 
fortunately the annual licence fee 


‘has provided ample funds for broadcasting requirements. 


Had broadcasting here been left to private enterprise in- 
stead of being a Government-controlled system it-is prob- 
able that it would soon have been found necessary to 
resort to advertising, but we can congratulate ourselves 
that our system has made it unnecessary to depend upon 


an expedient which, 


whilst it may be acceptable in 


America, would find little favour With us. 


Aviutvcacesss 


ota p 


HE owner-driver has probably devoted most of his 
spare time, recently, to an overhaul of his car, and 
this wave of enthusiasm may have carried him 

along to the consideration of fitting some new and useful 
accessory. It is more than likely that if the car owner 
is also an enthusiastic listener, being desirous of carry- 
ing his interest with him on the road, he will reflect on 
the design to adopt for building a portable set embody- 
ing the many points of progress which have been made 
during the past winter. Comparatively few can afford to 
construct duplicate sets for home and portable use, and 
although the set on the car must be in every way a port- 
able, specially designed for the conditions of the road, 
it must be none the less suited to satisfying the require- 
ments of the enthusiast as a home receiver. 


The Aerial Question. 


Although it has several times been demonstrated that 
reception is possible whilst travelling along the road, few 
sets have been specifically designed for this. purpose. 
Practically all commercial portables are fitted with frame 
aerials, and although when placed aboard a car they. give 
satisfactor y reception, the directional properties of the 
frame give rise to fluctuations in signal strength. A 
frame aerial does not always point in the direction of the 
transmitting station when used on a mobile receiver, and 
the strongest signals are obtained apparently from various 


directions as the car passes any vertical conductor capable 


of acting as a collector, and therefore a radiator of the 


broadcast transmission. An exposed frame on a car iS, 


moreover, conspicuous and unsightly, must be capable of 


being rotated in any direction, and will probably suffer 


damiage owing to its considerable wind resistance. 
Tlie form of aerial- put forward here is a vertical rod, 
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no higher than the top of the car, and secured to the 
case in which the set is housed on the running board. 


Circuit Considerations. 


It has been observed, particularly during the past 
winter, that a well-constructed set embodying a’ high- 
frequency amplifying stage will, as a rule, w ithout- aerial 
or earth connections, give good reception on telephone Te- 
ceivers up to Astane of ten miles from a main station, 
and at much greater distances when connected to 4 short 
piece of wire, as an earth, and a few feet of aerial wire. 

The circuit system adopted, therefore, is a four-valve 
arrangement, consisting of a tuned input circuit} to be 
excited, when used as a portable, by a short vertical -con- 
ductor, an efficient high- -frequency amplifying | Stage, 
neutralised and screened, and a valve detector followed ' 
by two resistance-coupled valves with a choke feed output 
circuit to keep the H.T. battery voltage away from the 
telephones or loud- -speaker. | 


í 


Non=microphonic Valve Mounts. 


The design of the components has been modified to. 
meet the special’ requirements particularly in regard to 
the method of supporting the valves. A few preliminary 
tests at once revealed the need for entirely insulating the 
valves. from mechanical vibration. No form of gpring 
valve holder was found to adequately guard agaiyst the 
setting up of microphonic noise in the valves, alt 
providing some: protection against damage by mechanical 
shock. The valve holders used were developed ina hother 
connection; their purpose being -to entirely § z; 

valves to prevent that form of distortion which 6eeprs by 
mechanical reaction between valves and loud-speak 
the latter is used in the same room as the receivit 
Everyone is well acquainted with that form of lope-fre- 
quency howl which is set up. when a Joud-spea 


ETNIA ‘reaction “between valves: “and loud-st De 
arises, and,it would appear desirable in the consim 
of future sets to adopt some form of non-rigid: 
metallic mounting on the baseboard, at the same time 

cE 


————<7<'SOREEN | a 
+H.T., i +H.T.9 
| 
| 
To 
Se ily 
S ” | S. R; 
Ca 2 Í O 
> Ò i 
| 
| 
| 
I 


= OB» 


0:0001 mfd 


01010101010 


RFNING 
a 
oO. 
es 
> 


m- 
> 4/0 


» 73 577 
rG 
+H T.3 
= 
2 mfd S R 2 mfd 
O- S O; 
01 mfa AIIN 0-1 mfd / 
| - Oo Cio 
Yoo --- | m 12 
> H.T= 
C5 CH.) ( \/ Ce A al 
0'5 Ma O'5Ms 
R, R, 
L=S: 
R7 
© 
G.B.. G.B 4 


_ Fig. 1.—Provision is made in-the circuit arrangement for connecting the short aerial directly to the tuned input circuit. The H.F. 
s t is in a screening box and is followed by an anode bend detector and two resistance-coupled L.F. stages, 


mOvering the entire valve to prevent sound waves imping- 
ing upon it. 

The form of yalve mounts adopted serve other useful 
purposes. There is first the entire elimination of stray 
external capacities introduced by the usual form of valve 
iolders, for the connections are made by short flexibles 
arranged around the top of the thin walled ‘‘ Sorbo ”’ 
timed tube which supports and protects the valve. In 
the leads to the valve may be a tuned winding, a filament 
Wesistance, an anode resistance, or a grid leak, and these 
being interposed in the straight lead passing up from the 
baseboard very much simplifies the wiring, the actual 
holding down screws connecting to the battery leads. 
‘Leaks and resistances elevated in this way are protected 
against stray capacity leakage, and in this connection 
advantage is gained in a screened high-frequency stage. 
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The tuning coil within the screen should be supported 
almost centrally between the metal faces which lie at right 
angles to its axis, whilst both sides of the neutralising 
condenser, being points of H.F. potential, cannot be 
secured to the metal base of the screening box. Both ð! 
these components are, therefore, mounted on to the walls 
of the container of the associated valve and connected in 
circuit by short leads. 


Constructional Details. 


Turning now to the actual process of construction, one 
should, after having obtained all the necessary parts, 
carefully peruse the several working drawings. The panel 
may be purchased exactly cut to size, and can be ordered 
with the cabinet. It is }in. in thickness, and its highly 
polished faces prevent the adhesion of dust. A metal 
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panel cannot very well be used in this instance owing to 
the. several bushings which would be required. 
the panel has been made a loose fit in the cabinet, the 
positions for the holes may be set out with the point of a 
pair of dividers, centre punched and drilled. The large 


holes for the condenser bushes may be filed to size toa | ) 
- working all the time to a line scribed right round the tube 


-and finished off by rubbing on a sheet of emery. Or carbor- 


small circle scribed on the panel in the absence of a large 
drill. Apart from the countersinking, which may be done 
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Adjustment to a true right angle is essential, or difficulty 
will be. experienced when clamping the copper screening. 
box hard up against panel and baseboard. 


Making the Valve Containers. + 


The preparation of the ebonite tubes Should next be 
undertaken. - The pieces are carefully sawn off to length, 
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Fig. 2.—Constructional details of the non-microphonic valve containers and the H.F. transformers showing the points to which 


connections are made. 
battery terminal (+H.T.. also C). 


valve container, D connects to the low-frequency choke (CH, also Go). . 
Next on the left is the container associated with the fourth valve. H 


plug (G.B.,) shown on the opposite side of the cylinder. 
connects to the grid bias lead (G.B.,). 


valve grid lead and the H.F. choke (CH,). L, to the coupling condenser (Cg). 
ning condenser (C, and grid bias battery G.B..). S, to the tuning condenser (C, and the grid 


T, to the tuning condenser (C, also N.C.). U and V are the upper and lower terminals of the neutralising con- 
X and Z, to the earth terminal. 


of the neutralising condenser.. R, to tu 
oi the detector valve). 
denser (N.C.). W, to the aerial terminal. 


A, on the detector valve container, connects to the mica coupling condenser 
C, to the lower end of the secondary of the H.F. transformer (Tz also Cə). 


J, to the high-frequency choke coil (CH,) and the mica coupling condenser (Cz). 


Cs also C;). B, to the H.T. 
Next, on the output 
E, to the mica coupling condenser (Cs). F, to the grid bias 
K, to the 


M, to the H.T. terminal (+H.T.,). Q, to the top 


Y, to the grid of the detector valve. The reference letters 


of the components are given in the theoretical circuit diagram. Anode resistances and grid leaks are lightly soldered to the brackets. 


with a larger drill or rose bit, 
holes should be removed. © 

The baseboard is of din. oak clamped and elevated by 
din. battens. This board, if not obtained with the 
cabinet, should be purchased already planed to thickness 
and adjusted to size with a small tennon saw and niedium 
file. It is as well to attach the brackets at this stage, but 
before fitting them they should be tested for squareness 
by placing the right, angles side by side and examining 
tle edges, which now fall in line, with a straight edge. 


the sharp edges of all 


_undum paper laid flat on the bench. There are five tubes, 


each qin. in length, for the aerial inductance, and four 
valve containers, and a fourth piece’ for the H.F. trans 
former secondary winding, 24in. in length. The diameter 
of the special thin-walled ebonite tube is in each case 
2łin. internal; and the thickness is less than 3/3210. 
6B.A. screws and nuts, jin. in length and countersunk, 
are used for securing the tags connecting to the flexible 
wires as well as for holding the brackets which support the 


_ resistances and are used for attaching to the baseboard. 
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~ To screen the valves from mechanical vibration two rings 


of ‘* Sorbo”’ rubber are attached to the inside walls of the 


Cylinders, and a pad just slightly larger than the inside 


Wireless 


orld ne 
sockets. No difficulty should be experienced in making the 
coils and valve containers ; there are no tapped holes, and 
it is merely a question of accurately setting up the positions 
for the brackets. 


Completed valve containers as well as finished coils can, 


=> indiarubber 
The inside 


‘< Sorbo 


' ‘liameter is pressed into the base. 
~ may be purchased in the form of a bath mat. 
walls of the tube should be cleaned with glass-paper and 
a little petrol, and indiarubber solution should be applied 
to both the ‘‘ Sorbo” and the cylinder and allowed to 


ef _ nearly dry before sticking the rings in place. ‘The bottom 

~ discs are held down by slightly protruding around the rim 
_ at the bottom. ‘The valve legs are connected across to the 
q tags by several strands of fine wire forming flexible leads 
and covered with insulating tubing. To avoid the danger 
of the plate socket coming into contact with the others and 
_ thus burning. out the filaments of the valves, it may be 
_ thought advisable to slip pieces of rubber tubing over all 
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A, RS: 3.—Drilling details of the front panel. 
D, 1/8in. countersunk for No. 4 wood screws. 


a 


| a ae a 


Sizes of holes: A, 3/8in. 
E, 1/8in. countersunk for No. 6B.A. screws. 
out with the aid of the template supplied. 


however, be obtained made up in accordance with the 
details given here. The outer surfaces of all tubes should 
be finished smooth by rubbing down with emery or carbor- 
undum cloth. A winding space of just over rłin. is occu- 
pied by the closed circuit inductance of the aerial circuit 
transformer. Actual direction of winding is immaterial, 
though the overwound primary is in the same direction. 


The ends of the winding are soldered to home-made double- 


ended tags cut from tinned copper foil or thin tin plate. 
The aerial winding, which, by the way, is only provided 
so that the set can be used for long-range reception on an 


—13 Vg — a + 


B, 7/32in. G, 5/32in. countersunk for No. 48.A. screws. 


The condenser holes are carefully set 
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elevated aerial, is carried on twelve plain or grooved 
spacers of wood or ebonite. A rubber band round the 


spacers holds them in position while winding, and the ends 


are terminated on two in. 8B.A. screws with recessed 
heads nutted in position at the end of one of the spacers. 
The terminating points may be at the back of the coil or 
on the side remote from the H.F. stage. Alternatively, 
a piece of ‘‘ Paxolin’’ tube similar to that used in the 
intervalve H.F. transformer may be. secured by three 
6B.A. screws and nuts at the lower end of the closed cir- 
cuit winding to give support to the turns forming the 
aerial circuit. If this is done the winding should consist 
of 12 turns of No. 26 D.S.C. wire, turns touching. 


The H.F. Transformer. 


The sketch should be carefully referred to when con- 
structing the H.F. intervalve transformer with regard to 
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clamped hard against the back of the panel by means of 
two ‘‘ H.A.H.’’ battery clips, one side of each clip having 
been broken off. -The screening box is next secured in posi- 
tion by being clamped down under the fixing screws of the 

variable and fine adjustment variable condenser. The 
holes for attaching the metal strap which grips the 3-volt 
biassing battery should be marked off so that this part of 
the box canbe removed and completely drilled. Eight 
holes are drilled in the base for screwing down to the 


board, the hole in one of the corners being slightly dis- 


placed to hold the H.T. bridging condenser. Another hole 
is required for screwing down the bridging condenser, as 
well as another pair of holes adjoining: the bridging con- 
denser terminals through which sleeving-covered No. 18 
leads can freely pass.: Four holes are necessary for clamp- 
ing down the valye containér with in. cheese-headed 
6B.A. screws, as well as two more holes for the sleeving- 
covered leads to the filament. 


Fig. 4.—Dimensional drawing showing the layout of the components on the baseboard. J 


the positions of the screws upon which the windings are 
terminated. The secondary winding is wound on the 
ebonite tube, and then the ‘‘ Paxolin’’ tube is placed in 
position. It is secured at three’-points, in one place by 
the terminating screw of the secondary, with a small nut 
as a spacer, by the screw which holds the coils to the valve 
container, using shaped ebonite spacers, and by another 
screw and ebonite spacer. 

Having first set the ‘f Paxolin’’ tube in position it is 
removed and wound with 32 turns of No. 42 D.S.C. wire 
with a tapping point at the centre turn made by twisting up 
the wire and tinning it. In removing the insulation care 
must be taken to avoid damaging the wire, and if using 
“ Fluxite ’’ as an aid to soldering any excess must be re- 
moved before continuing to wind. 
round the terminating screws and then soldered. 

Little need be said as regards the making up of the 
remaining valve containers, all constructional information 
being gleaned from the drawings.” The clips holding the 
anocle resistances and leaks should be tinned where they 
engage, and subsequently soldered to the ends of the leaks 
and anode resistances 

Assembling the Components. 

With all components to hand the process of assembly 

can now be commenced. First the 15-volt grid battery is 


The ends are wound 


Make sure that the two sides of copper box bed 
well down against the panel and baseboard, and see that 
they do not become distorted when screwed in position. 
The’ moving plates of the tuning condenser must swing well 
clear of the neutralising condensers and the grid battery. 
Two tin, x in. diameter ebonite spacers are required for 
attaching. the panel mounted fine contro] neutralising con- 
denser. -These should be drilled for gin. at each end so 
that 4B.A. x din, countersunk headed screws can be forced 
into the holes. The positions for holes required in the 
ebonite plate of the condenser are obtained by marking 
through, using the front panel as a template. Before 
attaching the 3-volt grid battery, the two cells should be 
pushed out of their wrapper and a short flexible wire sol- 
dered across between’ the centre cap of the lower cell and ~ 
the zinc container\of the one above. Mind that the metal 
strap does not cut through the wrapper of this battery, or 
one of the- cells will become short-circuited. A piece of 
wire is also soldered to the underside of the lower cell 
joining to the copper box, or alternatively a thin strip of 
springy brass can be attached to the base by the holding: 
down screw in the corner near by. 

A connecting wire is clamped under the nut of the panel 
mounted neutralising condenser and brought round; to. a 
convenient position near the top of the Gambrell condenser 
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The Motorists’ Portable— condenser terminal to provide ready connection to the 
before placing the coils in position, also, a connecting tag tuning inductance. 
is secured to the frame connection of the tuning condenser With this done and the valve unit previously wired up 


_as well as a long double-ended tag or wire to the lower as much as possible, the assembly of the H.F. stage can 

- l . be completed. To prevent breaking the 

fine wire primary winding the lead which 

connects to the terniinal of the H.T. 

condenser should be curved and of about 
No. 28 gauge. 

Every care must be taken in finding 
the correct location for the hole in the 
box through which the handle of the 
neutralising condenser protrudes. The 
position should be determined by 
measurement from several edges, and at 
this stage a hole can also be drilled 
through the top of the containing 
cabinet. 

The aerial tuning equipment should 
next be fitted up, ‘and the connection be- 
tween the lower end of the winding and 
the frame of the condenser is made by a 
long, narrow tag clamped down under 
the corner bolt prior to fixing the coil in 
position. The lead which connects on 
the lower side of the fixed plates to the 
grid and neutralising condenser of the 
H.F. unit. should also be run before 
securing the coil. As the L.F. equip- 
ment is somewhat cramped the 15-volt 
grid battery should be left in position 
while marking out the positions for the 
holes. 
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Wiring Details. 


Before the wiring up can be done a 
seven-tag terminal strip must be made 
up from a piece of ‘¥yin. ebonite, 
Sin. x fin., and attached a short way 
in on the underside of the base. The 
lilamient wiring is carried out entirely 
beneath the baseboard by joining .to- 
gether the tags and ‘the holding-down 
screws of the valve containers. The 
H.T. wires also run on sleeving directly 
to the bridging condensers. Interstage 
wiring is effected by short bare leads, 
using the practical wiring diagram as a 
guide. Three battery plugs connected 
to short flexibles are required foz con- 
necting the L.F. valves to the grid bat- 
tery. With the ‘wiring completed and 

: Checked the leads should be connected 
up to the filament battery and next to the 
high-tension battery, and the set tested 
‘on the usual aerial. 


JN 


@s3 in the theory circuit. 


Testing Out. 


The H.F. valve is a P.M.5X, detec- 
tor P.M.5B, first L.F. P.M.5, and 
i 4 second L.F. P.M.256. With both 
Teg k : © 4% | neutralising condensers at zero ‘setting 

. ? í | self- -oscillation should occur when tho 


~Fig. 5.—The components in this practical wiring diagram carry the same refcrence letters 
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+H.T, 182 


Fig. 6.—The arrangement of the battery leads under the baseboard. Reference letters have been added to show the cont nustion of 
. the leads above the board. 


two tuning circuits are sauces to approximately the 
same wavelength. The potential applied to the H.F. 


valve during test should be about 80, to the detector 100, — 


a somewhat critical valve being required for maximum 
signal strength, and 150 to the two L-F. valves with 
bias of 6 and 1§ volts. ` o ; 

Tune in to the local station. and screw down the 
neutralising condenser just to the point where heterodyn- 
ing ceases, and this position should approximately corre- 
spond to that obtained when adjusting for the elimination 


of the local signal with one of the filament pins of the -: 
condense a 


H.F. valve disconnected. The Gambrell 


Fig. 7.—Calibration of the H.F. tuning condenser. 
and slipped behind the dial. 
holds good irrespective of the size of the coil. 


The scale can be copied or cut out 

As the condenser follows a logarithmic law, this calibration 

It is only necessary to correctly set it as to 

wavelength when tuning to the local siete when the other markings will be found to 
5 corr 


should be taken to the point where self-oscillation just 
maintains when the tuning condensers are set to positions 
near in the middle of the scales, fine adjustment being 
obtained from the neutralising condenser on the front 
panel. 

For obtaining uniform stability over the entire tuning 
range the primary and neutralising windings must be 
identical in their inductarice and capacity v alues, and as’ 
these values change with the setting of the tuning con- 
denser across the “secondary it follows that they should 
be equally influenced. In the modern Hazeltine neutro- 
dyne arrangement a two-start winding is employed, 

. ; . though constructional difficulties are 
“encountered in adopting this arrange- 
ment for amateur use. In this in- 
‘stance the windings. being of fine wire 
occupy limited space and are very 
tightly coupled. 

The aims in H.I. transformer de- 
sign which have been fulfilled in this 
instance are that resistance losses in 
primary, and-tuned circuit have -been 

- kept as low’as possible by the use of 
a good secondary coil and tuning con- 
denser. ‘The primary is of fine. wire 
to produce a compact low-capacity 
winding, its actual high frequency 
l resistance being of sm: all account com- 
pared with the resistance of the valve 
with which it is series connected. 
‘Next, that the tuned winding is as 
large as possibie, consistent with 
covering the required tuning range. 

Thirdly, that the primary to second- 

ary turns ratio has been adjusted ta 

suit the impedance of the valve, limit- 

ing, as far as possible, stray capaci- ' 

ties which might serve as a leak to 

the radio-frequency potentials, keep- 

ing the primary winding near the fila- 

‘ment connected end of the secondary. 
B 12 
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a 2 jt. Ebonite tube, 2hin. internal dia., 3/32in. wal (Britannia 
: Rabber and Kamptulicon Co., Ltd.). 
.1 Copper screening box (Wright & Weaire, 740, High Road, 
-` Tottenham, N.17). 
1 Cabinet, 7x 24x 8tin., with fittings (W. E. Ma-sən. Ltd., 
© Windus Works, Windus Road, Stamford Hül). 
1 Ebonite panel, 7x 24x Hin. 
-d Baseboard, 6} x 24in. 
- 1 Paexolin tube, 3in. dia. x lin. long. 
4 Peerless 5-ohm fixed resistors (Bedford Electrical Co.). 
1 Neutrovernia (Gambrell). 
: 1 Neutrodyne micro-condenser oes Engineering Co. T 
: 4 Fixed condensers, 2 mfd. (T.C.C.). 
1_ Fixed condenser, 0.2 mfd. (T. e C.). 
: 2 Fixed condensers, 0.1 mica (T.C.C.). 
: 1 Fixed condenser, 0.0001 mfd. No. 620 (Dubilier). 
2 Grid leaks, Dumetohm, 0.5 meg. 


1 aay choke (Pye). 


Approxinate cost of complete equipment . 


- Having proved the connections of the set by local recep- 
tion, distant stations can be tuned in by carefully rotating 
the dials together, finally controlling any tendency to 
self-oscillate by the critical neutralising adjustment at 
‘the front of the panel. _ 

- As the tuning ‘condensers follow a gaai law it 
is possible to give the tuning scale of the second’ dial 
irrespective of the actual size of the tuning coil. The 


cale shown ‘can be: fitted behind the H.F. tuning con- 


denser and adjusted to read correctly on signals from 
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_the local station. 
. closely correct for other settings. The calibration is 
practically unaffected by adjustments, of the neutralising ' 
condenser, which does, of. course, slightly alter the eee 
position of the aerial condenser.. 

Test can next be made for local station reception, using 
an earth wire and a short indoor lead connected to A,. ` 
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LIST Or PARTS 


[yore earth prene 


This calibration will be found to be _. 


299 


1 Anode resistance, $0,009 ohms (Varley Magnet Co., Lid.). 
1 Anode resistance, 100,000 ohms (Varley Magnet Co., Ltd.). 
2 Cyldon condensers, 0.0003 mfd. log mid line (Sydney 
S. Bird & Sons). 
2 Ethovernia dials (Burndept). 
16 Valve pins. 
1 pair Brackets, 54x Shin. (A. J. Dew). 
1 Ever-Ready 1% V-type “O” cell 
i Light Co.). 
1 Ever-Ready, 3 V-type, No. 1839 cell. 
1 Ever-Ready, 15 V. G.B. battery. 
5 Terminals (Igranic Elec. Co., Ltd.). 
} lb. 24 D.S.C. green wire. 
3 doz. small stiff vertical grid leak clips. 
Battery leads. 
Screws, nuts, brass rod. 
Sorbo rubber sponge. 
Wander plugs, etc. 


£14 . 10s. Od. 


(Portable Elec. 


The actual aerial on the car was set up by obtaining 
two pieces of brass tube exactly fitting one in the other 
4ft..and 3ft. in length. When stationary the aerial may . 
be extended, giving improved signal strength. | 


Ignition Noise. | 
Earth connection is actually picked up by deriving the 
filament current from the car accumulator, making sure in 
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the case of a twelve-volt system that the three cells on 


` the earth-connected end of the battery are used. ‘On a 


six-volt system it is better to run.the leads directly to the 
battery ‘rather than to pick up connection at the switch 
‘box, so as to avoid ripple and induction effects. 

The three 50-volt H.T. batteries can be probably 
accommodated near the car accumulator, a five-wire cable, 
well wrapped with insulating tape and passing through 


` a hole at the lower edge’of the back of the cabinet, being 
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The Motorists’ Portable.— . | 2 
used.for the purpose. Connection to the aerial rod is 
made by a thin lead passing across the top of the cabinet. 


The magneto, sparking plugs and ignition leads may be — 


found to give rise to considerable noise when attempting 
to obtain reception with the car in motion. 
This interference is not.due to sparking at 
the points of the contact breaker on the mag- 
neto, neither does it arise from the sparking 
at the plugs, for with the engine running at 
1,500 I.p.m. 50 sparks occur a second, pro- 
ducing a constant low-pitched buzz. Inter- 
ference, if experienced at all, will be found to 
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Fig. 8.—Constructional details of the cabinet and the aerial fixing. 
An ebonite bracket, as shown in the photograph at the beginning 
of this article, should be fitted to hold the aerial Steady, though 
holding only loosely to allow for differences in the vibration of 
the body of the car and the running board. 


be intermittent and is principally caused by brushing and 
feeble sparking taking place through weak points in the 
insulation of the leads to the plugs. Rather than wrap- 
ping the leads with lead foil.or braiding it is -better to- 
renew them to ensure perfect insulation. 


Wackbridge, Surrey. l Ž 


1AD, 1AW, 1AY, 1AJ, 1BR, 1BQ, 
1BI, 1BL, 1IC, 11D, 2AB, 2AG, 2AR, 
2AV, 2AK, 2AX, TAA. Chile:—SC 


Wireless Pad 
World — a 


- hooked ends. 
` quite inexpensive to buy. 
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Tests on the ‘Road. 


The containing cabinet is built from šin. mahogany 


-with a completely removable cover and finished a polished 


black, as is usual in the case of car fittings. Holding- 


down clamps are made from łin. brass rod hooked at one 
end and threaded to take fin. Whitworth wing nuts at 


Recesses in the top of the cabinet locate the 
These should be 


the other. 


Many interesting observations will be made journeying 
through a suburban area and listening to the local station 
with telephone receivers. Signal strength wili be found 
to vary considerably, ‘and from tests made it is obvious 
that reception is. greatly improved when passing near to 


-an aerial to which an oscillating valve set is connected and 


tuned to the local station. As the set is not used in an 
oscillating condition, a heterodyne beat note will not be 


set up, evidencing that it is essentially the oscillating set ` 


which is interfered with by other oscillators. When, 


however, a receiving set was adjusted to create a hetero- 


dyne note, that sime note was picked up quite strongly by 
the car receiver. Te 2 

Vibration may cause the dials to slip away from the 
correct tuning position unless clamped up to give a some- 
what stiff movement. 


There is little point in going to the trouble and expense 


óf building any set that is not in some way better than 
previous sets.- In this instance the writer takes the re- 
sults given by the Special Demonstration Receiver’ as to 


its ability to bring in distant transmissions as a standard 


for comparison, In building this set each of the parts 
were interchanged with the equipment of the Demonsfra- 
tion Receiver and tested for comparative performance 
before adopting them. ; : 

i Described in the issue of February 16th, 1927. 


AIF, 4IT, 41Z, 4JR, 43S, 4LL, 406." 


40M, 4RW, 4RY, 4ST, 4TE, 4TI, 
4WI, 5AAF, 5AKY, SEK, SJY, 50A; 
9AFX, 9AKK, QCAJ, 9CPM, 9DHI, 


9DOL, 9SV, 9VZ, 9XT. Various :—AQE, 
ARDI, KEM, KDO, KTC, KUMT, 


2AB, ZAS, 2BŁ, IJ. Argentine :—SA 
AF1, CB8, DE3, DW4, FN8, GAZ, 
HA2, HA3, HD4, HEI. Uruguay :— 
“U 104A, 1CD, 2AH, 2AK. a 
H. E. Smith 
a | (2BZW). 

(O-v-1 Schnell) on 30-36 metres. 
Rristol. 

(March 20th to April 20th.) 

Argentina :—SA BA1, BR7, DB2, 
DES, DH5, DR4, DW4, EN8, FC6, 


HA2, HAS, HB1, HE1, HD4, HG1. NJ 2PZ.. Mexico:—NM 1J, 5B. 
Australia :—0A 2AY, 2GW, 2MS, Nicaragua :—NN M3Y. New Zealand :— 
2SA, 2SH, 2TM, 2WB, 2YI, 3AM, OZ 2AF, 2BG, 2BR, 2BX, 2GA, 
5BQ, 3DC, SES, 3X0, 4BD, 5AN, 3AI, 4AA, 4AE, 4AC. South Africa :— 
SRG, SHG, SKN, 5LF, 5WH, 6MU, FO A3B, A3W, 44X, A5Z, A3X, 
ICW, 7AL. Belgian Congo:—CBF2. A6N, 3SR. Syria:—AR 8LHA. Uru- 
Brazil:—SB 1AF, 1AJ, 1AN, 1A0, guay:—SU 1AM, 1BU, 1CD, 1CG, - 
1AR, 1AW, IBA, 1BR, 1BK, IBL, 1CX; INA, 10A, 2AK, 2BC. U.S.A. :— 
1B0, 1BU, 1BW, 1BY, 1CA, 1CB, NU 3ABL, 3ACM, 3ADL, 3AHP, 
1CK, 1IB, IC, 11D, 2AA, 2AG, 2AJ, AJH, 3AKS, 3AUV, 3BCD, 3BQZ, 
2AL, 2AR, 2AU, 2AV, 2AX, 2EG, 3CBV, 3CDS, 3CE, 3CJN, 3CP, 3DQ, 
2IB, 2IG, AC, SAA, TAA, TAB, EF, 3FZ, 3GP, 3IU, ZLD, ZLQ, 
AUX Canada :—NC 1AD, I1BR, 3LU, 30W, 3QF, 3QL, 3QW, 3RE, 
2AX, 2BE, 2D0, 2FG, SBT, 3FC, 3SK, 3SH, 3SJ, , OVE, 4BK, 
SNJ, SWAB, 3XQ. Chile:—SC 2AH, 4BN, 4CB, 4CK, 4DB, 4EF, 4HZ, 


-2AR, 2AS, 2BL, 3AG. Costa Rica :— 


NR CTO. Cuba:—NQ. 5BY, 8KP. 
Dutch -West Indies :—NL 1P. Egypt :— 
1HF. French‘ Africa.—FQ P.M. French 
Indo-China :—AF HVA, 1B. Haiti :— 
NT DCZ. ‘India:—AI 2KW, 2KX. 
Italian Libya :—FI 1CW.. Jamaica :— 


NE8JC, NE8AF. The following heard on 
20 metres :—Brazil :—SB 5AB. Canada :— 


NC 1AR, 1€0, 1DJ. U.S.A. :—NU 
3AKG, BWT, 3CCH, 3PS, 4BL, 
4DV, 43R, 4QY. 4S1,. 7EK, 9AFB. 


9AWB, 9AXB, 9BAS, 9BPM, 9CCA, 
9CP, 9CXX, 9DPM, 9ES, 9KV. OMI. 
(0-v-1). C. R. Ponting. 
Acock’s Green, Birmingham. 
{February 4th to April 4th.) 


U.S.A.:—NU ZAHL, 3AFW, 3BW, 
9AX, 9CN, 9SJ, 9BZ. Brazil:—8B 
IAA. 1AB, 1AK, 1A0, 1AW, LB, 


IBR, 2AG, 2AR, ZAX. South Africa:— 
FO A3W, ASB, AON, Morroceo :— 
FM 8MB, 8RGS, 8PMR, 8VX, OCRB. 
Argentina: —SA CW4, HD4. Russia:— 
EU OS5RA, O8RA, O9RA, 1VZ, IUK. 
Canada:—NC 1BR, 1AD, 3JM. India:— 
AI DCR. Uruguay:—SU 2AK. Syria:— 
AR 8LHA. Australia :—OA 3DC, SWH. 


New Zealand:—OZ 2AC, 2BX, 3AC, 
4AM. Jamaica:—NJ 2PZ. Abyssinia :— 
FA FAI, FA2. Tripoli:—FI 1CW, 


ITA. Traq:—AQ 1DH. 


L. Davis, Jan. 
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A Section Mainly Sse the New Reader. 


NEUTRALISING. 

_ The mistaken idea that the balanc- 
ing or neutralising of a receiver hav- 
ing a single H.F. amplifying valve 
is a difficult matter seems to be still 
prevalent. While special precautions 
have to be taken when setting up a 
two-stage amplifier, the balancing of 
a single stage calls for no elaborate 
procedure. — 

To- carry out the operation, the 
neutralising condenser is set at mini- 
mum capacity, and the tuning con- 
densers are rotated until the circuits 
come into resonance. If everything 
is in order, the H.F. valve will now 
oscillate violently, as will be indi- 
cated by the production of a rushing 
noise in the telephones, or a hetero- 
-. dyne Whistle if the set happens to be 
tuned to a station: The balancing 
condenser should now be rotated until 
this oscillation ceases. ‘The next step 
_is to readjust both tuning capacities 
and then to re-balance if necessary. 
' The above procedure may be re- 
peated again if the set is not per- 
fectly stable. It is, of course, casiest 
to adjust when: listening to signals, 
as under these conditions the presence 
-of oscillation is more edsily detected. 

It is as well to carry out the opera- 
tion of balancing a receiver with the 
H.F. condenser  set.- at approxi- 


qin 


mately half its maximum capacity ; 


an adjustment made in this way 
should hold good over the whole 


tuning range -provided the set is — 


ene designed. 
ooo0oo 
| “ ALI- WAVE FOUR ” a 
«| TRANSFORMERS. 


The amateur who has access to 
a lathe may prefer to make his 
own formers for the coils used in the 
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“* All-Wave Four ”’ kanad The 
method of construction shown in the 
accompanying diagram results in 
transformers as effective as the ori- 
ginals. While they are easier to wind 
by mechanical means, no other ad- 
vantages are suggested. 

A Paxolin cylinder, 34in. long and 
3in. in diameter, is fitted with an 
ebonite ring having an external dia- 
meter suitable for insertion. into one 
cnd, and an internal diameter of 
rin. Six pins, with -soldering tags 
(one is ‘‘ dead ’’), are spaced equally 
on a diameter of 2łin. An ebonite 


cross-bar, which serves as a conve- 
nient handle when changing coils, 
should be fitted to the other end. 


An interchangeable H.F. transformer. 


A suitable ebonite base, carrying 
six plug sockets, must, of course, be 
provided. It should be remembered 
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that perfect contacts are essential in 
an H.F. transformer, so both pins 
and sockets should be very carefully 
chosen; the so-called ‘‘ banana ”’ 
plugs, with spring sides, may be 
found to be better: than the more 
common split pins. 

In the illustration the lettering 
against each pin indicates the ulti- 

mate connections of the correspond- 


ing sockets. 
000 o 


MECHANICAL VIBRATION. 


When trouble is experienced with 
J.F. instability the cause may some- 
times be traced to the transmission of 
mechanical vibrations from the loud- 
speaker to the receiver. This is par- 
ticularly likely to be the case when 
both instruments are on the same 
table, and, of course, the remedy is 
obvious. The effect is comparable to 
that form of howling which is pro- 
duced by the action of sound waves 
from the loud-speaker on the valves. 

Dooc 


THE SELECTIVITY OF AN H.F. 
AMPLIFIER. 


One of the most certain and easiest 
methods of improving the’ selectivity 
of-a receiver with the modern type of 
high-frequency transformer with 
«Litz ” secondary and air-spaced 
primary and neutralising windings 1s 
to use an H.F. amplifier, a valve 
having a higher impedance than that . 
for which “the transformer is de- 
signed. Generally speaking, an im- 


| pedance- greatly in excess of 50,000 


or 60,000 ohms is not recommended, 
but it should be pointed out that the 
published figures of 70,000 or 80,00 
ohms relating to a number of valves 
at present on the market may be 
brought down consideranly by in- 
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creasing the H.T. voltage applied to 
slightly more than the usual 120 
volts. The valve should have a high 


magnification factor, of some 30 or - 


40; a number of: suitable patterns, 
which are usually sold for resistance 
coupling, are on the market. 

Great care must be taken not to 
apply an excessive grid-bius to these 


high impedance valves ; certain types 


have a special electrode construction 
. ` 66 9? . 
giving a ‘‘delayed”’ grid current, and 


DISSECTED DIAGRAMS. 


Practical Points in Design and 
Construction. 

No. 70 (a).—A Single-valve and 
Crystal Reflex. 


(Concluded from last week’s issue.) 


< 
O 
O 
D 
C2 
<> 
> 


L.'T. negative ts earthed and the crystal is 
connected across a part of the H.F. trans- 
former secondary. ‘Che rectified output is 
passed througn the primury of the L.F. 
transformer. Note that—— 


ITE connection of the crystal to 
the transformer secondary is a 
matter of great importance in a re- 
ceiver of this description; unfortu- 
nately, however, it is impossible to 
lay down hard-and-fast rules, as 
everything depends on the effective re- 
sistance of the crystal. The lower 
this resistance the fewer should be 
te number of turns across which it 
is connected. A low-resistance speci- 
men of galena may be joined to per- 
haps the twentieth turn above the 
earth: ] end of the secondary, while 
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their makers’ instructions to the effect 
that no grid bias is required should 


be observed. 
: [ome meme) 


ACCUMULATOR CHARGE © 
DURATION. 

It is an easy matter to ascertain 
the length of time which a given accu- 
mulator should last on a single 
charge, provided the current con- 
sumed by the valve filaments and the 


capacity of the battery is known. To 


~ 
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obtain the working life per charge, it 


‘is -merely necessary to divide the. 


ampere-hour capacity of the battery 
by the total current consumed: The 
result will-be in hours. | 
Certain batteries are rated in ‘‘ ig- 
nition ampere-hours’’; in this case 
the result. as given by the above cal- 


- culation must be divided by two. 


Fortunately, this misleading method 
of rating (as far as wireless purposes 
are concerned) is now almost obsolete. 


The present series of diagrams is intended to show progressively, and in an easily under- 
standable manner, the various points to which special attention should be paid in the | 
design of typical wireless receivers, and at the same time to assist the beginner in mastering 


the art of reading circuit, diagrams. 


single-valve reflex receiver shown below is capable of operating a loud-speaker. 


If components and values are carefully ehosen, the 


The 


data given apply to the normal broadcast waveband, on which all reflex receivers work 
at their best. x l 


‘ Worerererere 
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-the L.T. negative lead is common to 
part of this circuit, and is at the Low-poten- 
tial end. The insertion of telephones, with 
an H.F, by-pass condenser, completes the 
receiver, which, however—— 


a perikon combination is often tapped 
to. the centre point. In practice, a 
numixr of temporary tappings should 
be made and the final connection de- 
cided upon as the result of an actual 
trial. 

It will be noticed that the lower 
end of the H.F. transformer second- 
ary is joined to L.T. negative; this 
means that the low-potential part of 
the H.F. circuit is definitely ‘‘ tied 
down °’ to earth potential, with a 
considerable improvement in the 
stability of the receiver. 


JOQYYVYY 


——may be improved by the addition of 

an H.F. choke and a by-pass condenser C; 

as shown above. Waile not essential, this 

modification gencraily makes for easier 
and more. stable operation 


A capacity of o.oor mfd. is suit- 
able for the by-pass condenser C4. 

The H.F. stroke may be of a com- 
mercial pattern, with an inductance 
of some 40,000 or 50,000 micro- 


` henries ; it must be kept clear of the © 


other H.F. coils, and should be of 
small diameter. The condenser C,, 
which is, in effect, across the L.F. 
transformer primary, should be 
chosen in accordance with the recom- 
mendation made by the makers of the 
latter component ; a capacity of from _ 
0.0003 to 0.001 is generally suitable. 
B 16 
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NATIONAL BROADCASTING COMPANY 
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-How Unified Control is Rapidly Raising the Quality of American Broadcasting. 
| ee © By A. DINSDALE. | 


N November 15th, 1926, the National Broadcast- 

ing Company made its formal bow over the air 

to the great radio audience of the United States. 

The formation of the company marks a logical step in 

the evolution of broadcasting in the country of origin of 
the art as we know it to-day. 

The objects of the company are to provide a truly 

national broadcasting service which will bring within easy 

range of every inhabitant of the United States, wherever 


object is to provide these stations with programmes ot 
national scope and to distribute them to such other broad- 
casting stations as may wish to take them. We shall, 
however, endeavour to avoid duplication of programmes in 
the same territory.’ — | 
The writer was privileged to meet Mr. Aylesworth re- 
cently while travelling on the same boat, and was fortu- 
nate in being able to discuss matters at first hand and in 


- situated, the very best 
programmes it is possible 
to produce.. 

Owen D. Young, a 
member of the National 
Broadcasting Company’s 
Advisory Council, said re- 


cently: ‘It is quite ap- | 


parent fhat to .a large 
degree broadcasting ‘must 


be national-in scope in : 


order to give listeners the 


kind of service they 
should have. If the 
National Broadcasting 


Company cah provide the 
highest quality of pro- 
grammes which exists in 
the United States, no 
inatter where the point of 
origin may be, and can 


disseminate it completely _ 


throughout the country so 
that everyone can hear it, 
no matter where he may 


be, and if it can do this : 


. without charge upon the 
listener and without un- 
fair discrimination be- 
tween those fairly entitled 


Pa a a ae at Or E E E EO ea ee ea eae 8 8) (ae ee O16 a eS 
CROC Cera ee meter eet eds ns Oe ees EO Dt cs BOE H ERE ere eee Tee RP OEHOSAODSEsaseeesr OPT Seevetetawersseoescssesesoveres sesnereer ee | 


A Special Message from MERLIN H.. AYLESWORTH, 
President of the National Broadcasting Company, to British 
| Broadcast Listeners. | 


British broadcast listeners are already very familiar with our 


American broadcasting, as broadcast through Stations WEAF, a 


WJZ, WGY, and KDKA. These are the four high-powered 
stations in the networks of the National Broadcasting Company 
that are the most often beard by British listeners. 


Sir John Reith has accepted our invitation to come over to 
New York to attend the inauguration of our new building and 
studios, and I hope then to have an opportunity to discuss with 
Sir’ John ways and ‘means whereby the National Broadcasting 
Company and the Brilish Broadcasting Corporation may proceed 
to an interchange of programmes. ' 


If this can be arranged, and the engineers of both institutions 
can overcome the technical difficulties involved, we hope to make 
British Broadcasting as familiar to American listeners throughout 
the country, by means of our networks, as American broadcasting 
ts to British listeners. 


There would seem to be no reason why some message of great 
importance, either from America or from Great Britain, which 
would be of interest to the people of both countries, should not 
be freely exchanged through the medium of the facilities offered 
by both broadcasting organisations. 


S position by 


securing the special message to The Wireless World 


readers printed on this 
page. 

Mr. Aylesworth further 
described the National 
Broadcasting Company's 
explaining 
that, from a broadcasting 
point of view, the N.B.C. 
is to the local broadcast- 
ing station what the Asso- 
ciated Press is to the local 
newspaper, from a news 
distribution point of view. © 

The company has also 
made arrangements with 
the leading electrical firms 


“to prosecute still further 


their researches into radio 
problems so that they may 
be able to make use of the 
latest technical develop- 
ments. 


Radio Advertising—the 
American Attitude. 


And how is this 
ideal system to be paid 


for? Who will provide 


the super-excellent pro- 
grammes, since there is to 


to use the facilities, it 
will, in my judgment, -` | 
have rendered a great service to the American people.”’ 
Merlin Hall Aylesworth, President of the National 
Broadcasting Company, put it in another way in his open- 
ing remarks at the company’s inaugural programme. He 
said: ‘‘ The National Broadcasting Company owns only 
one station, and that is WEAF in New York City. It 
will manage stations WJZ .in New York and WRC in 
-© Washington. Using stations WEAF and WJZ as centres 
of ‘distribution, we are able to provide at least two net- 
works of associated stations throughout the United States 
and so ensure.a wide diversification of programmes. Our 
B 17 
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be no tax or other obliga- 
F tion upon the listener ? 
The answer lies in indirect advertising. In America, 
as is well known, advertising has become an exact science 
—almost an art. Commercial and business interests will 
eagerly seize upon every possible medium which can be 
used to make known to the public their name and line 
of business. The American public ‘is used to this, and 
does not mind the inclusion of broadcasting as still 
another medium, especially when it gets something in 
return—a fine programme. . | l 
= The advertisers, on their side, have discovered that 


_ broadcasting offers an unrivalled medium for reaching, 
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The National Broadcasting Company.— 
in America, some six million homes, in a manner. that 
no other medium could possibly do. For this’ reason 
Frank A. Arnold, Director of Development of the 
National Broadcasting Co., says that ‘f commercial broad- 
casting is the fourth dimension of advertising,’’ the other 
three ‘dimensions being the newspapers, magazines and 
posters, signs, etc. 

To- day, therefore, an American advertiser who wishes 


to use the broadcasting medium engages artists and a suit- 


able broadcasting station and broadcasts what is known 
as the “ sponsored programme.’’ His name (and some- 
times that of his Popas will be mentioned as being re- 
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Before the formation of the N. B. C., Station WEAF, 
New York, was owned and operated by the American 
Telephone and Telegraph Co., and WJZ was owned and 
operated by the Radio Corporation of America. Both 
these stations were’ linked up with a limited number of 
stations in other States, and these networks were known 
as the Red and Blue chains. 

In taking over the two New York stations the N.B.C. 
retained the Red and Blue chains, and these have formed 
the nucleus from which has grown a nation-wide network 
of ‘‘S.B.’’ on a gigantic “scale, with alternative pro- 
grammes: available almost, throughout. By that is meant 
that an alternative programm of the highest quality, but 
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Fig. 1.—Land-lines used for the trans mission- of President Coolidge s address, Washington’s Birthda 
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» February 22nd, 1927, broadcast 


by the National Broadcasting Company through its 42 associated sta ons. 


sponsible for giving the radio audience an opportunity to 
hear so-and-so. 

When this plan was first tried out there was consider- 
able outcry against it, for the obviousness and sometimes 
the blatancy of the announcement was unpalatable to the 
listeners. 
much greater unobtrusiveness and create no offence. As 
Mr. Arnold puts it, ‘‘ No one thinks less of Grand Opera 
because it has its guarantors.’’ Se / 


Extending the Networks. 


Over $2,000,000 will be expended for broadcasting 
talent alone in 1927 by commercial and business interests 
sponsoring programmes over the National Broądcasting 
Company’s networks. 


~ 


To-day such announcements are made with. 


of different character, is ‘available. There are also avail- 
able to most listeners, of course, the lesser low- powered 
stations, providing more or less inferior programmes. 
The N.B.C. do not in any way desire to usurp a 
monopoly of broadcasting. ‘They do not desire to étimi- 
nate the small broadcaster. On the contrary they invite 
competition. ‘The small broadcaster has his places; 
cannot afford to supply a high-grade programme, butjthere 
are thousands of listeners who desire to listen to the/class 
of matter he has to purvey.. The N.B.C. do not ‘wish 
to broadcast such matter, so that the two interests cannot 
‘clash, and both may live without there being any quéstion 
of a monopoly. yee * i 
‘It-would scarcely be- poss ig for one organisation to 
hold a monopoly: of broadcasting in a country so vast as 
America, which has twice the area of Europe. , The 
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_ coast of Ireland and Moscow. 


-the - 


= Angeles in the south. 


Station WEAF as the key 
The complete network is shown in Fig. 1, and 


to Florida and Texas, and 
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The National Broadcasting Oom- 
pany.— - 

distance from New York to 

San Francisco is about equal 

to that between the. west 


It was at. first anticipated 
that the task of widely ex- 
tending the Red and Blue 
chains would take many 
months, but the country-wide 
demand for the opportunity 
to hear the very best artists 
in every sphere speeded up 
process considerably. 
To date, over 100 stations 
have applied for the network 
service, which, starting from 
New York, extends north to 
the Canadian border, south 


west to the Pacific coast from 
Seattle in the north to Los. 


‘How the Chains are 
Operated. 


To explain the ‘operation . 
of the chains, let-us consider 
the Red chain, which uses 


[i 
CONTROL 
OR MIXING" 
PANEL 


station. 
covers a total ‘line distance of somie 10,000 miles. The 
stations are, of course, linked up by telephone lines, and 
when the ‘entire chain is in operation 400 engineers are 
required. to operate it. Half of this number are tele- 


_phone engineers and half radio engineers. 


Connecting: up the special circuits, testing them and 


making sure that they are kept free from noise and in.’ 


constant connection with each other occupies the attention 
of the telephone engineers. The term ‘‘ special circuit ”’ 


should not be confused with the ordinary telephone « cir- - 


Announcer’s control panel at the National Broadcasting Com- -/ 
pany *s Station; WEAF. This inaina areng is situated in the studio 
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Fig. 2.—Arrangement of microphones for broadcasting a performance of ‘‘Faust’’ from the 


hicago Civic Opera House. 


cuit. True, these “ special circuits ° which are used 
for linking up the broadcasting stations are telephone cir- 


cuits, but they have. been cleared of. all other traffic and 


specially prepared to carry the wide range of frequencies 
involved in broadcasting. 

The ordinary American long-distance telephone circuit 

may carry at the same time four or five telephone mes- 
sages, besides. numerous telegraph messages. [Each of | 
these is transmitted on a special frequency so that it can- 
not interfere with any of the others, but a special circuit 
between broadcasting stations can carry only the broad- 
cast transmissions. 

It must be equipped with special repeaters or valve 
amplifiers, since the ordinary repeaters used in telephone 
communication are not designed to cover at one time such 
a wide range of frequencies. The cut-off of the ordinary 
long-distance telephone line and its associated repeaters 


-is at about 2,500 or 3,000 cycles, whereas a circuit for 
broadcasting must carry frequencies up: to about 8,000 
‘cycles. 


Starting from the studio of WEAF, programmes are 
first carried by special telephone. circuits to the Bell 


` System Building, at 24, Walker Street, New York, where 


the central] exchange is situated. At the same time they 


are also sent by wire to the Bell Telephone Laboratory, at 


463, West Street, on top of which building WEAF’s 
aerial is suspended.- 

- From Walker Street a huge network of lines radiates, 
covering the entire country, and the outgoing programmes 
are put on to the special lines of the Red chain. The 


ramifications of these lines can bést be followed by ee 


ence to the map in Fig. 1. 
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The National Broadcasting Company.— 

‘At junction: points where two or more circuits -join, 
and at other positions along the line, valve amplifiers are 
used to amplify the sigrials travelling over the circuits, in 
order to make sure that practically. the same signal 
strength is delivered to each of the stations which are 
broadcasting the programme. 

In addition to the special telephone circuits, on which 
the programme is carried, another circuit paralleling the 
first is used to keep all stations in the chain in constant 
communication with each other by telegraph. 
manner, the condition of the various circuits is checked at 
regular intervals to make sure that every word and every 
note of the programme which is originating at WEAF is 
reaching all of the stations in the chain with good volume 
and without extraneous noise. | 


Programme Material. 


Turning now to the programme side of the National 


Broadcasting Company’s activities, a review of the pro- 
granimes presented during the few short’ months of. the 


company’s existence reveals a surprisingly large number . 


of outstanding features. 

Commencing with the company’s inaugural programme, 
we find such internationally known features as the New 
York Symphony Orchestra; Harold Bauer, the distin- 
guished concert pianist; Mary Garden, the opera star ; 
and the inimitable Will Rogers. A remarkable feature 
of this broadcast is that Mary. Garden’s voice was 
‘“ nicked up ’’ from Chicago, and Will Rogers spoke from 
Independence, Kansas, and yet the entire programme 
went through without a hitch, perfectly timed. 


Iny ut ccntrol bor rd at station WEAF, 195, Brcadway, New York. The telegraph sounder in the 3 
forcground is for maintaining communication with other stations in the N.B.C. chain. 
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ball match being played in California, 


In this. 


MAY 11th, 1927. 
On New Year’ S Day listeners in the ‘north-eastern’ sec- 
-tion of the country, in the grip ọf the intense cold of 
midwinter, were treated to a detailed report of a foot- 
where the 
announcer sat in the open in his shirt sleeves. = 


7 on Grand Opera. 


Pa 


The first nation-wide transmission of Grand Opera 
from the stage was accomplished by the N.B.C. on 
January 21st of this year in a manner which attracted the 
attention of the whole country, not only as an artistic 
achievement but asa technical achievement ås well. On 
this occasion there came to millions of homes, for the 
first time, not only the arias of a great opera, but the 
actual feel and atmosphere of the Civic Auditorium in 
Chicago, where a distinguished audience sat enraptured 
at a performance of '‘ Faust.’ Of this, more anon. 

.On February 22nd forty-two- stations, as shown on the 
map, broadcast President Coolidge’s address on the occa- 
sion of Washington’s birthday. It is estimated that in 
the United States alone twenty-five million people hear 
. this address, which was also picked up.on the short wave 
and rebroadcast by the B.B.C. 

Besides this list of leading features, there is a list made 
up of 14 famous operatic stars, 15 great concert stars, 
four leading orchestras, nine stage aes .and many others 
who have broadcast. : 

Amongst the material broadcast are 14 recitals anl 
tabloid operatic performances, seven light operas, an:! 
four dramatic performances. Three of America’s lead- 
ing bands and Six, os her leading religious lights have alse 
appeared before the micro 
phones of the Red and Blue 
chains. Other matter in- 
cludes labour discussions, 
addresses on governmental 
and -political education, 
general education, discus- 
sions on current events, 
outstanding sporting events, 
agricultural courses and in- 
formation, and popular 
orchestral music, all broad- 
cast by persons who are 
acknowledged leaders in 
their particular sphere. 


~ 


How “Faust ” was Broad- 
cast. 


The broadcasting of 
‘Faust from Chicago 
Civic Opera House was an 
outstanding technical 
achievement in itself, for 
as many as fifteen micro- 
phones in parallel had to be 
used. Such a large number 

_ had never been handled be- 
fore, and some clever work 
had to be done to arrive at 
the correct positions and 
also in connection with the 
controls, or  ‘‘ mixing 

R 20 ` 
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panels" as they are 
called. : 


For a week before the 
performance engineers were 
busily engaged installing 
their apparatus and 
making trials during the 
rehearsals. To pick up the 
sounds from the stage two ` 
microphones were placed in 
the - flies, and seven along 
the footlights. Three micro- 
phones in the orchestra pit 

picked up the orchestra, 
whilst two - more, hung 
high up over the audience, 
served to pick up the inci- 

‘dental noises amongst the 
audience which go to make 
up the ‘‘ feel ’’ and atmos- 
phere of a „great audi- 
torium. ' 

- These same two micro- 
phones also served to pro- 
- vide an echo effect by pick- 
ing up sounds from the 

l stage a fraction of a second | 
later than the footlights | 
microphones. 

The arrangement. is s shown diagrammatically i in Fig. 2. 

During the initial trials to find the best positions for 
the microphones, trained musicians joined the engineers 
in listening, by means of a monitoring system, to the 
results, and they offered expert advice: on the musical 
side of the effects. 


Musicians also helped with the problem of linking | 


microphones into groups and in their proper control, at 
the ‘‘ mixing panel.’’ This pane] served as the central 
- control point for all the groups of microphones, and it 
was, here that all the microphone outputs were added 
together and sent out: over the line as the ` uae 
broadcast. - i 5 


Obviously, careful handling was ; necessary, or certain | 


instruments in the orchestra, or parts of the perform- 
ance, could easily have been over-accentuated. That a 
perfect balance was obtained throughout, to the complete 
satisfaction, and even amazement, of musical critics 
listening all over the country, speaks well for the careful 
and- expert | work of the controllins engineers and 
- musicians. : 

On the occasion cf this broadcast, only EA S1X 
stations had been linked up in the N.B. C.’s network. It 


was not until the occasion of President Coolidge’ gs address | 


that the chain was extended to for tye -two stations, as shown 
in Fig. 1. 
The Latest in Studio Design. 


The N.B.C.’s engineers recently | had an opportunity 
to make use of all their accumulated ‘knowledge of studio 
design when they were called in to design one for New 
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Reception room at one of the N.B.C. Stations. 


York’s latest picture house, the Roxy Theatre. This 
theatre is the largest in the world, and superlative in 
every degree in everything appertaining to it. i 

In the building of it a large space was left empty for 
broadcasting purposes, and the N.B.C. engineers were 
given a free hand to fill it. 

Besides giving a moving ‘picture entertainment, the 
Roxy Theatre provides variety. turns, and every Monday 
night a variety entertainment from the theatre is broad- 


cast through: WJZ. 


For this purpose the studio was constructed on the fifth 
floor of the building, far enough above street level to 
ensure thàt’no interference should be: experienced from 
street noises. A unique feature is the visitors’ gallery. 
It is sound-proof, and shut ‘off from the studio by a glass 
window through which. visitors can watch the perform- 
ance in the studio below whilst’ listening to it as repro- 
duced by a Joud-speaker. 

Having been given an entirely free hand the engineers, 
working in conjunction with the architects, were able to 
design a studio with as nearly perfect acoustical proper- 
ties as modern experimentation ` in the study of sound 
and echoes can at the present time produce, and a systein 
of control apparatus for relaying the programmé to the 
broadcasting station which is a morlel of convenience and 
efficiency. 

The studio is ened without pillars or renk: 
in the wall surfaces which might destroy its acoustical 
properties, and every corner of the room, inciuding thosc 


between the, side walls and the ceiling, is exactly a ġo- 


degree angle. 
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The National Broadcasting Company.— 

Through the middle of the ceiling a square shaft runs 
to the organ loft, which ‘contains-a specially designed 
organ used for broadcasting only. Above the surface of 
the ceiling, in the loft, the four walls of this shaft 
consist of shutters, any of which can be opened to any 
degree, controlling the volume of the organ music which 


can enter the studio and reach the microphone, as well 


as allowing emphasis to be placed upon any desired por- 
tion of the music. The organ is played from a manual 
in the studio directly below the loft. 

At regular intervals round the walls of the studio are 
microphone outlets connected to the control board. Since 
many different kinds of music are to. be broadcast from 
the studio, including the work of. a large chorus, many 
- more microphone outlets have been provided than in most 
1emote-control studios. - 

Special lighting arrangements have been made, with a 
view to illuminating every portion of the studio without 
producing any objectionable glare. Special attention. has 
also been Lestowed upon the question ‘of ventilation, a 
point overlooked in a great many studios. 

From his place at “the control panel the control en- 
gineer can see the whole of the studio through a glass 
panel, and a complete system of signal lights enables 
him to communicate with the artists. Also seated in 
the control room with the engineer will be one of the 
assistant conductors of the theatre, who will assist the 
engineer in his control work so as to ensure a correct 
musical balance. 


- Future Plans of the N.B.C. 


Amongst the future plans of the National Broadcasting 
Company, perhaps one of the most important is the build- 
ing of anew WEAF. This decision was made when the 
station was sold by the American Telephone and Tele- 
graph Company to the N.B.C., the reason given being 
that the station, as at present located, interferes with 
research work being carried on at the Bell Telephone 
Laboratories, on top of which WEAF is situated. 

The new station is to be built outside the city limits, 
on Long Island, and it will have a power of 50 kW. 
It is expected to be ready some time this autumn, and 
it will incorporate all the latest principles of construc- 
tion and equipment. Some of America’s foremost en- 
gineers are engaged upon the work. 

By placing ‘the station out in the country the screen- 
ing effect of tall stecl-framed buildings will be eliminated, 
and this, coupled with the great increase in power over 
that at present employed, will give the station a vastly 
increased range. 

About June Ist next the N.B.C, expect to move into 
their new office building, which is at present under con- 
struction at 711, Fifth Avenue, New York. This build- 
ing, besides housing the executive and enginecring staffs, 
will also contain all the studios. 

In connection with these new studios an interesting 
experiment is to be tried. It has been argued by many 
that a temperamental artist cannot be expected to give 
of his or her best under conditions which are not har- 
monious to the artist’s particular temperament. Bearing 
this in mind, therefore, the N.B.C. are going to unheard- 
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of lengths in the decoration and lghting effects of their 
new studios. 

The gaudily decorated and brilhantly, even garishly, 
lighted studio may be expected to suit-some artists ; others - 
may prefer a quiet drawing-room effect; whilst still 
another type of artist may prefer a sombrely decorated, 
dimly lit library. 

These, it is understood, are the general lines upon 
which the N.B.C. are working, and the fruition of their 
plans, and the results of their execution, will be awaited 


with interest. When further particulars become avail- 
able, the writer hopes to give a detailed description of 
these studios, and the results obtained by their use. 


Educational Features. 


Another plan under consideration has to do with adult 
education. Just as now, under the present system: of 
broadcast entertainment in America, that entertainment is 
virtually endowed, so ‘the: NBG; hope soon to Splish 
an endowed ‘ Univer rsity of the Air.” 

This plan is based on the idea that it should be just 


«is easy for philanthropically inclined individuals or in- 
‘ stitutions to endow a 
endow 


) 


‘“ University of the Air ” as it is to 
an ordinary university or other institution of 
learning. 

Many people may be somewhat dubious as to the out- 
come of such an experiment, but at least the results will 
be awaited with considerable interest by both- “ high- 


ancl ‘ ‘lowbrows.’ 22 + 
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AUSTRALIAN BEAM SERVICE, 


Telegraphic instruments 
at the Central Radio Office, London, through which messages 
are sent to the beam transmitter at Grimsby and received 

from the corresponding station at Skegness. 
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BOOMING WIRELESS IN ITALY. 
To * popularise ° wireless reception, 
the Italian Government proposes to 
exact a small radio tax from all house- 
holders, whether they listen or not. 


. Signor Mussolini is reported to have 


planned an Italian ‘‘ Daventry.” 

0000 . 
LIFEBOAT INSTITUTION'S WIRELESS 

EXPERIMENT. 

The new motor lifeboat provided for 
Rosslare Harbour, County Wexford, by 
the Royal National Lifeboat Institution, 
is the first of the Institution’s boats to 
be provided with a wireless transmitter 
and receiver. | 

: 0000 
RADIOTELEPHONY AT R.A.F. 
DISPLAY. 

At the eighth Royal Air Force Dis- 
play, to be held at Hendon on Saturday, 
July 2nd, air drill by radiotelephony will 
again occupy a prominent place on the 
programme. 


No. 41 fighter squadron in place of No. 
25 squadron, which has performed the 
task for flie last two years. | 

wer 9000 

1,000-METRE FOG BEACON. 

The wireless 
Round Island Lighthouse, in the Isles of 
Scilly, will be brought into operation on 
May 20th.- In foggy weather. it will 
transmit the call. sign “GGG” re- 
peatedly for 48 seconds with intervals of 
three’ minutes, ‘using a wavelength of 
1,000 metres. j at 

K oo0oo0oo0 
“RED RUFUS.” 

Unpleasantness arising ‘out of ‘an 
“ osciHation’’’ problem had a sequel at 
the Bradford Police Court last week, 
when Mr. W. Marsden: was summoned by 
his neighbour, Mr. S. Brown, for threats. 

Mr. Brown complained that on Easter 
Monday the defendant had banged at his 
door shouting : ‘f I will ram this knife in 
your back, you oscillating -——. I will 
swing for you.” The defendant's wife 
admitted banging on the wall.and de- 
manding that ‘‘ Red Rufus ” (as she had 
nicknamed the complainant) . should 
“ give over oscillating.” «ss. 

Marsden was bound over for 
months and ordered to pay 4s... costs. 
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It is understood that the 
wireless manœuvres will be conducted by- 


beacon fog signal at. 
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MORE RECEIVING LICENCES. 


~The receiving licences issued. at the. 


end of March numbered 2,253,845, as 
compared wiih 2,235,000 at the end of 


February. A year ago the licence figure: - 


had just passed the two million mark. 
: o000 


AERIALS IN THE FATHERLAND. 


In Germany, according to a Court 
ruling, a tenant is not necessarily entitled 
to erect a wireless aerial against his 
landlord’s wishes. The question ‘must 
depend upon the terms of the lease. 

o000 

MARCONIT’S AS BOLIVIAN G.P.O. 

Under a contract with the Bolivian 
Government, Marconi’s Wireless Tele- 
graph Co., Ltd., has taken over the con- 
trol and operation of the entire postal, 
telegraph and wireless services of Bolivia 
for a period of 20 years. 

The Marconi Company entered into a 
similar arrangement with the Peruvian 
Government in 1921 with highly satisfac- 
tory results. 
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TOC H WIRELESS SET. 

A wireless installation subscribed for 
by the public through the Wood Green 
Group of Toc H has been handed over to 
the North Middlesex Hospital, Edmon- 
ton, by Sir Arthur Stanley. 

: 0000 
ACADEMY PORTRAIT OF 
DR. FLEMING. 

A portrait of Dr. J. A. Fleming, 
F.R.S., by Sir William Orpen, R.A., is ' 
exhibited at the Royal Academy in 
Room XI. This portrait was commis- 
sioned by friends and the old students 
of Dr. Fleming for presentation to Uni- 
versity College, London, as a memorial 
of his 42 years’ tenure of the Chair of 
Electrical Engineering in the College. It 
is considered to be an excellent likeness. 

. 0000 ` 

P.M.G. ON TRAMCAR INTERFERENCE. 

Sound technical advice regarding the 
elimination of interference from tram- 
cars is contained in a letter sent by Sir 
W. Mitchell-Thomson, M.P., the Post- 


HOW TO MEET A HEAT WAVE.—A suitably equipped motor-boat, with wireless 
receiver and cage aerial, photographed last week on the Thames near Kingston. 
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master-General, to Mr. W. J. Baker, 
M.P. for East Bristol, in response to an 
appeal by Bristol listeners who are 
troubled by this form of annoyance. 
The P.M.G. recommends the modification 
of sets to improve their selectivity and, 
alternatively, the fitting of suitable 
chokes and condensers in connection with 
a counterpoise earth instead of the usual 
direct earth. - 

With regard to suggestions. that the 
interference should be combated by sub- 
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FORTHCOMING EVENTS. : 


WEDNESDAY, MAY lith. 

_ Tottenham Wireless Society —At 8 pm. . 
At 10, Bruce Grove. Demonstration of : 
~" Neutrosonic-Seren ” Receiver, -by ; 

Messrs. The Igranic Electric Co., Ltà.. 
Muswell Hill and District Radio Society.— : 
At &p.m. At Tollington School, Tethers : 
down, N.10. Demonstration: “The : 
Uses of the Wavremeter,” by Mr ©. :; 
Jordan (G6JD). : 
North Middlesex Wireless Club.—At 8 : 
pm. At Shaftesbury Hall, Bowes Park. - 
Lecture: ‘‘ High Frequency Amplifica- 
tion,” by Mr. W. Gortland, l 


. SUNDAY, MAY 15th. ‘ 
Tottenham Wirelcsa Society.—Field Da: 
on the River Lea at Brozbourne, with’ 
transmission between various experi- 
mental stations. \ 


MONDAY, MAY 16th. 

Croydon Wireless and Physical Socicty.— : 
At 8 pm. At 128a, George Street. : 
Talk on *“ Methods of Amplification and : 
Reproduction,” by Mr. W. E. Ansell. 


WEDNESDAY, MAY 18th. 
Institution of Electrical Engineers, Wire- 
less Section.—At 6 p.m. At the Institu- : 
tion, Savoy Place, W.C.2. Lecture: “A g 
Wireless Works Laboratory,” by Mr. 
P. K. Turner. 
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stituting carbon rollers for the metal 
rollers in the trolley arms and by fitting 
condensers of 30 microfarads capacity 
across the overhead and earth contacts, 
Sir William states that considerable ex- 
perimental work would be necessary 
before these remedies could be adopted. 
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AIRCRAFT WIRELESS. 


At the opening session of the Inter- 
national Commission of Air Navigation, 
held in London, last week, it was recom- 
mended that all passenger airplanes 
should carry a wireless operator com- 
petent to transmit by wireless telegraphy. 
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=- LISTEN FOR KHABAROVSK. 

The Russian wireless — 
Khabarovsk. which is one of a chain of 
about a dozen stations in Eastern Siberia, 
is being completely modernised by the 
Westinghouse Electric and Manufactur- 
ing Company of America, which is sup- 
plying new valve equipment in place of 
the. existing spark apparatus. 

The Wireless World understands that 
Mr. Carl J.. Madsen, the company’s engi- 


‘neer, who.is installing the plant, is a 


short-wave enthusiast, and has taken 
with him his short-wave transmitter. On 


or about July 19th Mr. Madsen will 


attempt to communicate with KDKA, 
transmitting on 63 metres. l 


NEWS FROM THE 
TRADE. 
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The Hart “ Purse.” 


A useful advertisement novelty has 
been issued by the Hart Accumulator 
Co., Ltd., Stratford, London, E.15, in 
the form of a colourable imitation of an 
imitation crocodile leather purse contain- 
ing a folder giving details of Hart bat- 
teries. for all wireless circuits. 

o000 


A Battery Deal. 


-The General Radio Company, Ltd., 


235, Regent Street, W.1, has purchased 

Radiobats, Ltd , securing control of that 

company’s high-tension factory, which has 

an output of 7,500 cells per week. 
0000 


Wireless in Southend Charity Effort. 


In connection with an endeavour to 
raise £10,000 for the addition of a 
children’s wing to the Southend New 
General Hospital, an enterprising effort to 
gain publicity for the scheme was. recently 
made by the local wireless firm of S. H. 
Davis and Son. A public address system 
was installed on the front by the firm’s 
engineers and a mayoral speech was 
broadcast in addition to numerous 
musical items from Daventry. A sum of 
£200 was collected. 


station . at 


voltage from the mains 
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The Osram Bulletin. 


The April number of the Osram G.E.C. 
Bulletin, just received, contains an dn- 
teresting article on the three new Osram 
4-volt ‘‘ steep slope” valves besides 
pages devoted to the K.L.1 valve and the 
Gecophone power transformer specially 
designed for feeding current at_the correct 
to. the heater 
element. 
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LOUD-SPEAKERS ON THE FRONT, 
In connection with an appeal for the local 
hospital, a Southend wireless firm in- 
Stalled its own broadcast and public 
address system on the promenade. 


Supplying Fifty Loud-speakers. 

One of the largest hospital receiving: 
sets in existence is on view at Messrs. 
Holdron’s, Ltd., of Rye Lane, Peckham, 
S.E. Built for installation in St. 


Giles’ Hospital, Camberwell, under Zhe 


Daily. News scheme, the set contams 12 
valves, and will feed 1,100 pairs of head- 
phones and fifty loud-speakers, 


EMPIRE BROADCASTING. 


The need for the establishment of a short-wave broadcasting service to the Dominions has been frequently 
emphasised in THE WIRELESS WORLD, and formed the topic of discussion in our Editorials of 


April 27th and May 4th. 


Readers may be interested in the following extract from a London evening 


paper, in which our proposals are strongly supported. 


HE topic of Empire broadcasting, 

that is, transmitting direct from the 

Mother Country to the Dominions 
and the Colonies, has again been made the 
subject of discussion, and the B.B.C. are 
being urged tu make some effort in this 
direction, 

So far the best achievements have been 
made on the ultra-short waves round 
about 20-50 metres, and the majority of 
the successful communications have been 
carried out by amateurs. There is ‘no 
doubt, however, that listeners, both here 
and overseas, are intensely keen about 


the possibility of such a development. 

Perhaps one of the best performances, 
which gives much weight to the argu- 
ments of the advocates of an Empire 
service, was that recently accomplished by 


a Dutch station, which had its programme 


received at Sydney and re-broadcast to 
Australian listeners. | 

If a foreign station can successfully 
transmit to the Antipodes on a wave- 
length of 50 metres, there seems to be 
no logical reason why our own Corpora- 
tion should not begin to delve a little 
deeper into the possibilities. 


High-power stations are the fashion at 
the moment, but, so we are assured, will 
work on the broadcast wave band of about 
400 metres, if and when erected. 

Would it be too much to expect a little 
experimenting on the lower band, so 
that Britishers all over the world could 
listen? 

[f Australia will relay a transmission 
from a Dutch station, writes our wireless 
correspondent, what would she give for 
the - opportunity of dealing with a pro- 
gramme from England ?—HZvening Stand- 
ard, May 5th. 1927. 
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Using. Four-electrode Valves with 40 Volts H. T. 


F en fe By A. P. CASTELLAIN, B.Sc., AC.G.L, D.LC. 


HE a of. making a complete, self- contained, port- 

able receiver, with aerial, batteries and loud- speaker 

_all in the one case,, is by no means a new one, 

but in most cases portable sets are designed from the point 

- of. view" of obtaining a very low weight, even at the ex- 
_ pense of efficiency. 

The average portable set for loud- speaker work, using 
_ultra-lightweight batteries, will not give distortionless 
results for very many hours, owing to the load on the small- 
capacity H.T. battery, and also will not run for very 
long on one charge of its I..T. supply, even though valves 
having a very low consumption may be fitted. 

The- set to be described in this article, as its name 
implies, is not intended to be taken on a walking tour or 
carried to picnics, except in a car, but is intended prim- 
-arily for use at home or in the garden: Its batteries are 


‘sufficient to give a month’s average use with one charge 


of the L.T., and good quality is ensured by the use of 
H.T. accumulators, while the loud-speaker reception is 
restricted to the local station. This set is eminently suit- 


able for those people who wish to receive the local station 


but who do not want to be bothered with ‘‘ wires all over 
the place,’’ and who object to an outside aerial as being 
either unsightly or inconvenient to erect, or both—and 
quite a large number of Hsteners come into this category. 


The Question of Weight. ` 


It might’be objected that a self-contained receiver using 
-accumulators for high-tension as well as low-tension sup- 
plies is not going. to be very light in weight, and thus 
could hardly be called a portable set. However, this 


trouble is not nearly so bad as would be expected, since 


the H.T. accumulators complete actually weigh less than 

the L.T., accumulators, and the weight of the whole ‘set 

is only 381b. , of which the batteries contribute r5 lb. 

This comparatively light weight for the long time of 
B 27 
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running on one charge is s made possible by the use of four- 
electrode valves. 

The writer has recently described ! two receivers using 
four-electrode valves for L.F. amplification, where H.T. 
voltages of the order of only 40 volts were used and really 
good loud-speaker~ volume and reproduction obtained. 
The advantages of the use of large capacity H.T. batteries 
have several times been discussed în this journal, but in 


= view of the fact that accumulator H.T. is provided for 


in the Home Portable Set, these advantages will now 
briefly be shown again. $ 

An ideal valve amplifier should be supplied with con- 
stant H.T. voltage—which implies a source of high- 
tension of. negligible resistance—as otherwise the output 
current in the plate circuit of the valves will not vary 


exactly in, accordance with the input voltage to the grids, 
i.e., distortionless amplification will not be obtained. Now. 


when a dry battery gets old and exhausted its resistance 


increases enormously—the resistance of an average 60-volt 


battery, for example, may become many thousands of ohms 


' —and in a two-stage L.F. amplifier this resistance, in the 
_ absence of a shunting condenser, is usually quite’ enough 


to couple the low- -frequency valves together: and make 
them ‘‘ howl,” giving a high pitched note in the loud- 
speaker. A condenser of one microfarad (or more) capa- 


city used in parallel with the battery will have the effect 


of stopping the howl, since its impedance (or effective re- 
sistance) is only a hundred ohms or so at a frequency 
corresponding to the howling note, and thus the total 
effective resistance of the battery supply will be reduced 
to the order of. a hundred ohms, which will not give sufi- 
cient coupling for the valves to oscillate, buż—and this 


-is a point which cannot be too strongly emphasised, as it - 


is often forgotten—the actual resistance of the H.T. 


1 The Wireless World, March 9th, 1927, and May 6th, 1927. 
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Home Portable Loud-speaker Set.— 
battery has wot been reduced hy using a condenses across 
the H.T. in this way. Owing to the large current required 
by the average L.I". valve—the mean current being 5 milli- 
amperes or more per valve—the small type of high-tension 
battery using the smallest type of cells 
will be hopelessly overrun, giving a very 
short life, also distortion will be intro- 
duced, since the actual H.F. voltage sup- 
plied by such a battery at any momen! 
depends on the current taken from it. it 
follows, therefore, that from the point o1 
view of obtaining good reproduction it i> 
essential that the H.T. supply shall noi 
be overloaded—v.c., if dry batteries must 


he used on the score of convenience, the ` 
large size type cell is essential, even 


from the point of view of cost, if good 
quality is to be maintained. 

A small cell battery which is 
overloaded will only keep a suf- 
ficiently low internal. resistance 
for a very few weeks, after which 
it must be discarded, while the 
very large cell battery, costing 
about. two or three times as 
much in first cost, will last nine 
or ten times as long before 
being discarded for high resist- 
ance, while H.T. accumulators : 
of good make keep their low re. ** 
sistance for several years if 
kept charged, say, from two to 
four times per year, depending 
upon the capacity of the cells. 

This question of H.T. sup 
ply has been gone into at some 
length because so many people 
think the small cell H.T. is all right for loud-speaker work 
if an H.T. condenser is used, and to show that the more 
expensive large size dry cells or accumulators are really 
worth while from the quality point of view and also from 
the cost point of view when the cost of correctly running 
the set for, say, a year is taken into account. 


compartment. 


platform. 


The Circuit. 


To return to the Home Portable Set, the circuit is given 
in Fig. 1. The low-frequency side will be dealt with first, 
as it is with L.I. four-electrode valves that the writer has 
already dealt in previous sets, and which will therefore be 
more familiar to readers. -The first L.F. valve is coupled 
in the usual way to the second valve by means of a 4: 1 
transformer X, and a choke feed output to the loud-speaker 
is used from the latter. 
_ ‘This choke (Y in Fig. 1) 1s used in order to make full 
use of the low H.T. of 40 volts, although it introduces 
more weight into the set. The average loud-speaker resist- 
ance (D. C.) is between 2,000 and 4,000 ohms, and the mean 
current in the last valve is somewhere about 5 milliamperes. 
so that the D.C. voltage drop across the loud-speaker, if 
the latter is connected straight in the plate circuit of the 
last valve, would be from 10 to 20 volts. This voltage 

drop is not serious when plenty of H.T. is available, but 
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A view showing the detector valve 
Note the method of 
mounting the H.F. choke on the valve 


~the H.T. supply, and thus are used as space chg 
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where it is limited it is of the utmost importance to reduce 
this loss as.far as possible. ‘The choke-Y actually used 


is a Pye 32 henry choke, which has the comparatively low 


D.C. resistance of about 700 ohms—giving a D.C. voltage 
drop of about 34 volts only at 5 milliamperes plate current, 


' j t T; : 
which is noi a serious item even with low H.T. yoltages. 

The use of a choke feed output, as it is called} has 
another advantage in that no direct current flow: thipugh 
the loud- speaker windings which Would tend to satu rate ‘the 
soft iron pole-pieces of “the latter, thus producing - 
tion, and in the case of most small Joud- speakers 5 5: 
amperes would go some way towards doing this. 

The inner grids of the two L.F. valves are So a 
together and tapped on to about 10 to 12 volts po 


$. ailli- 


ducers. So much for the L.F. valves. 
considers JS the detector, or first valve. 


The next th il 


to the vale goes between ¿nzer grid an filament vad 
the output is taken from the plate`in the usual w: $ 
valve being used as an ‘anode bend rectifier. r 
for the moment the oulcr grid, it will be seen t le 
frame and first valve constitute a normal Hartley ciy i 
with C, as the feed back, or reaction condenser, 
and C, a resistance-capacity coupling to pass on the} 
fied voltages to the next valve. st 

In the case of an ordinary three-electrode valve of: igh 
amplification factor, the value of capacity C, required for 
the valve to oscillate is very small—only a few nücro- 
microfarads—and it quite often happens that this amount 
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Home Portable Loud-speaker - 


or medium amplification 


-. amplification of the valve, 


‘extremely small capacity required for C,. 


MAY 11th, 1927. 


Set.— E 

of capacity, or most of it, 
iş provided between grid 
and plate of the valve it- 
self so that the- detector 
valve oscillates very readily 
indeed—often -so readily 
that it cannot be controlled. 
For the reception of tele- 
phony it is distinctly desir- 
able. not tò. oscillate, but 
for the reception of distant 
stations it is necessary to 
be able to go nearly up to 
the point of oscillation in 
order to: get Sufficient sensi- 
tivity. py 

‘The Hartley circuit is 
quite suitable for reception 
provided valves with low 


SCREEN 


SOREEN 


are used, but when if is 
desired to -increase the 


‘ 


then the trouble begins,, as 

the reaction becomes diffi- 

cult to control owing to the | 
: If it were 
possible to cut out the capacity between grid and plate 
of the valve, while still keeping high amplification, then 
it will be possible to incrédse. the value of reaction 
capacity and thus once more bring the set under efficient 


A view showing the two L.F. valves 

in the foreground. 

of mounting components on the loud- | 
speaker frame. 


Note the method 
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Ce LS. 


+10-12 V. 


+12—16V. 


Fig. 1.—Showing the circuit diagram. The first valve is operating as a screened grid anode bend 
. detector and the last two valves as L.F. amplifiers with space charge reducers. 


control. By the use of a 4-electrode valve, as shown 
in the circuit of Fig. 1, where the outer grid is connected 
to some suitable point on the H.T. battery, it is possible 
to eliminate effectively most of this capacity, since the 
outer grid forms an electrostatic screen between the ¿inner 
. grid (which is the operating grid in this 
case) and the plate, just in the same way 
that an-earthed metal plate between two 
tuned circuits eliminates most of . the 
capacity coupling between them.- When 
the four-electrode valve is used in this 
_way, the amplification factor is very 
high—over 50 in the case of the usual 
type—and the reaction condenser re- 
quired for the circuit shown in Fig. 1 
will be comparatively .large—the reac- 
tion effect depending partly on the volt- 
age applied to the outer grid—7.e., the 
greater this voltage, the less capacity 
will be required to make the valve 
oscillate. . | ) 


Values of Components. 
The frame aerial is wound on a 
wooden former about 15 inches square, 
as will be described later, and is tuned 
by ‘the condenser. C, of 0.0003 mfd. 
capacity, which should preferably be of 
the slow-motion type. Two-thirds of 
the turns are used between inner grid 
and filament and the remainder for re- 
action through C, to the plate. 
_ The small condenser C, of 0.0001 to 
0.0002 mfd. is used to fix the H.F. 
potential of the end of the H.F. choke 


q 


and should not much exceed the value 
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LIST OF PARTS. 


I Musicalpha & Kingsley, 317, High 
Holborn, 
I “ Cameo ”’ 
Co., Ltd.) 
2 “ Exide” 2 voll S.P.7 (20 amp.-hr. actual) accumulators (Chloride 
Elec. Storage Co., Ltd.). 
“ Ever-Ready"’ H.T. accumulators, No. 
(Portable Electric Light Co., Ltd.). 
100ft. “ Lewcos ” frame aerial wire (London Elec. Wire Co.). 
1 “ Ever-Ready’’ 9-volt G.B. battery (Portable Elec. Light Co., 
Ltd.). 
32-henry choke (Pye). 
Transformer (Pye) 4—1. 
“ Cosmos” H.F. choke (Metro-Vick Supplies, Ltd.). 
Fixed condenser, 0.002, No. 620 type (Dubilier). 
Fixed condenser, 0.005, No. 620 type (Dubilter). 
Fixed condenser, 0.0001, No. 610 type (Dubilier). 


loud-speaker (Joublin 
London, W:C.1). 
portable cabinet, oak, type O.P.T. (Carrington Mfg. 
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2110 (1,800 inA.-hrs.) 


be Be RR BR 


In the ‘ List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually” 
used by the designer and illustrated in the photographs of the instrument. Where the designer considers it necessary that. particula 
components should be used in preference to others, these components are mentioned in the article itself. 
constructor can use his discretion as to the choice of components, provided they are of equal quality to those listed, and that he tak 
into consideration in the dimensions and layout of the set any variations in the size of alternative components he may use. 
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given, or else the quality of reproduction, especially in 
the higher notes, may be affected. 

The resistance R, is 0.5 megohm in the set described, 
and R,, 2 megohms, with a coupling condenser, C,, of 
0.005 mfd. 

The condeser C;,, which is across the grid bias supply 
to the first valve, is used to keep the pi ith of H.F. cur- 
rents as small as possible and is not critical in value, 
anything of o.ocoo5 mfd. and upwards being suitable. 


Capacity Screening. 


In order to eliminate hand effects in tuning, which may 
aluminium screen 
tWO on 


be rather bad on a frame aerial set, an 
is used behind the part of the panel covering the 


The set opened and ready for use. 
the batteries. 
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The cover of the battery compartment has been removed to show 
The H.T. consists of two 20-volt blocks of Ever-Ready accumulator cells and the L.T. 
of two 2-volt Exide portable accumulators. 


1 Grid leak, Dumetohm, 0.5 meg. (Dubilier). | 

Grid leak, Dumetohm, 2 meg. (Dubilier). ae 

Dumetohm holders (Dubilier). : R 

Fixed condenser, 2 mfd. (T.C.C.). : 

Filament rheostat, 30 ohms (Burndept). "a 

Variable condenser, 0.00025 mfd. (Ormond) R/122. 

Variable condenser, 0.0003 mfd., slow motion. 

“ W.B.” valve holders (Whiteley, Boneham & Co.). 

Baseboard, 5x 16. 

‘ Camco ” panel, 16 x 11 x Ñin. (Carrington Mfg. Co., Lid.). - 

Plugs and sockets (Lisenin Wireless Co.). 

A.P.406. four-electrode valve (Aneloy Products, 36, Forest Hill 
Road, East Dulwich, London, S.E.22). 

1 A.P.412S four-electrode valve (Aneloy Products). 

1 A.P.412L four-electrode valve (Aneloy Products). 
Sistoflex, screws, aluminium, brass, W. plugs, ete. 

Approximate cost complete with all valves, batteries, 
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elc, £16. 


In all other cases the = 
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variable condensers, and the latter are kept away from 
the screen by 1-16th inch ebonite spacing washers. | 

The choice of a loud-speaker for a portable set is rather 
limited as the space occupied by most of the better-known 
types is so large as to prevent their use for this reason 
alone, while some of the small speakers available are 
rather inefficient. The ‘‘ Musicalpha ” loud-speaker used 
is a cone type, with a doped silk cone, and mounted in 4 
wooden frame approximately 8in. x 8in x 4in., so that 
it will be seen that the Space occupied, being rectangular 
in section, is reasonably small. The frame of this 
speaker is also very convenient for mounting some of the 
components and also for serving as a rigid support for 
the panel. Although the 
efficiency of this loud- 
speaker is not so good as, 
for example, the big 
‘“Amplion’’ or the 
Standard ‘Kone, yet 
for its size it is quite 
good and the output is 
pleasant to listen to, 
while the price is very 
reasonable. 

There would seem to be 
quite a field for small or 
compact loud-speakers 
for portable sets—and tt 
is to be hoped that 
British manufacturers 
will produce several types 
in the very near future. 

The constructional de- 
tails of this set, including 
alternative arrange- 
ments of the frame for 
300-600 metres and for 


the Daventry wave- 
‘engths, will be dealt 
with in next week's 
issue. 
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S.B. in Britain and France. 
The arrival of the French President, M. 
Doumergue, at Victoria Station on Mon- 


, day next, May 16th, will be the subject 


of a running commentary by Mr. L. Hore- 
Belisha, M.P., i ‘i 
-An important feature of this event will 
be the relaying of the President’s reply 
by landline to Paris for rebroadcasting. 
This will be the first time, I believe, that 
a a agg in England has been simultane- 
ously broadcast by stations in Britain and 
France. l 
M. Doumergue’s speech will he made 
between 2.15 and 2.30 p.m. | 


0000 : x 
Have You Heard “Daventry Junior ”? 
At the time of writing, evidence is still 
lacking, either on the ether or in B.B.C. 


engineering circles, to show that anything - 
even faintly resembling a signal has sped _ 


upon its flight from the aerial of 
“ Daventry Junior.” . 


As a youngster the station may be very ` 
promising, but its natal cry, if it has 


gone forth, has been. very effectually 
smothered. I imagine that, the full realisa- 
tion of the significance of the forthcoming 
tests is afflicting the engineers with some. 
thing akin to thé ‘microphone fright ” 
of which we read so much and hear: so 


little. 


No doubt the engineers appreciate how 
fatal it would be to encounter failure at 
the present juncture, when the regional 
scheme, which produces such anticipatory 
delight at Savoy Hill, has yet to satisfy 
the people who count. | 

ooo 


‘A Doleful Query. — 

“ Assuming that the regional scheme 
actually comes‘into being,” writes a corre- 
spondent,.‘‘ what will happen to the sur- 
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NEWS FROM 
ALL QUARTERS. 


By Our Special Correspondent. 
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FUTURE FEATURES. 


Sunday, May 15th. 
Lonpon. — “ Elijah ” (Mendels- : 
sohn}. : 
Giascow.—Glasgow Musical Festi- : 
: val relayed from St. Andrew’s : 
: Hall. : 
Monday, May 16th. 
Lonpon.—Variety Programme. 
ABERDEEN. — ‘‘ Mains’s Wooin’,”’ 
presented by Aberdeen Radio 
Players. “a l 
BeLrasz.—“ Faust ” (Gounod), In- : 
troduction and Acts I, JI, and 
`. part of III. ay , 
Tuesday, May 17th. : 
` Lonpon.—Symphony Concert from 
: Manchester. ~_ ae 
BIRMINGHAM.—Band Programme. `. 
Canpirr.—A Welsh Miners’ Night : 
` arranged by Hywel Precelly. °: 
_ Wednesday, May 18th, ©: 
Lonpon.—‘‘ An English Rose,” new — : 
| Light Opera by Harold Daw- 
son. | 7 
_Mancnester.—Songs of the He- 
brides, by Hugh Mackay 
(tenor). | Bg 
Thursday, May 19th, —_ : 
BirMINGHAM.—Symphony Concert. 
Carvirr.—A Bristol Programme. 
' MANCHESTER.—Vaudeville. 
Friday, May. 20th. 
BournemMoutH.—Operatic Concert. : 
Guascow.—Belfast Radio Players 
in ‘* Between Ourselves.” 
Saturday, May 2ist. 
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Lonpon.—The Wireless Military 
' Band. 
BrrmMincHam. — “The Carrier 
Pigeon,” a Play by Eden Phill- 
potts. i a a 
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S.B. Innovation.—The Silence of ‘‘ Daventry Junior.”’—B.B.C. Staff Qualms.—Radio Etiquette 
m 2 in U.S.A.—The Studio Audience.—If Summer Comes. | 


plus B.B.C. staff in view of the closing 


down of many of the present stations? 
Hi there be more candidates for the 
ole? ” 


=œ No; it is unlikely that any of the staff 


will suffer. The impression I gather is 
that, although fewer in number, the 
regional stations will entail more work , 
than the stations of to-day, and that the 
contemplated arrangements will provide 
for the absorption of the whole of the 


present staff. 
0000 


‘More Work for London. 


On the other hand, there will undoubt: 


‘edly be greater concentration of work in 


‘such a suggestion? ° 


the London area, which will probably 


‘have to provide the bulk of the pro- 
grammes for the stations in. the provinces, 
so that the London ‘staff will. grow still 


more and the. necessity of finding larger 


offices, as I hinted in last, week's. Wireless 


World, will grow more pressing. ->` 
- More than 50 pér cent. -of the B.B.C. 
classic portals of 2, Savoy Hill. — 


0000. 


-staff are already to be found behind: the 


All Programmes from London? . - 


An opinion which: seems tó be gaining 
adherents is that the ideal broadcasting 
dispensation in these islands would in- 


© volve the distribution of nearly all pro- - 


grammes from London, with occasional 

interludes of purely local interest ‘from 

stations in the provinces. _ A eee 
‘But what have the provinces to say. to 


0000. 
Russiaw and Swiss — 0< 02 5er 
‘Variety on May 13th is. to be provided 
by, Julia Bar, in Swiss yodelling songs,’ 


ERN 


me 
b . 


. Virginia Faire, -Walter Todd, and- the 


Russian Corps de Balalaika. _ 


° 
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Radio Etiquette. 


The American nation is suffering, ac- 
cording to Mr. Arthur R. Freed, secre- 
tary of the Freed-Eisemann Radio Cor- 
' poration of New York, from the lack of 
‘“ radio etiquette.” 

To prove that there is some justifica- 
tion for such an alarming pronouncement, 
Mr. Freed cites a particular case. ‘‘ The 
man who killed his wife,” he says, ‘ be- 
cause she wanted to listen to classicai 


music when he wanted to hear sports . 


shows to what extent bad radio manners 
can go.” 

Could anybody put it more clearly than 
that? 
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A Note of Hope. 


‘** This is an isolated case,’’ adds Mr. 
Freed, “and Z hope it will never occur 
jain.” l 

cooo 


No Alternative ! 


Mr. Freed need not worry himself over . 
the possibility ‘of such a tragedy in this 
country for many a long year. We don't 
quarrel about alternative programmes in 
England for an obvious reason! 

2900 


B.B.C. Criticised. 


The coveted honour of being Champion 
Grouser for 1927 surely belongs to a friend 
of mine who grumbles at the humorous 
turns because they make him laugh, 

When he laughs, the headphones rub 
his cheek-bones and cause inflammation. 
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B.B.C. Again Criticised. 


Another friend chews the rag because 
the London Radio Dance Band plays too 
quickly between 6 and 7 p.m. 

“I have my tea then,’ he writes, 
“and, being musically inclined, I have to 
masticate in time with the music. I’m 
getting indigestion.” 
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Pity the Studio Audience. 


People are always ready to pity the lot 
of the poor broadcast comedian, and will 
countenance any means of amelioration, 
whether it be in the shape. of spotlights 
or a “studio audicnce.’’ But what about 
a little sympathy for the studio audience? 

The studio audience suffers the incon- 
venience attending all things required for 
a purpose other than the ostensible pur- 
pose. It is in rather the same case as the 
poor relation whose presence at the family 
feast is not unrelated to his willingness to 
wash up or to occupy the fourteenth 
chair. 

Let us pity the studio audience and re- 
member that the poor thing is in constant 
fear lest it laugh too lond and offend the 
ears of the blasé, or laugh too softly and 
incur the wrath of the comedian, 

occo 


What He Forgot. : 


Some entertainers prefer the empty 
studio, but these hardy souls run a risk. 
The recent experience of a well-known 
artist is interesting 

He preferred to broadcast in an empty 
studio, but took the precaution of telling 
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RUNNING COMMENTARIES 


IN GERMANY. 


E 


The broadcasting authorities 


Germany have been quick to recognise the value of the ‘“‘ running commentary '' 


exploited in this country. 


This photograph, taken recently on the Cologne race—cours 


shows a popular sportsman, Herr H. Muller, giving his account of the spring meeting. 


The description was broadcast from Langenburg, Muenster and Dortmund. 


only the stories which he had already 
tried with success on the stage. At the 
conclusion of the turn the deadly silence 
of the studio and the professional restraint 
of the announcer conspired to engender 


doubts as to how the jokes had “got 


over.” He consulted a listening friend, 
who said: “The turn was quite good, 


hut you didn’t give us time to laugh.” 

This is a case when the presence of a 
studio audience would have given a clue 
to the “time value ” of each joke. The 
artist had forgotten to pause to enable 
his audience to recover itself. 


ooco 


A Mozart Opera. 

A studio performance of Mozart’s opera, 
“The Magie Flute,” will be broadcast 
from 2LO and other stations on May 26th. 
The artists include Sylvia Nelis, Miriam 
Licette, Elsie Suddaby, Alice Moxon, 
Gladys Palmer, Heddle Nash, Frederick 
Ranalow, and Sydney Russell, with the 
Wireless Chorus directed by Stanford 
Robinson and the Wireless Symphony 
Orchestra conducted by Perey Piit. 
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Robots on the Radio. 

Life on a remote island in the decade 
1950 to 1960 provides the plot for 
“ R.U.R...” by Karel Kapel, which is to 
be broadcast on May 27th. The play has 
been translated from the Czech by P. 
Selver, and arranged for broadcasting by 
Cecil Lewis, who will be the producer. 
The cryptic letters composing the title 
stand for ‘‘ Rossum’s Universal Robots,” 
and the characters consist, of course, of 
Robots and Robotesses, 


Matheson Lang at 2L0. 


The B.B.C. have made a coup in arn 
ing for the broadcasting of 
Wandering Jew“ on June 7th t 
Matheson Lang in the part of Matat hias. 

Some days prior to this broadéast, miz., 
on May 23rd, there will be a Royal ¢om- 
mand performance of the play at D 
Lane, and many of the artists taking 


will also be present in the studié on 
June 7th. This will be the first occasion 
on which Mr. Matheson Lang has! ad- 
dressed the microphone ` 
0000 

If Summer Comes, = 

Last year, when summer burst upoh us 
with its accustomed severity, the B.B.C. 
announced a special summer-time schedule 
in which, among other things, the mews 


bulletins occurred at an earlier hou 
This year little change is necessary, as 
the present order of programme is |cop- 
sidered eminently suitable for sunimer 
conditions; in fact, we have had a 
‘summer ” schedule since January. } 
ooo°o i 


Cult of the Running Commentary. 
The ‘‘ Seaside Nights’? which gave so 
much satisfaction last summer are id be 
repeated. Among the resorts whieh ‘will 
provide the fare are Brighton, Blackpool, 
Margate, Yarmouth, Southend, and t- 
bourne. N 


A feature which was absent from Hast 
year’s activities is the running gom- 
mentary, which promises to fill an import- .- 
ant róle during the “‘ dog days.” (Im- 


portant tennis matches at Wimbledon rill 
be described, and’ time may also be! de- 
voted to several important swimming 
events. 
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round-headed screws. 


PR i Latest Products of the Manufacturers. 


DUBILIER RESISTANCE COUPLING 
_Now that the use of mica condensere 
has become standard practice in the con- 
struction of _ resistance-coupled low- 
frequency amplifiers, amateurs will "be 
inferested to learn that the Dubilier Con- 
denser “Co... have recently produced a 
special mica coudenser for use in resist- 
ance-coupled circuits. 

Although, no“ doubt, this condenser can 


be obtained: in a‘range of capacity values | 


tò- sait various reqtirements, the stock 
size condenser has a capacity of 0.1 mfd. 
It is suitable for use with anode resist- 
ances having values between 50,000 and 


A new Dubilier resistance capacity coup- 
' Hng condenser. 


a 


\ 
150,000 ohms, the corresponding value of 
grid leak being probably 0.5 to 


1 megohm. In the accompanying illustra- 


tion a condenser is shown slightly smaller 
than the actual size. The moulded case 
carries the terminals, and extension 
pieces are provided at the base so that it 
can be secured to a baseboard with two 
The introduction 
of ,this new condenser completes the 
Dubilier range, so as to meet all re- 


quirements. 
: 0000 


= EDDYSTONE H.F. CHOKE. 


The aim in designing a choke coil for 
use’ in a Reinartz or similar circuit 
arrangement is to provide a coil with an 


B 33 


` 
` 
eS 
%. 


“hr ae 


es re ade =, 
ee A er hae 
"Demean. 


ample number of turns to produce the re- 
qaired value of inductance, the winding 
possessing a minimum of self-capacity. - 

-For the construction of a short-wave 
recetver special care must ‘be taken to 
ensure that the winding possesses an ex- 
ceedingly small value of self-capacity, and 


The air-spaced fine wire Eddystone choke 

coii for use in the construction of receiving 

sets operating over a wave range of about 
20 to 100 metres. 


Stratton and Co., Ltd.; Balmoral Works, 


Bromsgrove Street, Birmingham, have 
included in their range of components a 
single-layer coil consisting of a practically 
air supported space winding. For building 
a receiving set for use on wavelengths 
between 20 and 100 metres this coil 
can be recommended. A motnting base 
with pin connector is supplied with this 
component, so that it can be changed for 
a coil of higher inductance value if the 
same receiver is to be used for reception 
on. broadcast and other wavelengths. 


ooo0o 
P.D. VOLUME CONTROL. 
There are many. sets in which no pro- 


vision is made for critically controlling 
volume, Volume control is, of course, 


essential, partly to regulate the sound in- ` 


tensity to suit the listener’s requirements 
and also criticall 
to the loud-speaker in order to reduce 
distortion to a minimum. The tuning 
controls dre invariably used for reducing 
as well as increasing volume when a 
multi-valve set is used for local reception, 


‘but much better quality can be obtained 
‘and volume control more conveniently 


carried out if a variable resistance is 
arranged either to regulate the input to 
the low-frequency amplifier or to control 


e 


_ 


to regulate the input 


6or 


the speech currents passed to the loud- 
speaker 

The ‘‘ P.D.” volume control manufac- 
tured by Automobile Accessories (Bristol), 
Ltd., 93-95, Victoria Street, Bristol, is a 
compact wire-wound variable resistance 
provided with a 17-stud switch. It is in- 
tended for connecting in parallel with 
the loud-speaker, and the resistance 
change varies from the off position when 
the loud-speaker is unshunted to the 
maximum position when the volume con- 
trol acts as a short circuit. This com- . 
ponent can be conveniently added to any 
existing set, and is secured to the panel 
by the usual one-hole-fixing nut, and its 
two terminals are linked across: to the 
output terminals of the set. The maxi- 


‘An easily fitted volume control for con- 
necting in parallel across the output 
terminals of a receiving set 


mum resistance is about 6,000 ohms, and 
being wire wound it was found to be 
constant in its resisti..ce value at any 
setting. 


l 0000 
NEW POLAR NEUTRALISING 
CONDENSER. | i 


There are very few neutralising con- 


‘densers available in which the design 


provides for ‘baseboard mounting and 
which are capable of providing the 
critical degree of capacity adjustment 
required, - i . a 
Modifications have been made to the. 
neutralising condenser manufactured by 
the Radio Communication Co., Ltd., 
34-35, Norfolk Street, Strand, London, 
W.C.2, so that, as well as being suitable 
for securing to the panel. by -one-hole 


XN 
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fixing, a flange has been fitted to pro- 
vide for screwing down to the baseboard. 
Instead of the plates consisting of two 
cylinders sliding ‘one into the other, only 
half cylinders are employed, so that a 


ybtained, not only by advancing one 


à 
x 
A 


X 
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A 


mon 


The modified form of Polar neutralisin 
condenser suitable for baseboard as well 
- @8 one-hole fixing. 


plate towards the other, but also by ro- 
‘tating. A locking screw is provided to 
hold the spindle of the moving plate 
secure. The condenser is quite durable, 
possesses good insulating properties, and 


is of a suitable capacity for use in a. 


stabilised circuit where the number of 
neutralising turns is equal to the primary 
turns of the H.F. intervalve coupling. 
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“ Modern Scientific Ideas, Especially 
the Idea of Discontinuity,” by Sir Oliver 
Lodge, being the expanded substance of 
six talks on ‘‘ Atoms and Worlds,” broad- 
cast in October and November, 1926, 79 
pp., published by Ernest Benn, Ltd., Lon- 
don, E.C. Price 6d. 

“ Effect of Ea.y Currents in a Core 
Consisting of Circular Wires,” by Chester 
Snow. 24 pp., with 4 diagrams (curves). 
Published by the Bureau of Standards, 
Washington, D.C. (Scientific Paper No. 
544). Price 10 cents. 

“ Radio Formulario,” compiled by Ugo 
Guerra. A wireless pocket-book of tables, 
data, circuits and useful notes. 
detachable diary. Published by 
Editrice, ‘‘ Elphis,’’ Naples. 

“ Funkbastlers Radio Bucherei (Part I) 
—Selektive Hochleistungs Schaltungen,” 
by Joachim Winckelmann. A handbook 
for listeners giving notes and diagrams of 
circuits and instructions for winding coils. 
30 pp., with 19 diagrams. Published by 
Leo Kajet, Leipzig. Price 1 mark. 
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RECENT INVENTIONS. 


very critical control of capacity can be | 


-The following abstracts are prepared, with the permission of the Controller 
of H.M. Stationery Office, from Specifications obtainable at the Patent Office, 
25, Southampton Buildings, London, W.C.2, price Is. each. 


Spiral Earth Tube, 
(No, 265,389.) 
Application date: Feb. 17th, 1926. 


An earth tube is described in the above 
British patent by’ T. Nicholls. The 
illustration shows the form of the tube, 
which consists of a rod portion R pro- 
vided with a spiral thread T having an 
appreciable area. The upper end of the 
tube or rod R is flattened, and is pro- 


Spiral earth tube. (No. 265,389.) 


vided with a hole H, and terminals B. 
Instead of hammering the tube into the 
ground it can be screwed in simply by 
placing a tommy bar through the hole H 
and screwing the tube right into the 
ground. An additional feature of the 
invention, of course, lies in the fact that 


the area of contact is considerably in- 


creased by the use of the spiral thread 
T. a g . 
oooo 


An Enclosed Cone Speaker. 
(No. 266,271.) 
pplication date : Nov. 28th, 1925. 

S. G. Brown describes in the above 
British patent a form of fairly freely sup- 
ported cone which is protected on either 
side by two metal cones. The main fea- 


tures of the invention will he obvious. 
from examination of the illustration, The. 


diaphragm D is a cone of paper or other 
light rigid material, and is connected at 
the base to a reed type of telephone move- 


ment T provided with an adjusting 
screw S. This type of movement hak been 
previously described in these columns, 
The diaphragm is enclosed between two 
metal cones, the back one being fixed to 
the housing H, which contains the tele- 
phone mechanism, and the whole is fixed 
to a support stand E. “The back cone is 
actually provided with perforations, al- 
though this is not shown. The two cones 
A and B are attached at their peripheries, 
and the two are held together by bolts 
passing through flanged edges F. This 
junction is also used to hold in position a 
ring W of wood, which in turn supports 
the edge of the diaphragm D by means of 
very thin tissue paper or similar material 
as shown at X. The front cone is trun- 


cated, and is provided with a perforated 


Section of enclosed cone loud—speakpr. 
(No. 266,271.) s 
t 
circular dise P through which the sound 
from the diaphragm can pass. The chief 
object of this form of constructionis to 
secure a fairly light and free methpd of 
supporting the diaphragm, and at the 
same time make the loud-speaker fairly 
robust. 
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Amateurs in Romé- | 

The Royal Frederico Cesi School, Via 
Cernaia 4, Rome, of which Prof. Ruggero 
Vicaro is Director, is now transmitting 
on 55 and 43 metres, using the call-sign 
EI IFC. For normal working this 
station uses a Hartley direct circuit’ with 
Radiotecnique or Philips Transmitting 
valves, the supply being 2,000 volts A.C. 
or R.A.C., and for low-power work the 
same circuit with Philips or Weston 10- 
watt valves and 300 volts D.C. or R.A.C. 
-EI IFC will be glad to get into touch 
with British amateurs willing to carry 
out experiments on low-power and high- 
power work, and, in return, the Director 
will put his laboratory and technical staff 
-at the disposal of British amateurs 
desiring precision measurements. IFC 
is on the air every night for European 
and DX work. . 

- 9000 

- Swiss Experimental Station. 
A small. 60-watt short-wave experi- 
. mental transmitting station is 
operated by the Telegraph and Radio 


Service, with the call-sign EH 90C. Pro- . 


grammes from the Berne Broadcasting 
station are relayed from 20.30 to 21.45 
B.S.T., on 32 metres every Monday, 
Thursday and Saturday, after which ex- 
perimental CQs are sent for half an 
hour. Reports will be welcomed and 
should be addressed to Case No. 63, 
Poste Transit, Berne. ` 

i 9000 


Radio Jargon. z 

We have never concealed our dislike of 
the misuse of ‘‘ Radiese”’ in ordinary 
written correspondence’ and have some- 
times commented on the curious mixture 


of languages in the columns of some of 


our French contemporaries. We are 
therefore entirely in agreement with a 
correspondent in the Journal des 8” who 
- writes as follows on the absurd misuse of 
the code ‘‘735'*' as a suitable finish to 
correspondence: ‘‘The “employment of 
s- after the formula of courtesy “ 73 ” 
is superfluous, for ‘‘73”’ stands for ‘‘ best 
regards ” ; 1 
can air; but is it not a redundance? 
Again, why put a superfluous “best ”’ 
before the “73”? ‘73° itself means 
“best regards’’; would. you write in 


' French “ meilleurs meilleurs souvenirs”? | 


0000 


Nationality Prefixes. - TE ' 
The nationality prefixes suggested by 
the A.R.R.L. of Hartford, Conn., appear 
‘to be generally adopted by most foreign 
countries, and, despite their obvious im- 
perfections, are to welcomed as evolv- 
ing some sort of order from the old state 
of chaos. 
associate a Brazilian station with SB, or. 
a Chiléan amateur with SC, and the 
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why then add a possessive . 
s”? Perhaps to give it a more Ameri-. 


It is still somewhat difficult to 


| Wireless 
~~ World 


European “ occasionally proves a 
stumbling block when given out by radio- 
telephony with its Continental pronuncia- 
tion. We have heard of an enthuiastic 
amateur who believed he was picking up 
clear telephony from Nepal (AN) and 
was bitterly disappointed on discovering 
that the station he had beard was in 
Holland (EN). 

The prefix ET is, under the American 
scheme, divided: between Poland, Es- 
thonia, Latvia and Lithuania, and we 
understand that amateurs in these coun- 
tries will distinguish their respective 
nationalities by the initial letter or figure 
of their call-signs, thus :— 


vo99 


ET P — — will indicate Poland. 

ET 1 — — ,, i Lithuania. 

ET 2 — == 33 Latvia. 

ET 3 — — ,, 5 Esthonia. 
: 0000 


New Call-Signs Allotted and Stations . 


Identified. 


G 5BQ S. J. Styles, 15, Pickwick Rd., Dulwich, 
S.E.21. Transmits on 8, 23, and 45 metres 
and welcomes reports. 

G5SHV W. H. Martin, Lynwood, Myrtlefield Park, 
Balmoral, Belfast. 

G 5ML (ex 2BVL) F..W. Miles, 266, Earlsden Ave., 
N., Coventry. Transmits on 23, 45 and 90 
metres and will welcome co-operation and 


reports. 

@5ZC F. J. Clark, 2, Acre Rd., Colliers Wood, 
Merton, S.W.19. 

G OWT Capt. G. C. Wilmot, 20, Parkfield Rd., Sefton 
Park, Liverpool. (Late KM1 and FN2C, 


Nigeria). Transmits on 23 and 44-46 
metres, l 

2BIX J. Butterwortb, 1088, Manchester Rd., 
Castleton, Lancs. 

2BNB J. K. Fenly, Hughenden, 546, Chester Rd., 
Erdington, Birmingham. : 

2BNU T: Knight, 203, Yorkshire St., Rochdale, 

ncs. 

2BPU (ex 6GR) J. Scotson, Entwistle Rd., Roch- 

dale, Lancs. 


EA8 2 Leonardo Picallo, Palma, Mallorca, Spain. 
i 0000 E . 


QRA’s Wanted. — 
G 5BC, G 5FO, G 6LP, G 6WW. 
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Internal Action of the Valve. 

` In a very. interesting lecture given be- 
fore the Radio Society of Great Britain 
on April 27th, Mr. A. C. Bartlett, of 
the Osram valve research department at 


Wembley, dealt with the laws governing - 


the motion of electrons in the vacuous 
space of the thermionic valve, and showed 
that their behaviour rested on simple 
physical laws, and could be calculated to 
a reasonable degree of accuracy. i 

Mr. Bartlett gave some fascinating de- 
tails concerning the problems of' design- 
ing the electrodes. ` It was shown, for 
instance, that long filaments are over- 


heated by the ‘‘ space current,’’ and that 
the magnetic field in long filaments is 


sufficiently strong to deflect the electrons 
from the anode. - This effect (known as 
the magnetic effect) was clearly illus- 
trated by lantern slides. | 

A method of overcoming the magnetron 
effect is the use of the indirectly heated 


603 
cathode, such as is obtained in the Osram 


K.L.1. valve, while the advantages of 
having a large cathode diameter were 


‘also explained. 


Passing on to the control of ‘anode 
current, the lecturer showed how in a 
two-electrode valve the anode current 
could be controlled by the magnetic field 


_ produced by a solenoid placed round: the 


valve co-axially with the filament and 
anode, the magnetic field deflecting the 
electrons from the filament. This is 
known as magnetic control, as distinct 
from the electrostatic control obtained in 
the usual way by means of the grid. 


0000. 

The Past Year in Manchester. 
The reports of the secretary and 
treasurer, read at the annual general 


meeting of the Radio Experimental So- 
ciety of Manchester on April 29th, were 
highly satisfactory. . The attendance 
during the past year has. been good at 
all meetings, and has justified the 
arrangements made for providing lectures — 
and demonstrations. _It is hoped shortly 
to publish a syllabus of next season’s 
activities. | 

The individual research scheme, 
launched with such success last. year, is 
being carried on, and new members have 
been urged to take up subjects for re- 
search. 3 

Dr. St. John has been elected Presi- 
dent, while a new Vice-President has 
been appointed in the person of Mr. E. 


= Butterworth, M.Sc., A.Inst.P., who has 


a 


‘in Great Britain, 


also been elected an honorary life mem- 
ber for services rendered. 

Hon. Secretary : Mr. J. Levy, 19, Lans- ` 
downe Road, West. Didsbury, Manchester. 


0000 


Transmissions from 2FZ.. 


Regarding future transmissions from 
the experimental station 2FZ, the Radio 
Experimental Society of- Manchester has 
decided to continue these on Tuesdays 
from 7.30 to 10 p.m., operating on 200 
metres: ' l l l 
0000 


Wireless in Dublin. | 
The new Marconi “‘straight’’ 3-valve | 
receiver employing the K.L.1 type of 
valve was demonstrated by Mr. F. G., 
Clarke, of Marconi’s (Ireland), Ltd., at 
the April meeting of the Wireless Society 
of Ireland, held at 12,*Trinity Street, 
Dublin. The lecturer gave a clear de- 
scription of the manner in which the 
K.L.1 vatve functions, and he showed 
that good and clear loud-speaker recep- 
tion could be obtained from the Dublin 
and Daventry stations with complete 
absence of A.C. “hum.” Leip 
‘The Society’s short-wave transmitter 
has recently carried out some interesting ` 
tests on a wavelength of 45 metres with 
local experimenters and with amateurs 
Sweden, Spain, and 
Latvia. It is ,hoped shortly to turn 
attention to short-wave telephony trans- 
missjons, | 
The Society’s club room is now open 


‘every Monday night for -experimental 


work and informal] discussions. A : 
The Hon. Secretary is Mr. H. Hodgens. 
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` © The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “Tue Wireless World,” Dorset House, Tador Street, E.C.4, and must be zocompanicd by the writer’s name and address. 


VALVE PRICES. 


Sir,—After the publication of my letter in your issue of 
February 16th on the subject of valve prices, you kindly sent 
me copies of a selection of the letters which you received from 
your readers in reply, and, after consultation with the members 
of this Association, I am now replying to the principal points 
raised by your correspondents. . 

(1) Several of your readers suggest that the purpose of this 
Association is to maintain prices at a high level. This is 
certainly not the case. The primary aim of the Association 
is to attain and maintain the highest possible standard in 
the manufacture of valves and to ensure that the most suitable 


type of valve for every requirement is made available to the 


_ public. This necessitates the control of prices, not only to 
prevent a price war between members of the Association, which, 
apart from other objections, would inevitably lead to’ cheese- 
paring in research and manufacture, and the production of poor 
quality or unsuitable valves, but also to provide so that when 
reductions in prices are made they should be made at the 
right time and simultaneously by various manufacturers, as 
otherwise the prices of valves might vary almost from: week to 
week, and the complications of distribution of valves amongst 
retailers under such conditions would be too great to 
contemplate, 

(2) It is suggested in some of the letters which you have 
sent me that the selling price of a valve should be based on 
the actual manufacturing cost, plus a reasonable addition for 
profit. It is true that the actual manufacturing cost plays an 
important part in deciding the selling price of a valve, but 
many other points: have to be taken into consideration, and 


amongst these should be included the cost of research work, 


the cost of new machinery, and machinery which becomes obso- 
lete with developments, also the cost of patent rights, which 
have to be acquired often at considerable cost. 
facturers are to continue to lead the way in valve development, 
it is essential that they should be prepared to incur considerable 
expenditure on research work. - 

(3) It is suggested that the valve should be produced on the 
“ Ford” car principle of mass production. If this were possible 


the price of valves would undoubtedly be brought down, but. 


the development of the valve is at present in far too great a 
state of flux to permit of any manufacturer adopting really 
mass production methods. One has only to look back. over 


the past year to observe how frequently new types of valves . 


have been produced to meet special requirements, and so long 
as this kind of thing continues it is not possible to employ 
really mass production methods. 
is so rapid to-day that, to keep up to date, expensive apparatus 
has to be relentlessly scrapped at quite frequent intervals to 
make place for new equipment, and many -processes in valve 
manufacture which have been developed at great cost during 
the past two or three years have, in the course of time, been 
abandoned as obsolete and have given way to other and more 
recent methods. The valve manufacturer has to face this con- 
tinually changing situation, which, although present to some 
extent in most modern industries, is quite exceptional in the 
case of valve manufacture. One direction in which added costs 
may he reduced is by limiting the number of types of valves, 
and this matter is at present receiving the close attention of 
the Association. 

(4) As regards the prices at which valves of British manu- 
facture are sold in the Colonies and clsewhere, on the face 
of it it may seem unfair that the purchaser at home may, in 
some eases, be paying a higher price for a valve than his friends 
abroad; it is unfortunate that this situation should exist in 


_ valve. 


If British manu- — 


The development of the valve 


certain instances, but it must be realised that the British 
manufacturer, if he desires to get his valves on to the foreign 
and Colonial markets, must be prepared to sell them there at 
the current prices in those countries for valves of the type he - 
manufactures; this sometimes means that he must sell-at a 
very low price, but unless" he were prepared to do this he 
would have to keep out of the foreign and Colonial markets 
altogether. 

(5) There are valves sold in this country where prices are 
in competition with those of this Association. Some of these 
valves are manufactured here, but the majority are imported 
from abroad. -In the case of the latter valves, at any rate, 
the purchaser is at a disadvantage, in that he has no certainty 
of redress if a valve purchased by him should prove to be 
faulty, and certainly he has no service at. the back of the 
Non-Association. valves manufactured in this country 
are, we believe, mostly. copies of Association types, but withoat 
infringement of paterrts we doubt if valves would be up toa 
satisfactory standard, and if they are, then sooner or later 
those firms manufacturing these valves will find that they are 
selling at an uneconomic rate, as has been shown by the closing 
down of several valve factories during the past twelve months. 

London, W.C.1. . H. HOWITT, 

‘April SOth, 1927. Secretary, 
British Radio Valve Manufacturers’ Association. 


EM PI RE BROADCASTING. 


Sir,—I was much interested in your Editorial in the Issue 
of April 27th on Empire broadcasting. Your remarks with 
regard to the Dutch being the first nation to broadcast to her 
dominions bring home the fact once again that we are, as 
a nation, far too conservative, and never do anything before 
the pace has been set by someone else. The value of such 
a service would possibly extend above that of just a broad- 
casting organisation, and might prove beneficial to a very high 
extent in times of disturbance. We are constantly having the 
word ‘“‘ Empire” put before us, and it is a recognised fact 
that any measure which is going to bring our dominiong in 
closer touch with the Mother Country is of foremost importance. 

Like most useful suggestions, however, one imagines that 
the bodies or organisations whom this particular case might — 
concern will say :' ‘‘ Yes, very nice and so forth,’’ and there 
the matter will rest. I suggest, therefore, that measures should 
be taken immediately by the right persons, with a view. to 
establishing a high-power short wave Empire broadcasting 
station in this country. ioe 
It appears that some difficulty is likely to arise as to who 
are the right persons to take such a scheme in hand. But it 
seems that we have here an admirable opportunity of bringing 
back some of the prosperity to the present time badly de- 
pressed British wireless industry. British manufacturers have 
never done radio export trade of any magnitude, possibly duc 
to the difficulties of obtaining licences from the Marconi Co., 
to do so, but if they could show that a large amoung of 
business could be done with the colonies that difficulty would 
possibly disappear. a 

At present the radio manufacturer in this country does little 
or no business abroad, comparative to what he does at home, 
because there is not the demand. Supposing, however, the 
Government licensed an organisation of British manufactarers 
to erect a station such as that suggested, the trade would 
not only. greatly benefit, but also the entire community of the 


British Empire 
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Britishers abroad are sufficiently patriotic to buy British 
geods (net only due to patriotism, but because we happen to 
produce the finest goods in the world in so far as radio 

tus is concerned) when they realise that the service car- 
ried on for them at home is supported by the British industry. 
With- the mumber of quite wealthy radio concerns in this 
country at the present time one sees no reason why a number 
of them should not form a company for the purpose of Empire 
broadcasting im exactly the same way as the B.B.C. was 
formed. A very necessary measure, of course, before such a 
scheme was gone into in detail, would be the definite assertion 
that the Government would allow such a service to operate. 

Such a scheme as the one outlined would not require very 
_ large capital; quite a small private company with money put 
.up by the various members of the industry interested, the 
return on their money being a large export trade. Difficulties 
of a minor nature might arise, but one sees no reason why 
the basic scheme should not be a success. To put an Empire 
broadcasting station under the control of the B.B.C. is rather 
a tall order, as one imagines that the B.B.C. have quite 
enough to do in supplying the British Isles with broadcasting 
on their not over-abundant income, let alone providing the 

whole Empire. I put forward my little idea above because 
I think Empire broadcasting would be an excellent institution, 
benefiting the colonies and Great Britain in more ways than 
. one, And as a previous radio manufacturer and wireless engi- 

neer of some years’ standing, I believe that an Empire broad- 
casting station run by the trade would help to bring in much 
more business and so relieve the depressing period that the 
radio industry is now passing through, DALLAS BOWER. 

Brighton, ; 

-April 28th, 1927. 


Sir,—I notice that in your Editorial of April 27th and 
May 4th you refer to.a new wireless station PCJJ erected in 
Holland and now working on 30 metres, and that you suggest 
that this country should follow its example. There seems to 
me to be no reason why this should not be done by utilising the 
present beam stations, as I understand successful telephony 
transmissions have taken place at these stations while they were, 
at the same time, handling ordinary traffic on automatic C.W. 

Your readers who have listened to PCJJ have no doubt 
noticed that the station is being largely used for propaganda 
purposes on behalf of the company which runs it. This seems 
to me to be a matter which should occupy the attention of 
British manufacturers who are prohibited from using wireless 
for this purpose. OTHO W. NICHOLSON. 


an o- oe G6 MP. 
London, May 5th, 1927. ` 


B.B.C. TRANSMISSION OF PIANOFORTE MUSIC. 


Sir,—If this correspondence is not already too prolonged, 
may I reply to Mr. Gough’s letter in your recent issue as 
one who also enjoys in some measure the qualifications he speaks 
of, including a trained musical ear? My experience has been 
that- pianoforte music transmission has not been of the same 
consistent standard as, say, the bigger orchestral works. 

It would almost seem that at the period criticised a certain 
amount of experiment was in hand on this. Moreover, at a 
recent lecture one of the B.B.C. specialists frankly admitted 
the problem of pianoforte transmission was difficult owing to 
percussion effects. Also, in one of your correspondent’s letters 
‘Is quoted an admission at a~similar lecture that the lower 
frequencies in this transmission were at that time deeper 
Modulated, presumably for the benefit of the average receiver. 

In judging reception of this nature no one doubts but that 
the majority of receivers are capable of producing pleasing 
musical sound, but it is a vastly different affair to reproduce 
-with full justice to modern transmission at its best, and it 
ts probable the receivers and speakers that are capable of this 
are none too numerous. As an engineer, I have a feeling 
that the receivers described by the previous correspondents 


on this subject- and used at reasonable range are more likely | 
to'offer a true basis for judgment than a superheterodyne used 


‘at the distance Mr. Gough is placed. | ; 
Judgment of reception is also dependent upon the type of 
speaker and its position with reference to its. acoustic sur- 
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roundings. In this respect I think Dr. McLachian, who also 
is, I believe, a musician, sums up the situation in the case 
for the moving coil-driven cone speaker: ‘‘... it would be 
idle to deny it offers advantages... ” f 

My own experience of modern reception is somewhat limited, ` 
but also confirms one of your correspondent’s statements that 
greater efficiency appears. to aggravate the contrast between. the 
good and the moderate in transmission. In passing, the effi- 
cient reception of the good im transmission amply repays any 
trouble involved, from a musical standpoint, and is an eloquent 
tribute to the high standard of present-day transmission. 

Incidentally, there is no excuse for not being up to date 
having regard to the excellent articles which have appeared 
in The Wireless World on faithful reception. 

My impressions are that pianoforte transmission, while im- 
proving, has not reached the ‘‘ perfect ’’ stage yet. In coupling 
the: “ human element ’’ in regulating transmission as further 
criticism, I offer it in all kindliness for the betterment of a 
system unique in its rapid development and efficiency, a system 
that must have brought immeasurable happiness to the majority | 
of ‘‘ ordinary listeners’’ and, I trust, to the many. blessed 
with a mu8ical ear. H. C. WALKER. 

Roby, 

May Ist, 1927. 


B.B.C. HIGH-POWER STATIONS. - 


Sir,—May I once again be allowed the courtesy of your 
columns to reply to Capt. Eckersley’s letter in your issue of 
April 27th, in which he states that I am labouring under a 
misapprehension? I tear that Capt. Eckersley himself is 
labouring under two misapprehensions as regards my own letter 
in your issue of April 13th. If he will read my letter more 
carefully he will find no mention of a central. six-transmitter 


_ station; in fact, I think such an idea too absurd to be taken 


seriously by any radio engineer. I must perhaps labour the - 
point. that the six single transmitter stations of my scheme 
are intended to be spread out in suitable places all over Great 
Britain ; to quote the words of my letter, ‘‘ located in suitable 
spots midway between populated areas.”’ | 

Capt. Eckersley’s second misapprehension is that I did not 
even mention foreign stations and was only concerned in re- 
ceiving the further British ones of the chain. I think that 
most people who have listened to the 'B.B.C. so-called alterna- 
tive programmes will agree that only two will not give much 
relief. Technically, I- still venture to disagree with Capt. 
Eckersley and maintain that, using sets having the selectivity 
of those fecently designed by the B.B.C., one double-wave 
50kW. station, with a field strength of the order of 30 milli- 
volts per metre at 20 miles, is likely to interfere seriously with 
the reception of further British alternative stations. | 

Time alone will show who is correct, but my-own scheme 
undoubtedly does not suffer from that disability to the same 
extent. It was a serious attempt to solve the programme 
problem as far as it is possible with modern technical progress, 
a matter which, as far as I can see, the B.B.C. do not seem 
to take very seriously. 

Finally, the six single transmitter stations of my scheme, 
whilst providing two alternative, daily changing, programmes 
to the crystal set from the nearest two stations in a superior 
manner, give the, at present so much needed, encouragement 
that the better the receiver the better the service. 

Nottingham, W. J. RANDALL, 

Apri] 27th, 1927. a 


THE BEST’ FILAMENT VOLTAGE? 


Sir,—Your correspondent, Mr. C. E. Chester, will receive 
plenty of support for his contention that the filament voltage 
of valves should be standardised at 2 volts, and not 4. The 
4-volt standard is a useful compromise between the efficiency of 
the 6-volt and the convenience of the 2-volt, but jit is clearly 
not the ideal standard. 

The slight loss of efficiehcy—we shall probably never go 
back to high amperage for compensation—would soon be over- 
taken. Who dreamt two years ago of a valve with an amplifi- 
cation factor of 35 and an A.C. resistance of 60,000 ohms? 

Manchester, e i © W. M. WHITEMAN. 
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The Wireless World 


Information Department 


Conducts a Free Service 
, of Replies to Readers’ , 


Queries. 


Does Resisiance Cause Losse; P 

I understand that if a resistance is intro- 
duced into a tuned circuit serious 
losses will be caused in the circuit 
with the concomitant effects of flat 
tuning, loss of sensitivity, ete. I 
presume that the higher the resistance 
the greater are the evil effects pro- 
duced. Ts this so? A.-T. R 


You do not state in your letter whether 
you mean a parallel resistance shunted 
across the tuned circuit, for if this is the 
case your deductions are wrong, and the 
higher the resistance the less will be the 
evil effects produced. In bvief, if a 
resistance is shunted in parallel with a 
tuned circuit, then the lower the resist- 
ance the greater the losses. If on the 
contrary, the resistance is connected in 
series with the tuned circuit such as in 
the lead running from one side of the 
toning coil to the tuning condenser, then 
the converse 16 true, and the higher the 
resistance the greater the losses. One 
practical instance of the foregoing is the 
case of a variable condenser shunted 
across a coil for the purpose of tuning it. 
The condenser is obviously in parallel 
with the inductance, and, therefore, the 
insulation resistance between the fixed 
and moving plates of the condenser should 
be as nigh as possible to avoid losses 
in this manner. Obviously, if this, insu- 
Jation resistance is lower, the same effect 
will be produced as if an actual resistance 
had beer shunted across the condenser or 


coil. 
0000 


A Dangerous Pittall. 

I have a receiver consisting of an H.F. 
valve, detector, and L.F. valve. The 
detector is a D.E.5B, 
coupling to the D.F. valve is by 
means of a 150,000 ohm anode 
resistance. I see that there are now 
several valves on the market having 
a magnification factor greatly in 
excess of the 20 given by this valve. 
Should I get greater amplification, 
therefore, by substituting one of 
these high magnification factor 
valves? The valve / have in mind 
has an impedance of 150,000 ohms 
and an amplification factor of 30. 


G. L. G. 


The answer is definitely No. In 
casce you would get less 


any 
amplification, 


and the. 


i) 
LS: 
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since magnification does not depend upon 
amplification factor alone. It has often 
been pointed out in this journal that to 
get the approximate maximum of the 
amplification factor of -any valve used 
in a resistance-coupled stage, it is neces- 
sary that the external resistance be at 
least five times the valve impedance. In 
your case your external resistance of 
150,000 ohms is roughly five times the 
impedance of the D.E.5B, which is 30,000 
oluns, and so you are getting as near as 
possible the full amplification factor of 
the valve; about 90 per cent. probably. 
We will assume, however, for the sake 
of simplicity, that you are getting the 
full amplification factor (in practice this 
is not possible). If you now substitute 
your proposed valve, we find that at once 
its impedance is exactly five times that 
of your previous valve, therefore in 
order to get 90 per cent. of its ampli- 
fication factor of 50, your anode resist- 
ance would have to be raised to at least 
0.75 megohm, and you would not, as you 
suppose, be getting the full 50 amplifica- 
tion factor of the valve, but would only 
he getting a percentage of it. In actual 
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i 
practice, from this point of view lone, 
and- ignoring other considerations," you 
would get less amplification by substi- 
tuting this particular valve. i 
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An Efficient Hartley Receiver. 

I was interested in the portable receiver 
using a single-valve Hartley circuit, 
which was published in your issue ot 
July 21st last year. I am desiro 
adding an L.F. stage to it, and h 
be glad if you will give me the 
sary diagram. G. 

We publish in Fig. 1 the diagram 

you require. A good neutralising} 
denser will serve as the reaction k 
denser, whilst the H.F. choke may 
sist of any of the commercial ones which 
are upon the market, or may be 
made,.in accordance with the instr 
in the ‘‘ Readers’ Problems’’ secti 
January 12th, 1927. You should not for- 
get to use a good type of L.F. trans- 
former. By careful adjustment of the 
detector valve H.T. voltage you will! find 
that the reaction control of this recpiver 
is very smooth. 
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Too Many Microamperes. 

I have made up a receiver using the 
` modern type of resistance coupling, 
using l-megohm anode resistances in 
the plate circuit of each valve, these 
resistances being grid leaks of the 
ordinary type. I am unfortunately 
troubled with severe crackling noises, 
and I put this down to the use of the 
grid leaks. Must I substitute a wire- 
, wound resistance, and, if so, can you 

‘tell me where to obtain them? 

: N. C. T. 


The trouble you are experiencing is un- 
doubtedly due to the form of anode re- 
sistance as you rightly suppose. You 
- must not expect the ordinary type of 
grid leak, which is only made to carry 
a current of a few microamperes, such 
as are met with in leaky grid rectifica- 
.tion, to carry such a heavy current. 
They may work all right at first; bat will 
speedily give trouble later on, due to the 
disintegration of the graphite or other 
material of which they are composed. 
You are meeting, in fact, the same kind 
of trouble which used to be experienced 
by experimenters two or three years ago 
‘when they used non-wire-wound 100,000- 


ohms resistances for this purpose, the. 


modern. wire-wound 100,000-ohm resist- 
ance being not then available. You can- 
not, of course, use a 1-megohm anode 
wire-wound resistance, because, so far as 
we are aware, no such article is upon 
the market, and if it were its self- 
capacity would probably be high. If you 
specially desire a wire-wound anode re- 


sistance you could’use two 500,000-ohm . 


wire-wound resistances in series, but .you 
- could equally well and with considerably 
leds space and expense use a proper 
‘‘ metallised ” type of grid leak, such as 
- are now readily available upon the British 
market, they being made specially for 
this purpose and capable of. carrying a 
current of several hundred microamperes. 
Of course, even in the ‘‘ modern ” type 
of resistance amplifier, one never comes 
up against such low -plate currents as 10 
or 20 microamperes, such as are present 
in the grid circuit of a leaky grid recti- 
fier ; somewhere about two or three hun- 
dred microamperes is nearer the mark 
for the value of the plate dcurrent in a 
“modern”? type of resistance amplifier. 


—, 0000 
Transmitting Licences. 


I am desirous of obtaining a transmitting 


licence, but am not sure of the quali- . 


fications required before 1-am per- 
mitted to transmit, and shall be glad 
if you will give me full particulars. 
Se as “AL. EL 
It is impossible for us to give you full 
- particulars, and you are advised to write 


‘to the Secretary of the G.P.O., London, © 
in-, 


who will give you all the necessar 
formation which you require. Briefly, it 
is necessary for you to be capable of trans- 
mitting and receiving, using the Morse 
code, at a speed of not less than 12 words 
_per minute, and an actual practical ex- 
amination is carried out on this point. 
Yon are required also to- possess sufficient 
technical knowledge to satisfy the 
B 30 o 
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authorities as to your ability to ‘operate 
transmitting apparatus before a licence 
is granted, and also to state the reason 
for your requiring this licence; in other 
words, you: are required to state the 
particular line of research necessitating 
the use of transmitting apparatus upon 
which you desire to embark. | 
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| Dropping the Voltmeter, 


I have constructed a battery eliminator 
for obtaining H.T. from my A.C. 
‘mains. Formerly I used an H.T. 
accumulator, und used a 150 volt 
moving cou voltmeter for measuring 
the voltage. Now I find that while 
the H.T. eliminator gives most excel- 
lent resuits normally, a terrific hum 
develops immediately I put the 
voltmeter across the H.T: te*®mindls. 
I also notice that the voltmeter 
registers a very low value of voltage, 
and signal strength falls off greatly. 
Where have I gone wrong? 

A. L. R. 


The hum is probaby caused by the com- 


- parative low resistance of the voltmeter, 


which being shunted across the H.T. 
terminals of your set draws a very large 


_eurrent from the el:minator, a very much 


greater current in fact, than the elimina- 
tor is designed to supply. The natural 
result of drawing too large a current 
through the iron core smoothmg chokes 
is to magnetically saturate them, and 


` thus render their smoothing effect negli- 
- gible, and so a loud hum is heard.. 


With regard to the remainder of your 
query, of course, by heavily overloading 


the inetrument in this manner, you will 


naturally be dropping a great deal more 
volts across your rectifying valve. It is 
impossible to make use of an “ ordinary ” 
type of moving coil voltmeter in this 


E as 


~ double-pole 


Fig. 2.—Switching out the first L.F. stage in a two-stage amplifier. 
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manner, although it'is perfectly satis- 


factory for ‘accumulators, and also may > | 
be used with a dry H.T. battery. It. 


should only be connected across a dry 
battery for the few seconds necessary to 
take a reading. Of course an ordinary 
moving iron’ voltmeter which is of low 
resistance should never be used to do 
this with a dry battery of any descrip- 
tion, ` 


-000ọ00. 


A Switching Problem, 


‘I have a conventional three-valve set- 


(detector and two transformer- 
coupled L.F.8), and wish to introduce 
switching whereby the first . stage 
low-frequency amplifier may be cut 
out of circuit. The detector valve is 
of high impedance, and .80 has a 
transformer with a high primary. in- 
ductance in its anode circuit, which 
should remain there when working 
on two valves. I also wish to keep 
' the loud-speaker permanently cor- 
nected to the third valve. 
These requirements seem rather 
difncult to satisfy, but perhaps you 
, know of somezfairly simple method 
of connection using a single switch 
without too many blades. | 
C. T. T. . 


It is quite possible to carry out the 
desired change over by means of a 
change-over switch, or a 
three-pole switch if automatic control of 
the first L.F. filament is required. This 
latter arrangement is shown in Fig. 2. 
The one disadvantage is that separate 
grid bias batteries are necessary for each 
L.F. valve; moreover, that for the 
second is at high potential. It should 


accordingly be well insulated, and made 
up with the smallest obtainable dry cells, 
as manufactured for miniature flash- 


lamps. | : 


? 


i 
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Soon Remedied. 


l have on hand a number of cylindrical 
inductance coils made by myself, and 
wound for various wavelengths. I 
now wish to experiment with centre- 
tapped coil circuits, and should be 
glad if you would tell me the num- 
ber of turns for the various wave- 
lengths. T. L. 8. 


The number of turns for specific bands 
of wavelengths is, of course, no differcnt 
from the number of turns which would.be 
required in a coil having no centre tap. 


Thus if one has made a grid coil for use’ 


in a straight detector and two L.F. 
receiver, and one decides to change over 
to the Hartley circuit, which requires a 
contre-tapped coil, the same coil will 
cover the same band of wavelengths. 
You are advised, therefore, merely to put 
a centre tapping on each of your coils. 
oo0oo0oo0 7 


A Simple Conversion. 


l have at present a three-valve broad- 
cast receiver consisting of a “ Hart- 
ley’? regenerative détector, followed 
by. two transformer-coupled LF. 
stages. I shall be glad if you will 
inform me in what way I can convert 
this into the ‘‘ Schnell ”? circuit. 

T. R. G. D. 

It is quite a simple matter for you to 

convert your receiver from the ‘‘ Hart- 

ley ’’ to the ‘Schnell ’’ circuit. All you 
have to do is first to remove your exist- 
ing ‘‘ Hartley ” reaction condenser, and 
substitute in its place a 0.00005 mfd. 
fixed condenser; such instruments are 

sold by Messrs. Peto Scott, Ltd., 77, 

City Road, London, E.C.1, but if unob- 

tainable two 0.0001 mfd. fixed condensers 

may be used in series. Having done this, 
you must connect a 0.0005 mfd. variable 
condenser (preferably fitted with a slow- 
motion device) from the plate of the 
valve down to L.T.—. It should be re- 
membered that if the plates of this con- 
denser touch, the H.T. battery would 
be short-circuited, and we should advise 

a large fixed condenser in series with it 

in order to avoid the possibility of this 

mishap, or, of course, you could get over 
the trouble by connecting from plate of 

valve to H.T.+ instead of to L.T.-. 


This new variable condenser will then © 


control reaction. 
0000 


A Useful Device. 


I have a detector and two L.F. set, which 
gives adequate volume on the loud- 
speaker. Owing to ear trouble 1 find 
that I myself can hear much better 
on headphones. If l arrange to con- 
nect the telephones after the first 
L.F. valve, then not only is it not 
quite loud cnough for me, but the 
loud-speaker does not function as 
well. Briefly, then, I desire to use 
telephones at the same time as the 
loud-speaker is in operation, and l 
require some method, therefore, of 
controlling the volume in the tele- 
Phones independent of that in the 
loud-speaker, W. G. 

Your problem is a perfectly simple one, 
and all yon have to do is to adopt the 
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method of connecting telephones and 
loud-speaker which we give in Fig. 3. 
The volume control across the telephones 


will, if it is a good one, enable you to 


control the volume of your telephones 
from inaudibility up to full strength. If 
possible, use a good wire wound instru- 
ment such as the ‘‘P.D. Volume Con- 
trol,” manufactured by Messrs. Automo- 
bile Accessories, Ltd., 935-95, Victoria 
Street, Bristol, or any similar instru- 
ment by other makers. There are, of 
course, 2 large number of inferior volume 


`~ 


LOUDSPEAKER 


| OUTPUT 
TERMINALS _ 
OF SET 


Fig. 3.—Simultaneous use of headphones 
and loud-speaker. -- 


controls, many of foreign design, upon 


the market. This will control the volume 
in your telephones without in any way 
affecting the  loud-speaker 
Naturally you could, if you so desired, 


have another volume control across- the 


loud-speaker which would enable you to 
control loud-speaker volume without 
altering the volume in the telephones, 


although usually, in most receivers, there, 
‘Is some device for controlling the total 


output which could be set so as to give 
adequate volume in the loud-speaker, and 
then the telephones volume control ad- 
justed afterwards.. Needless to say, if 


you connect your volume control directly. 


across the output terminals of the set, it 
will affect both the volume control of 
the telephones and loud-speaker. This 
method is quite sound, as it can be used 
either in the case when the loud-speaker 
and headphones are connected directly in 


the plate circuit of the final valve, when - 


a choke filter circuit is used, or after a 
1:1 ratio telephone transformer. 
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latter case, of course, the part of Fig. 3 
which we have labelled. output terminals 
of set will be the output terminals of the 
choke filter device, or the secondary of 
the transformer as the case may be. 
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Getting It Both Ways. 


T have built a single-valve set employing 
the “ Weagant” circuit. J find that 
this receiver gives perfectly satisfac- 
tory rcsultson the normal broadcasting 
band, but reaction is catremely erra- 
tic on the long wave band, the set pot 
only increasing the reaction effect and 
finally oscillating when I increase the - 
capacity of the reaction condenser, as 
it should do normally, but also ezhi- 
biting the same phenomena when I 
attempt to cut out reaction altogether 
by setting the reaction condenser to ' 
its minimum position. Can you tell 
me where I have gone wrong? ~ 


T. N. 


The trouble which you mention is prob- 
ably due to the fact that your H.F. choke 
is resonating on the long-wave side of the 
receiver, and if it does this; of course, you 
will naturally get these effects, . because 
you will get the normal type of “ We- 
agant ” reaction when increasing fhe con- 
denser capacity, and owing to the reson- 
ant choke you will simply get p tuned 
plate circuit when setting the cdndenser — 
to minimum value. The result is that the 
valve will oscillate if the grid: circuit 
damping is not too heavy owing to the 
fact that both grid and ‘plate ‘circuits 
are in tune with each other. This:method 
of .tuned-plate regeneration used to 
bea great favourite in America for broad- 
cast receivers before the coming of modern 
H.F. amplification. The remedy ıs to 
alter the value of the choke so that it Is 
no longer resonant, and we would advise 
you to remove turns from the choke until 
this trouble is eliminated, although yon 
can cure it by putting another H.F. choke 
in series. In the former case you.would 
be moving this resonant point below, and 
in the latter case you would be raising the 
resonant point above the wavelength and 
on which you desire to work. 
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A Rule of Thumb. ; . - 

You gave very recently a rough-and-ready 
formula for ascertaining the .corree! 
grid bias for any valve. I hace un 
fortunately mislaid the copy contan 

ing the necessary information, and 
should be obliged if you would repeat 

it. N. V 

A rough idea of the correct grid bias 


required may be obtained by dividing the 


H.T. voltage applied by twice the ampl- 
fication factor of the valve. -As an 


example, we may take a D.E.5 valve. 


which has a voltage factor of 7, with 140 
volts on the anode. This gives us 140+ 
14 which equals 10; in practice, ibis rid 
bias voltage, or perhaps even a slig tly 
higher one, would work well. It should 
be clearly stated that this. formula most 
only be taken as a rough indication ; It 1S.. 
nevertheless, very useful, and ‘apples 
particularly to the more efficient bypes of 
valves. . : 
B 40. 
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BROADCASTING AND THE PATENT 
POSITION. 


N this country, broadcasting and the design 
of broadcast receivers is so ‘closely linked up 
with the general licence to manufacture 
under Marconi patents 
which is issued by 
that company that it 
would seem out of 
place to omit to make reference to 
an important modification in the 
terms of this licence which the 
Marconi Company is at present 
requiring of its licensees. 


EDITORIAL VIEWS 


RECEIVER: 


Early History. 


It will be remembered that about 
the time that the Broadcasting 
Company was formed by repre- 
sentatives of the wireless industry 
with the sanction of the Post 
Office, the question of manufacture 
-of sets involving the use of circuit 
principles which the Marconi Com- 
pany claimed “were covered by 
patents which they held was the 
subject of much discussion, and 
eventually the Marconi Company 
undertook to license all bona fide 
British manufacturers who agreed 
to pay to them a royalty calculated 
on the basis of 12s. 6d. per valve 
holder. 
avoid the very difficult task of collecting royalties in 
respect of individual patents which might be made use 
of by the manufacturers. At the time that the establish- 
' ment of broadcasting stations in this country was under 
consideration by the Post Office, a state of affairs existed 
where the Marconi Company might, in virtue of the 
patents which they controlled, have held a position of 
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This general licence, it was considered, , would | 


monopoly in manufacture of receivers, and it seems 

likely that the licence from the Post Office for the British 

Broadcasting Company to operate was granted on the 

understanding that bona fide British manufacturers 

would be able to come into the industry and be licensed 

under Marconi patents on terms which had the approval 
of the Post Office. 


A Mixed Blessing. 


We have in the past pointed 
out that, whilst the granting of. 
these general licences by the Mar- 
coni Company no doubt opened 
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oe the door of this new industry to 
many manufacturers who other- 

616 wise would have found it difficult 
617 to compete with those who had 
access to the use of existing 

patents, yet, on the other hand, it 

619 has had one very unfortunate 
621 effect, in that, because for a cer- 
z tain sum all manufacturers have 
627 been able to utilise circuit arrange- 
ments necessary for the operation 

629 of satisfactory receivers, they 
have sadly neglected to undertake 

research work on their own account 
. 655 and acquire for themselves patents 
635 of importance, the value of which 
636 would, perhaps, only become fully 
637 apparent as certain fundamental 


patents held by the Marconi Com- 

pany ran out. 
The madikeadon to the general licence which the Mar- 
coni Company is now requiring of its licensees is in 


respect of the basis on which the royalties have been 


calculated, viz., 12s. 6d. per valve holder. It is now re- 
quired that, to avoid any misunderstanding or dispute in 
connection with the meaning which the Marconi Com- 
pany attached to that original wording, another clause’ 
should be inserted in the agreement to define a valve 


but with certain of the new 


Or0 


holder as applying only to a valve containing the usual 
three elements of filament, grid, and plate, and placing 
outside the terms of this general licence the employment. 
of any valves containing anp iuag: other or in additiòn to 
the usual three elements. . 


The Marconi Explanation. 


On making enquiries at Marconi House an official of 
the Marconi Company explained that the action taken 
was solely with the object of elucidating the present 
situation. When broadcast- a 
ing began and licences for 
the manufacture of broadcast 
receiving apparatus under 
Marconi patents were first 
issued, the only type of valve 
likely to be used was that 
containing the three usual 
electrodes. With the rapid 
development in the design 
and manufacture of valves, 
however, many fresh types 
of valve with multiple elec- 
trodes and multiple perform- 
ance have come into use in 
connection with broadcast 
reception. 

The intention of the origi- 
nal licence was that a charge 
of 12s. 6d. should be made 
for the service performed by 
each three-electrode valve, 


types of valve there is a 
possibility of. misunderstand- 
ing in regard to the intention 
of the licence. The Marconi 
Company, therefore, has 
communicated with its. 
licensees with the object of 
clearing up the situation and 
enabling the business of 
manufacturing under licence 
to be carried on without mis- 
understanding on the basis 
that was originally intended. 


Effect of the New Clause. 


The above explanation 

makes it clear to us that the terms of the general licence 
so modified will not authorise manufacturers, unless a 
separate licence is negotiated for, to use four-electrode 
valves, multiple valves such as the new German 
“ Loewe ” valve, nor the new Hull screened valve recently 
developed in America, the importance of which, for high- 
frequency amplification, can scarcely be over-estimated. 

It is possible that, within a comparatively short period, 
sets which employ three-electrode valves only may come 
to be regarded as obsolete. By this it is not meant to 
convey the impression that they will be unsatisfactory in 
their performance, but that the new valves will be so 
popular that it will be difficult for sets employing only 
the three-electrode valves to compete with the new 
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arrivals in the market. We may, in point of fact, find 
that the industry has returned to its former state when 
the Marconi Company held a-monopoly contro? over the 
supply of broadcast receivers, and, unless there existed 


- any understanding on the subject of a general licence 


between the Marconi Company and the Post Office when 
the Broadcasting Company was constituted, then the issue 
of licences to permit the manufacture of sets employing 
the new valves may be restricted to certaur manufac- 
turers instead of ene generally available, and it may 
| „be that the royalty charges 
‘which the Marconi Company 
will feel -it necessary for 
them to impose will have a 
very serious influence on the 
future prosperity of the 
-broadcasting industry as a 


whole. 
i oo0o0o0 


EMPIRE 
BROADCASTING: 
pardonable 


ITH 
\ -pride the Dutch 


nation is rejoicing 
over the prowess of PCJ}, 
the - Philips experimental 
short-wave station at Eind- 
hoven which awoke one recent 
morning to find itselt 
famous. 

The spirit animating the 
enterprise of Holland is sym- 
bolised in vigorous style in 
‘a cartoon, by the celebrated 
artist Louis Raemaekers, 
-which appeared a few days 
ago in the well-known Am- 
sterdam ‘‘ Telegraaf,” and 
‘bore the following legend :— 

“ This evening the trans- 
Zei mission of the 9th Symphony 
YE; of Beethoven will be broad- 
w} cast to all listeners in the 


world by the short-wave 
station of Philips Radio 
Works. At the same time, 


this thought-wave of peace 
and charity w i11 find an echo 
in the neste of all who enjoy the reception.’ 

‘ Broadcast to ali listeners in the world” is an 
optimistic phrase, but the success already secured by the 
Dutch station justifies a sanguine outlook. 

British colonists. can at last hear programmes. from 
Europe, but the thought is hardly calculated to bring a 
glow of pride to British cheeks. Until Britain follows 
the lead already set and establishes a short-wave broad- 

casting station for maintaining touch with the Dominions. 

we can only hope that the delight with which our kith and 
kin overseas pick up the Dutch programmes may blind 
them to the lethargy at home. 

Under Correspondence we publish further interesting 
letters on the subject of Empire Broadcasting. 
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By 
H. F. SMITH. 


An HF. 


T was reported in the daily Press a few days ago 
that a South Coast listener, charged with maintain- 
ing an unlicensed receiving set, made the excuse 
that during the last- eighteen months he. had heard 
“ nothing worth while listening to.” Now the B.B.C. 
has to put up with some harsh ‘criticism, but it is hardly 
conceivable that over this considerable period of time 
anyone could have failed to find a single item which 
appealed, so the only possible: conclusion is that the 
alleged unlicensed receiver was itself at fault. -The 
majority of those living on the coast at some distance 
from a station have learnt by hard experience that trans- 
” missions on the normal broadcast waveband are spoilt 
by spark interference, and that Daventry is the only 
station which can be relied upon to provide good signals 
with any degree of reliability. Moreover, many ‘have 
found out that even on the long waves something rather 
better than the average in the matter of selectivity is 
necessary to overcome interference from the growing 
` number of broadcasting stations working between 1,000 
and 2,000 metres, and also from commercial Morse trans- 
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Fig. 1.—The creuit agree: of the unit. Cı, 0.0003 mfd.; Cao, 
Cz, 0.0005 mfd. 
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marily intended for use with the ‘‘ Nucleus ”’ 
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800=3,000 Metres. 


missions. It is, then, both for the benefit of those who 
have to depend on Daventry, and also for the not in- 
considerable number who like to be able to tune in the 
foreign high-power stations with some certainty, that 
the instrument to be described in this article was 
designed. 

The unit comprises a single stage of transformer- 
coupled high-frequency amplification, and, while ` pri- 
receiver,! 
it is possible, as a rule, to add it to any conventional 
detector-L.F. set without any great difficulty. The cir- 
cuit diagram given in Fig. r shows that the aerial is 
loosely coupled and separately tuned ; the writer is con- 
vinced that, in spite of the extra control necessary, it is 
worth while reverting to this well-tried arrangement, which 
has considerable advantages on ‘the longer waves. An 
alternative series condenser is provided, in order that a 


- wide band of wavelengths may be covered without the 


necessity for frequent changing of coils. 


H.F. Transformer Design. 


A conventional neutralising system is included, as this 
is absolutely essential when aerial damping is reduced 
by loose coupling. The secondary of the transformer. is 
joined to output sockets marked A and B in the diagram. 
These are for connection respectively to grid and filament 
of the detector valve contained in’ the ‘‘ Nucleus ”’ set, 
the transformer being tuned by the 0.0003 mfd. variable 
condensér contained in that unit. The wavelength band 


` covered with. that capacity is from about 800 to 2,200 


metres; to receive the Eiffel Tower transmissions it 1S 


necessary to connect in parallel a fixed condenser of 


0.0002 or 0.0003 mfd. 

The heart of an H.F. amplifier is the transformer, 
and it is worth while taking pains to produce a coupling 
which will give good amplification combined w ith suffi- 
cient selectivity. The design chosen is based on one. 


described. by W, James in “Experimental Wireless for 


January, 1927; its secondary consists of a No. 300 
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Long-wave Unit for the Nucleus Receiver.— 
‘“ Lewcos °” coil, with plug and pro- 
tective band removed. Over this is 
wound the primary winding, separated 
from it by ten spacers cut from ebonite, 


and measuring tin. x $in. x din. 
thick. A shallow depression, tin. in 


length, is filed on each of these strips, 
one of which is fitted with a 10B.A. 
screw at each end, while two others carry 
a single screw. The disposition of these 
strips, together with the connections of 
windings to the screws, will be clear 
from a consideration of Figs. 1, 3, and 
7, in each of which the same lettering 
(G, F, P, N.C., and H.T. +) has been 
adopted.. : 

The primary winding has a total of 
fifty turns of No..4o D.S.C. wire, 
spaced to occupy the full length of the | 
inch-long depression on the strips already ‘mentioned. 
These strips are not grooved, so the spacing between turns 
must be estimated, and need not be perfectly regular. 


When the primary winding is completed, another spacer 


measuring Tin. in length, çin. wide, and yin. in thick- 
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Fig. 3.—'' Cut-away ”' sketch and section through the H.F. trans- 
former, showing method of construction and connections of the 
: ends of the windings. 
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LIST OF PARTS. 


. 


1 Ebonite panel, 12in. x Sin. x Lin. i 

Variable condensers, 0:0005 mfd. (Utility). : 
Fixed condense”, 0:0093 mfd. (Dubilier). 

Neutralising condenser (Gambrell). 

Single coil holders (Athol). 


rH mw AN OD 


the designer, and illustrated in the photographs of the instrument. 


should be used in preference to others, these components are mentioned in the article itself, 


Fig. 2.—Dimensioned sketch of ebonite stand for the H.F. transformer. 


ness, should be placed over each of the originals, and 
held in position with either a rubber band (which is after- 
wards removed) or else a trace of molten Chatterton’s 
compound at each end. These are for the support of 
the neutralising winding, also with fifty turns of No. go 
D.S.C. wire, which is spaced to occupy nearly the full 
length of the strips. A i E 

The completed: transformer is slipped on an ebonite 
support cut from a piece of scrap ebonite to the dimen- 
sions given in Fig. 2, a single screw being inserted into 
its upper surface to hold a double-ended soldering tag for 
anchoring the inner end of the secondary winding, the 
outer end of which is led straight to a short length of stiff 
wire soldered to the appropriate socket. While winding 
the transformer every care should be taken to avoid 
breaking these leading-out wires of- the original coil, 
which are of stranded cable; they may be protected by 
attaching them temporarily to the inner surface of the 
coil former with Chatterton’s compound. It should also 
be remembered that secondary, primary, and neutralising 


"© windings should all run in the same direction. 


Layout. 


The general arrangement of the unit corresponds closely 
with that of others in the same series which have already 
been described, and it may be accommodated in a cabinet 
of ‘similar dimensions. The baseboard is raised on wooden 
strips 1jin. in depth in order that the bias cells may be 
mounted underneath it. Some apology may appear to 
be necessary for the apparent crudity of the coil mount- 


ing, but, in practice, this simple arrangement proves 
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1 Valve holder (Triumph). 

1 Rheostat, 20 ohms (Jennens). 

1 Coil, No. 300 (Lewcos). 

2 Dry cells, “0” size (Ever Ready). 

Sockets, ebonite, screws, aluminium sheet, wood, etc. 


Total cost, without coils or cabinet, approximately £2 8 0 '` 


In the ‘‘ List of Parts” included in the description of THE WIRELESS WORLD receivers are detailed the components actually used by 
Where the designer considers it necessary that particular components 


Jn all other cases the constructor can use 


his discretion as to the choice of components, provided they are of equal quality to those listed and that he takes into consideration in 
the dimensions and layout of the set any variations in the size of alternative components he may use. 
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Long-wave Unit for the Nucleus 
Receiver.— 

quite satisfactory, as when 
the best coupling is once 
found it is seldom necessary 
to alter it; by adopting this 
plan it is possible to make 
the dimensions of the instru- 
ment uniform with that of 
the others. A consideration 
of the photograph on page 
614 will show that the 
aerial coil socket is secured 
to the baseboard by a single 
‘screw, so that it may be _ 
moved in. relation to the 
_ secondary, which is fixed. 

~ The wiring was carried out 
with No. 18 bare tinned 
wire, no insulation being 
considered necessary where 
leads are taken through the 
baseboard, as they are all at 
low potential. It should be 
noted that the connections to 
the moving coil holder are 
made of flexible wires, which 
are anchored to screws inserted in a small ebonite 


block. This is clearly shown in the practical wiring plan. 


The H.F. transformer as described is intended for use 
‘With a valve of, very roughly, 20,000 ohms impedance, 
which will have an amplification factor of about 20 
(a little less in the case of 2-volt filaments). Representa- 
tive valves having suitable characteristics are the Cossor 
610 H.F., Marconi and Osram D.E.5B and D.E.H.610, 


HOLE 34 DIAMETER 


Fig. 5.— The screen, made of No. 20 gauge aluminium sheet. 
A 9 


Fig. 4.—Drilling details of the panel. 
countersunk for 6B. A. and No. 4 wood screws. 


A, 5/8in.; B, 3/8in.; C, 3/16in., tapped 1B.A.; D, 1/8in., 


Mullard P.M.5X, and S.T.61. Most of these have their 
counterparts in the ‘2- and 4-volt ranges. The use of 
an unsuitable valve may result in a very considerable 
reduction in amplification. | 

Before connecting the amplifier to the ‘‘ Nucleus ’’ re- 
ceiver it should be realised that the difficulties of separat- 
ing H.F. and L.F. currents in the anode circuit of the 


detector valve become more pronounced as the wavelength 


is increased, so. it will be almost essential to connect a 
damping resistance of from 0.25 to 0.5 megohm directly 
in the grid circuit of the first L.F. amplifier. This 
arrangement was discussed in connection with the ‘* All 
Wave Four ” described in Te Wireless World for April, 
27th, 1927. 


Tuning and Neutralising ‘Adjustments. 


The operation of a two-circuit tuner is at first rather 
strange to those who have been used to direct-coupled 


' receivers with not more than two dials, although it is 


an art which is easily acquired with practice. Before 
attempting to master it the H.F. valve should be 
balanced. The amplifier is connected to the detector- 
L.F. unit by joining adjacent sockets with short lengths 


.of wire terminating in plugs, and Nos. 150 and 250 coils 


are inserted in aerial (L,) and secondary (L,) holders, 
their axes being set at an angle of about 45 degrees. All 
three dials should be rotated. until their circuits come into 
tune, the resulting oscillation being checked by manipu- ` 
lation of the balancing condenser, as described a numbet 
of times in this journal. When the set appears to be per- 
fectly stable, even with the aerial coil removed, the 
search for actual signals may be commenced, remembering 
that the golden tule for operating any receiver of this | 


description is to make comparatively small changes in the | 
‘” dial readings of each condenser in turn, thus keeping the 


The table on page 616, 


t 


circuits more or less in tune. 


Org Wireless MAY 18th, 1927. 


Long-wave Unit for the Nucleus 
Receiver.— 
which shows the actual ad- 
justments for several of the 
more popular long-wave sta- 
tions on the receiver actually 
described, should be of 
assistance, although it must 
be pointed out that the data 
for the aerial circuit (L, and 
C.) will vary—often very con- 
siderably—as the condenser 
setting depends on the charac- 
teristics of the aerial system. 
That on which these tests 
were made has a somewhat 
lower capacity than the aver- 
age, and it is for this reason 
that a No. 200 coil was used 
for L,, in place of a No. 
150, as recommended above. 
As soon as a station is 
tuned in, a record should be 
made, both in order to facili- 
tate future reception of the 
same station and also as an | 
aid to finding others on near- Ta Rear view of the unit, with aerial and secondary coils in the 
by wavelengths. Provided a] “ loose-coupied ” position. 
that- the coupling remains a o | 
fixed, the set may be calibrated with considerable secondary circuits at an angle of about 8o. degrees. 
accuracy. It is a good plan to find a satisfactory aver-' It is never an easy matter to convey to the prospective 
age coupling position, and then to keep to it except under constructor information as to the results which should 
unusual conditions, where maximum selectivity becomes be obtained with any particular instrument. Local condi- 
necessary. Incidentally, the data given in the table was tions, and the efficiency of the aerial-earth system, will 
obtained with the axes of the coils in the aerial and always be the deciding factors, but, as reception on the 
long waves is always more 
i l certain tħan on the 300-500- 
ee metre band, it is considered 
| Se ee --4-7 E that a description of results 
. | obtained will not be likely 
to mislead the reader whose 
conditions are up to the 
average. 
_ Tested near London, with 
an aerial about 34ft. in 
height and an overall length 
of about 8oft. in conjunction 
with the ‘‘ Nucleus”’ receiver 
and an extra resistance- 
coupled L.F. stage, it was 
found that all the principal 
European high-power sta- 
tions were receivable at loud- 
_ speaker strength in daylight. 
With the second L.F. valve 
omitted, Daventry signals 
were stil] strong enough to 
overload an ordinary power 
valve, as were those from 
‘Hilversum. Radio Paris-and 
Eiffel Tower, under these 
conditions, were a little too 
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Fig. 6.—Layout of components on the baseboard, which is cut away to clear the moving vanes 7 : d 
of the secondary taning condenser. | weak. for really good loud- 
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Long-wave Unit for the Nucleus Receiver.— §s | TABLE OF ADJUSTMENTS. ag 
speaker reproduction, although ample ` ee 
volume was obtained with the addition Aerial | Aerial Coil Sec. Coil Condenser Readings. 
| STATION. Socket. L,). L,). 
of the second amplifier. i (Ly) (142) C. C. | HFC. 
It was found necessary to use a No. WSS] l 

250 coil as L, for the reception of the Hilversum ......... A, Lewcos 200 | Leweos 250 | 13 29 26 
last-mentioned station, although a No. Koenigswusterhausen. | A, » č >» oe | A T a 
200 would be large enough with many Derenty LIII at Ooz ot] ot ot} alaj a 
aerials. . With a secondary coil of 250 Radio Paris......... A. | | 


2 2 “99 $9 39 60 66 71 


turns the condenser C, was at almost 
maximum capacity, so it would be pre- i | 
ferable to use a No. 300; indeed, it is probably best to will be slightly less than if a higher ratio of capacity to 
retain this coil for all wavelengths, although selectivity inductance is employed. 


~The aeroplane and aero- 
drome telephony transmis- 
sions on 900 metres may be 
well received by the help of 
this unit. An aerial coil of 
from 100 to 150 turns will 
be required for this wave- 
length, and if the latter is 
used the aerial should be 
connected to the A, terminal. 
Reaction Control. 


The neutralising condenser 
is mounted in an accessible - 
position on the panel, and 
thus may be considered as a 
control of reaction; when its | 
capacity is changed slightly 
on either side of that giving 
a perfect balance, a certain 
amount of regeneration is 
produced, and the whole re- 
ceiver becomes miore sensi- 
tive. However, it has been 
found that this control is 
hardly necessary, and. the 
amateur is recommended to 
operate his set in a neutral- 
ised condition. By doing so, 
risk of causing interference 
with others is entirely ob- 
-viated, and in any case the 
advantage gained by using 
reaction in this particular set 
is very slight. 

When the amplifier socket. 
marked H.T. + is joined to 
its corresponding socket on 

_ the ‘‘ Nucleus ” receiver, as 
it is intended to be, the high- 
tension voltage applied to the 
H.F. valve will, of course, 
be the same as that supplied 
to the others—as a rule 
about 120 volts.: This pres- 
sure is quite suitable for the 
type of valve recommended 
above, but if necessary the 
socket may be connected 

_ directly to a tapping on the 
Fig. 7.— The practical wiring pian. 4 ae A pet bias cells are a mounted undor the baseboard, H.T. bat tery. . 
All f - | | 
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NEWS FROM THE CLUBS. 


Secretaries of Local Clubs are invited to send in for publication club news of general interest. All photographs published will be paid for. 


Loud-speakers Tested and Demonstraied. 


Before an audience of about 100 persons 
at a meeting of the Muswell Hill and Dis- 
trict Radio Society on April 27th, Mr. 
J. E. Roe, A.M.LE.E., of the B.B.C. gave 
a demonstration of the R.K. type loud- 
speaker, which gave very impressive re- 
sults. The lecturer tested a number of 
cone loud-speakers, owned by members, 
giving fairly good results, and he aftirmed 
that it was impossible with a horn loud- 
speaker to reproduce the low notes 
properly unless the horn is some 16in. long. 

0000 


H.F. Neutralising. 

“Capt. H. J. Round, M.C., M.I.E.E., was 
present at an informal meeting of the Mus- 
well Hill and District Radio Society on 
May 4th, and he gave members particulars 


of a highly efficient H.F. neutralising 
method which he had evolved. The sys- 


tem embodied an ordinary H.F. and de- 
tector stage, the aerial coil being tapped 
at about one-third of its length and the 
tuned anode at about one-quarter. A 
tightly coupled coil was wound round the 
earth end and H.T. end of the aerial and 
anode coils respectively with about 14 
turns on an ordinary solenoid. The end 
turn of the aerial neutralising coil was 
joined to the first turn of the anode 
neutralising coil and the first turn of the 
aerial neutralising coil was coupled 
through a small variable condenser to the 
end turn of the anode neutralising coil. 
Reaction could be introduced by joining 
a variable condenser to the detector plate 
from the condenser to a reaction coil and 
thence to earth. 

The Society is planning an active sum- 
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FORTHCOMING EVENTS. 


WEDNESDAY, MAY 18th. 


Institution of Electrical Engineers, Wire- 
less Scction.—At 6 p.m. At the Institu- 
tion. Savoy Place, W.C.2. Lecture: “A 
Wireless Works Laboratory,’ by Mr. 
P. K. Turner. 

Muswell Ilill and District Radio Socicty. 
At 8 p.m. At Tollington School, Tether- 

, N.10. Demonstration of Screencad 

Coils, by Captain Tingey (of Mesars. 

: Peto Scott, Ltd.). 

i Tottenham Wireless Society —At 8 pm. 
ddt 10, Bruce Grore. Lecture: “L.F. 
Amplification,’ by Mr. L. Tracy. 


THURSDAY, MAY 19th. 


Golders Green and Hendon Radio Society, 
—A¢ 8 pm. At the Club House, Willi- 
field Way, N.W.11. Elementary Wire- : 
less Transmission, with demonstration, : 
by Mr. Maurice Child, l : 


FRIDAY, MAY 20th. 


Radio Societu of Great Britain.—Infermal 
mecting. At 6 p.m. (tea at 5.30). At 
the Institution of Electrical Engineers, 
Savoy Plice, W.C.2. Discussion: * Elec- 
trical Measurements,” to be opened by 


BOoeeCoeoaeescogaaece 


Coessecesuaeeoces 


mer and intending members are asked to 
communicate with the Hon. Secretary, Mr. 
G. S. Sessions, 20, Grasmere Road, Mus- 
well Hil}, N.10. 


- 0000 
About Measuring Instruments. 


Mr. E. H. Laister continued his lecture 
on “ Electrical Measuring Instruments ” 
at the meeting of the North Middlesex 
Wireless Club held on April 27th. The lec- 
turer, dealing first with the Kelvin Quad- 
rant Voltmeter, said that the great advan- 
tage of this instrument was that no current 
flowed through it though some 40 volts 


Mr. F. M. Colebrook. ; 


Members of the Western Metropolitan Group of Radio Societies photographed dm 


were necessary to give a full scale de- 
flection. Turning to current measuring in- 
struments the lecturer took as his example 
the Kelvin Electric Balance. In this case 
two coils are balanced on a very ingeni- 
ously suspended bar, and placed in the 
field of four fixed’ coils. The coils are so 
connected up that when current is passed 
through the whole six coils, a torsional 
effect is produced, which ‘is counter- 
balanced, and the pointer brought back to 
zero, by the movement of a rider on a 
graduated bar. The graduation of this 


bar, and the displacement of the rider 


necessary to bring the pointer back to zero, 
can be arranged to give a direct reading 
of the current flowing. 


0000 


Tricks with a Voltmeter. 


The lecturer concluded with a series of | 


carefully explained instruments with a 
valve circuit designed to demonstrate that 
the readings on a voltmeter applied to 
such a circuit could not be accepted at 
their face value. This was strikingly 
illustrated by placing the voltmeter first 
across the at battery, then in turn 
across the plate and filament of the 
valve and across the phones. It was 
found that when the drop of potential 
across the phones was added to the 
voltage of the plate, the sum of these 
voltages did not make up the voltage of 
the H.T. battery. The discrepancy 
amounting in some cases to 8 or 10 volts 
was due to the resistance of the volt- 
meter. _ 
Hon. Secretary, Mr, H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


i 
5 
A 
: 


the occasion of a recent visit to the works of the M.O. Valve Co., Ltd., at Hammersmith. ‘The societies represented were Golders 
Green & Hendon, Hounslow, Inland Revenue, Lyons, Muswell Hill, Tottenham, and Wembley. E A 
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SAC LECLANCHE CELLS. ; 


_ Discharge Tests on Small Cells Designed for H.T. Supply. 


By F. BLAKEY and J. F. SAMUELS. 


for wireless receivers has met with considerable 
attention in some of its aspects, and it is not pro- 
posed to re-cover any of this ground. Rectified A.C. 
supply, smoothed D.C. supply, accumulators and dry 
batteries, have been dealt with fairly exhaustively, but 
‘on a subject which appears to be evoking considerable in- 
terest -at the present time, 
viz., that of small bat- 
teries of the sac Leclanché 
type, very little appears to 
be known. 

In view, therefore, of the 
scarcity - of . information 
available, other than .that 
of a general nature, sup: | 
‘plied by the various ‘makers Fig. 1.—Simple circuit used 
of this type of cell, it was [Rp ‘the "SSaistance “cf ‘the 
decided to conduct some meter, the E.M-F. of the cell 

kas l (on load) is 88 x current 
tests of a quantitative na- reading in amperes. 
ture on a recognised make. 

Two types of cell were under soned danon one con- 
taining a large sac approximately rin. in diameter, and 
one using the smaller type of sac. The zincs in each 
case were weighed, and the loss in weight determined 
at intervals. 

A solution of ammonium chloride of 20 per cent. 
strength was used in both cells. In the case of the larger 
cell using the same volume of liquid as the small 
cel] it- was found that, due to an accumulation 


T HE question of the supply of high-tension current 


MILLIAMPERES 


20 -40 60 80 100 120 140 160 180 200 
, HOURS | 


Fig. 2.—Discharge raph of large pe cell (1). Recuperation 
periods are meieni by discontinuity of the curve, only discharge 
time being indicated on the graph. 


A 13 


of zinc RA it .was necessary to renew the 


solution after the equivalent of two months’ use. 


Originally, it was decided to subject the cells to a -` 


discharge of ro milliamps. with fixed intervals for re- 
cuperation and so to obtain a comparison of their re- 
spective lives as well as genera] information on the 
subject. Afterwards, however, in order to shorten the 
length of time necessary for running the cells down, a 
higher discharge was decided on. Since it was assumed 
that 8 milliamps. would be the average amount of current 
to be supplied, double this output was arranged for, this 
not being considered unreasonable for the size `of the 
cell. An 88-ohm coil of Eureka wire was connected in 
series with a sensitive milliammeter. No voltage read- 
ings were taken, since from a consideration of Ohm’s 
Law, the potential existing acrdéss this coil could be cal- 
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, Fig. 3.—Discharge curves for the small type cell (2). 


culated accurately for any reading of the.current. The 
two cells were tested separately. 

At the commencement of the test the discharge was 16.0 
milliamps. in each case, giving a potential. drop of 1.41 
volt across the coil. This is the closed circuit voltage, 
and is comparable with that obtained ordinarily. across 
the H.T. terminals of the set while working. 

The graphs show the readings taken during discharge. 
The discontinuities in the curve show the recuperation in- 
tervals. It was not found possible to keep the time 
periods of the tests of cells:1 and 2 altogether compar- 
able, but the results are so conclusive ‘as to make this 


a secondary consideration. 


In the case of the larger cell the amount of zinc sup- 
plied (8.4 grams) allows for a theoretical life of approxi- 
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Sac Leclanché Cells.— l 
mately 7 ampere-hours, and on the 
basis of 8 milliamps. for three hours 
per day, oc should be sufficient for ae 
days or 94 months. 

In the smaller cell the zinc was larger 
(12 grams), and allowed for a. theo- 
retical life of thirteen months’ service 
on the same basis. It was found from 
the weighings that in practice, due to 
disintegration, it would be impossible 
to count on more than six months from 
either of the zincs. 

From the curves the influence of the 
size of the sac is readily observable. 
The very steep slope of the lines in 
Fig. 3 indicates rapid polarisation, and 
the ultimate E.M.F. is as low as 0.13 
volt. The more’ gentle slopes in Fig. 2 
are indicative of slower polarisation. 
The photograph (Fig. 4) shows the cells 
with zincs and sacs after use. The disintegration of the 
zinc is quite marked. 

The tables below give the principal details of the cells 
and also the measurements taken during discharge :— 


TABLE I. 
Large Cell. Small Cell. 
Size of Zinc .. A ee ae . 3.75 X 5 cms, 7 X 3.75 cms. 
Thickness of Zinc ; : 0.5 mm. 0.5 mm. 
Weight of Zinc ss 8.4 grams 12 grams 
Volume of Solution .. 25 c.c. 2oe.c.  _ 
Size of sac be 2.5 cms. dia. 1.5 cms. dia. 
CELL 1. 
No. of Total No. Starting Finishing 
Hours. Hours. Current (mA.). | Current (mA.). | Average (mA.). 
16 16 16.0 14.0 15.0 
24 49 14.0 13.0 14.0 
23 63 13.5 11.6 12.55 
24 87 13.0 10.6 11.8 
24h 1114 12.6 10.6 11.6 
173 129 . 12.2 10.5 11.35 
16 145 11.4 9.8 10.6 
16 161 11.0 9.3 10.1 
6 167 10.9 9.1 10.0 
22 189 12.0 6.5 9,8 
Total: 189 hours. Average discharge: 11.7 mA. 
Total discharge: 2,220 milliarnpere hours. Test discontinued. 
' CELL 2 
No. of Tetal No. Starting Finishing 
Hours ot Hours. Current (mA.). | Current (mA.). | Average (mA.). 
24 2 24 16.0 11.0 13.5 
16 41) 13.4 9.8 11.6 
24 64 12.0 2.0 7.0 
24 88 10.0 2.0 6.0 
16 104 9.8 1.5 5.6 
24 128. 8.0 1.5 4.7 
Total: 128 hours. Average discharge: 8.7 mA. Total discharge: 1,130 
milliampere-hours. : . 


Conclusions. 

In drawing any conclusions from these tests many 
factors have to be considered. Generally speaking, space 
occupied is not of primary importance, and so the extra 
bulkiness of this type of battery is not serious. There 
are occasions, however, which would on this account 
render their use undesirable ; for portability, for instance, 
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Fig. 4—Appearance of cells at conclusion of tests showing disintegration of zincs. 


these cells are not to’be recominended, both on account 
of their bulk and for the ease with which the electrolyte 


is spilled. 

There is, however, one field in which they are likely 
to prove extremely useful. Stocks of zinc, sal ammoniac 
and sacs can easily be maintained without deterioration, 
and for places where it is impossible to use the other 
types of cell, this type of cell is: a veritable boon in 
that a new battery can be made up quite easily at any 
time. Further, it is quite an easy matter to remove a 
faulty cell and recharge it. 


CRYSTAL DETECTORS. 
Receht Research with Galena Crystals. 


[AR rectifying action of crystal detectors has been the 
subject of many theories and much speculation. At 
one time it was thought that the rectification was due to 
a thermal effect, and more recently an electronic theory 
has been put forward which accounts for many of the 
observed phenomena. 

The distribution of sensitive and insensitive spots over 


-the surface of a crystal, however, does not seem to obey 


any fixed law; and no theories have so far been advanced 
which satisfactorily account for the fact that good and 
bad spots are often found in close proximity. 

Some light is thrown on this problem, however, by.the 
results of investigations by Messrs. A. Schleede and H. 
Buggisch of the chemical composition of galena. They 
have shown that small crystals of galena, chemically 
formed from lead and sulphur, are not of uniform chemi- 
cal composition and that certain crystals contain more 
sulphur than is indicated by the chemical formula. It 
was found that crystals with the highest sensitivity as 
detectors contained an excess of sulphur. 
= The logical conclusion is that minute crystals rich in 
sulphur constitute the sensitive spots in a galena crystal 
detector, and in this discovery also is to be found an 
explanation of the wide difference in quality between 
specimens of ‘natural galena mined in different parts of 
the world. l H. K. 
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Aids to Better 
~ Reception. 


HF TRANSFORMER CONNECTIONS. 


_Experience shows that the great 
majority of failures to obtain good 
results with several of the receivers 
including the modern type of H.F. 
transformer are directly traceable to 
faults ‘in this component itself. 
Attention has already been called in 
these columns to the need for good 
insulation and correct spacing between 
primary, neutralising, and secondary 
windings, but emphasis may also be 
laid on the absolute necessity for 
` proper connection of the various 
terminal points. In particular, it 
should be remembered that the prim- 
ary and neutralising coils are wound 
over the low-potential” end of the 
secondary—that which connects, 
generally through a grid bias battery 
or potentiometer, to the filament of 
the succeeding valve, and zot over 
_that end which is joined to the grid. 
Results, of a sort, may be obtained 
if this connection of the secondary is 
incorrect, but the amplification- will 
be poor in comparison with that which 
should be expected, and the set is cer- 
tain to be unstable; it will generally 
be found that a separate adjustment 
of the neutralising condenser becomes 
necessary for each ‘setting of the tun- 


Fig. 1.—Sectional sketch 
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ing dials. Constructors of sets in- 
cluding these transformers who are 
dissatished with the performance of 


their receivers should check the wir- | 


ing carefully, being guided by Fig. 
I, in which the connections of both 
aerial-grid and H.F. intervalve trans- 
formers, as well as the relative posi- 
tions of the various windings, are 
clearly shown. The letter indicates 
the points to which the ends of each: 
section are connected : G corresponds 
to grid, F (or G.B.) to filament 
(generally through the grid bias bat- 
tery, as stated above), P to plate, 


N.C. to neutralising condenser, A to 


aerial, and E to earth. 

In the sketch showing the H.F. 
transformer, the section of the 
neutralising winding is indicated by 


full dots, while the primary, with © 


which it is interwound, is shown by 
circles. 
6000 
THE REACTOR VALVE. 

The advantage of a separate re- 
acting valve is most pronounced when 
it is used in conjunction with one of 
the recently introduced high-magnifi- 
cation valves functioning as a bottom- 
bend detector, with a high ohmic 


resistance in its anode circuit. There 


es of aerial-grid and H.F. transformers, showing ultimate. 
connections of the terminal points. 
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LESS 


Theoretical Diagrams 


Simplified. 


is no doubt, however, that there are 
some points in favour of this arrange- 
ment as applied to the leaky grid 


H.T.+ 


TELOR L.F. 


is 


CO 


Fig. 2.—Controlling grid voltage of a 
reactor valve. 


rectifier, which usuàlly has to perform 
the operations of loth detection and 
regeneration. Its adjustment can 
hardly be absolutely correct for both 
functions, and in practice one has to 
effect a compromise between ` those 
giving best detection and smoothest 
control of reaction. l 

When a separate reactor is used 
with an anode detector, where there 
is no. grid circuit condenser: (which 
would act as an insulator), the grids 


of both valves automatically assume 


the same potential, and thus types 
having different characteristics must 
obviously be fitted, as the rectifier 
should be working on the bend of its 
curve and the reactor on the straight 
portion. With the grid circuit detec- 
tor, however, conditions are different, 
and provided that the leak is con- 
nected between grid and filament, ard 
not across the condenser, the grid of 


620 
: 
the reacting valve will normally be at 
zero voltage. In order to economise 
in H.T. battery current and to pre- 
vent additional damping, it is advis- 
able to insert a small bias battery of 
one or two cells, as shown in Fig. 2, 
in such a way that a negative voltage 
is applied to the grid of V,, which 
is the reactor. ‘The detector, V., is 
effectively insulated from this battery 


by the-condenser, and its grid poten- 
tial is determined by the point of con- 


nection of the lower end of the leak 
to the filament circuit, irrespec- 
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tive of the bias voltage applied to 


the reactor. Í | 
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THE REASON FOR NEUTRALISING. 


It must not be thought that the 
addition of a balancing or neutralis- 
ing device adds anything to the effec- 
tiveness of a high-frequency inter- 
valve coupling. Indeed, it would not 
be far short of the mark to say that 
such arrangements are rather more 
likely to introduce a reduction in 
signal strength, unless designed with 
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the greatest care ; they cannot in them- 
selves add amplification, but make 
possible the- use of lightly damped 
efficient circuits, and in particular of 
a loosely coupled and selective aerial- 
grid coupling. Were it not for the in- 
troduction of the principle of neutrali- 
sation, the application of such devices 
to a receiver including H.F. amplifi- 
cation would be impossible ; or, midre 
accurately, valueless, as arțificial 
damping would be required in order 
to prevent uncontrollable self-oscilla- 
tion. 


Practical Points in Design and Construction. 
No. 71.—A Neutralised Tuned Anode Receiver. 


(To be concluded in next week’s issue.) 


The present series of diagrams is intended to show progressively, and in an easily understandable 
manner, the various points to which special attention should be paid in the design of typical wireless 
receivers, and at the same time to assist the beginner in mastering the art of reading circuit diagrams. 
While giving less H.F. amplification than a well-designed transformer, the neutralised tuned anode 


coupling shown below has some advantages from the point of view 


The filaments are connected in parallel across the L.T. battery, 
A tuned coil is connected 


with separate controlling rheostats. 


between grid and filament of the H.F. valve. A 


interposed, while—— 


LTHOUGH separate  rheostats 

are shown for each valve, this 
elaboration 1s hardly necessary, par- 
ticularly in a circuit of this descrip- 
tion, if valves of similar filament 
characteristics are used. 

A capacity of about o.o005 mfd. 
is suitable for C,, although one of 
0.0003 mfd. may be-substituted. The 
coil may be of the commercial centre- 
tapped pattern, or can be home-made, 
with about 70 turns of No. 24 D.C.C. 


of wavelengths. - 


© 
D 


bias cell is 


Wire on a 3in. former.- For the long 
waves, a section-wound coil of 250 
turns of No. 28 D.C.C., with a mean 
diameter of 3in., is recommended. 
The series condensers C, and C, are 
inserted 
damping ; they should have capacities 
of about o.ooor and 0.0003 mfd. 


in order to reduce aerial. 


respectively, the larger being used. 


for long waves. Alternatively, a vari- 
able condenser of 0.0005 mfd. may 
replace these two fixed capacities ; it 


a 


of simplicity and easy interchange 


— 


—— the aerial is connected to the centre point through one of 

the alternative series condensers. 

. connected to one side of a tuned anode coil, the centre point of 
which is joined to H.T. +. 


The plate of this valve is 


-_ 


should be regarded rather as a con- 
trol of aerial] coupling than a tuning 
device. The anode coil and its tun- 
ing condenser C, may be similar to 
those suggested for the grid circuit. 

The choice of the H.F. valve isa 
matter of some importance. If good 
amplification, combined with selec- 
tivity, is to be obtained, one with an 
impedance of about 70,000 ohms and 
an amplification factor of about 35 
should be used. 

-- A 16 
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By F. H. HAYNES. 


T is interesting to reflect that less than three years ago 
all variable condensers used for tuning purposes were 
fitted with semicircular shaped plates in which the 

change of capacity advanced uniformly as the dial moved 
from o to 180 degrees. Thus if the capacity at 10 deg. 


was 20 puF,' then at 20 deg. the capacity would be. 


40 puF, and at go deg. 180 ppl. At that time it was 
customary to allocate bands of wavelengths for certain 
classes of communication, and the wavelengths adopted 
by the various stations within a band were evenly spaced. 
lf wavelengths of 200 to 400 metres were to be used for 
broadcasting then station A might operate on 200 metres, 
B on 250 metres, C on 300, and so on. 


‘Square Law and S.L.F. Scales. 


As the wavelength to which a circuit tunes varies as the 
Square root of the capacity of the tuning condenser, it was 
soon observed that stations near the lower end of the 
tuning scale of the condenser were separated by only smal! 
intervals, while it was necessary to rotate the dial through 
a much greater distance to produce the same wavelength 
change when using the condenser near its maximum capa- 
city. This led to the straight line capacity condenser 
being completely superseded by the ‘‘ square law,’’ or 
straight line wavelength condenser having plates shaped so 
that the capacity change was proportional to the square 
of the degree setting of the dial. With the scale of the 
dial increasing according to the square of the capacity 
value of the condenser, and the wavelength depending 
upon the square root of the capacity, it 1s obvious that the 
condenser scale of a square law condenser is directly pro- 
portional to the wavelength, a given increase in the,degree 
setting of the dial representing a definite band of wave- 


lengths. 


Now that station wavelengths are allocated according to 


: pF = micromicrofarads. 20 „uF =0.00002 mfd. 
A 19 - 
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‘their 


U 


relative frequencies? instead of by uniform 
numerical difference of wavelength it is obvious that the 
scale of the tuning condenser should be so devised that 
‘* frequencies °? rather than ‘‘ wavelengths ° should be 
equally spaced around, the scale of the tuning condenser. 
This is the aim of the straight line frequency condenser 


- in general use to-day. As frequency varies inversely with 


wavelength, their product being a constant, it follows that 
the plates of the S.L.F. condenser must be shaped so that 


the capacity change is inversely proportional to the square 


of the scale divisions. The contour of plates designed to 
produce a capacity change varying inversely as the square 
of the wavelength (S.L.F.) follows an hyperbolic spiral, 
the actual part of the spiral employed depending upon the 
simple ratio between the highest and lowest frequencies 
to which the condenser is required to tune. 

It may be said that comparatively few of the S.L. con- 
densers available on the market are mathematically per- 
fect, yet the particular plate shape adopted may add to 
the convenience of tuning so that any errors in plate shape 
whjch may exist are not readily revealed to the user. 

Condenser plate design is now to undergo another modi- 
fication, the need for which having primarily arisen from 
the practice of linking together several tuning condensers 
to a common control though bringing with it other advan- 
tages. Recently tuning condensers have appeared on the 
market in which the capacity change varies loga- 
rithmically. | 


Slide Rules and Abacs. 


To more easily appreciate the merits and particular 
application of the logarithmic condenser, one might con- 
sider’‘the method by which the relationship between induct- 
ance, capacity, and wavelength (or frequency) is deter- 
mined. Wavelength :s proportional to the square root of 


2 Frequency x wavelength = 300,000,000 approximately. 
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The Logarithmic Condenser.— 


the inductance-capacity product or expressed in practical 


units, 

A=18857LC. @ > > œ ae oe o (I) 
À being the wavelength in metres, L the inductance in 
microhenries (aH), and C the capacity in microfarads 
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Fig. 1.—WAVELENGTH ABAC. The three logarithmic scales 
a, b and c represent inductance in microhenries, wavelength 
in metres and capacity in micromicrofarads. B is equidistant 
from a and c. Given any two of the factors of wavelength, in- 
ductance and capacity, the third is revealed by the point at which 
a straight edge cuts the scale of the factor to be determined when 
bridging the two given values on the other scales. The figures 
on the slide rule scale coincide with the markings on the scale a 
and show the method by which a scale of this sort is set out. 


(uF). In making use of a slide rule to solve this equation 
the actual process becomes 
log A=log 1885+4 log L+4 log C... . (2) 
Several graphical methods have been devised comprising 
logarithinic scales for solving this equation, the best known 
being probably a wavelength “‘ abac.” Such an abac 
is shown in Fig. 1, and it is quite easy, without a mathe- 
matical knowledge, to trace out its operation. The three 
scales are marked off logarithmically by transferring the 
scale of a slide rule or reading off the logarithms of the 


numbers from a table of logarithms and setting out the - 


values along one edge of a piece of squared graph paper. 
All three lines are equally spaced. The abac is used by 
placing a straight edge between points on the inductance 
and capacity scales representing the logarithms of induct- 
ance and capacity. the wavelength (or frequency) being 
read off at the point of intersection on the middle scale. 
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In setting out the scales it is only necessary to determine ` 


Inductance index and reads 
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one point on the wavelength line, marking off the logar- 
ithms of the wavelengths above and below this point. 

It will readily be seen that for a giver increase or de- 
crease on the scale (c) representing the logarithms of the 
capacity, and with the straight edge at a fixed point on 
the inductance scale (a) that the point of intersection on 
the wavelength scale is moved by half the amount of the 
logarithm of the capacity. Similarly changes on the in- 
ductance scale-(a) produce a change on the logarithmic 
scale of wavelengths equal to half the logarithm of the 
inductance. Scale (b) is actually displaced by an amount 
equal to the logarithm of 1885 as required by the equa- 
tion (2). i i 

The arithmetic mean, or half the sum of the logarithms. 
of inductance and capacity, is obtained in an interesting 
form of wavelength slide rule? by arranging the two 
scales to read one against the other, one of the scales 
being reversed (Fig. 2). ‘The logarithms of the wavelength 
are in this instance set out on twice the scale of the loga- 
rithms of inductance and capacity. The sliding scale of 
capacity (or inductance) also carries a pointer moving 
against the scale of wavelength, which moves in the same 
direction for a decrease in the value of the reading taken 
on the inductance (or capacity) scale, while at any setting 
of the scale all combinations of inductance and capacity 
which produce a given wavelength can be read off. A 
modification of this form of 
wavelength slide rule has 
been devised* in which a 
movable capacity index 
slides with respect to a fixed 
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against a fixed wavelength 
index set out on twice the 
scale. 

Circular Wavelength 

Calculator. . 

Continuing in the design 
of wavelength slide rules, 
Fig. 3 shows a circular form 
of calculator such as can be 
easily constructed from card- 
board, and in which the 
scales of inductance, capa- 
city, and wavelength are 
each set out so that the re-- 
sultant can be read off given 
a combination of any two of 
the factors. Here, again. 
wavelength is represented on 
twice the scale of the loga- 
rithms of capacity and in- 
ductance and is displaced by 
an amount equal to the loga- 
rithm of 1885. 

Thus with a given coil the 
inductance pointer takes up a 
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Fig. 2.—A WAVELENGTH 
SLIDE RULE. The logarith- 
mic scales of inductance and 
“capacity are reversed one 
against the other so as to 
give the arithmetic mean of 
the values, wavelength being 
set out on the fixed scale st 

the right hand side. .° 
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> Patent No. 108,197, A. J. 
Martin, July 27th, 1916. 
1 Designed by Dr. B. Hedg- 


son and Dr. S. Brydon. The 
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scale of capacity. 


determined in this way is 
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‘The Logarithmic Condenser.— 


fixed position, and as the capacity pointer is rotated the 
resulting wavelengths can be read off or vice versa. It 
will be noticed that the logarithmic capacity scale (and 
hence the inductance scale which is similar) occupies 
nearly 180 degrees, and can therefore be marked off with 
the corresponding scale degrees of a particular condenser. 
It will, however, be necessary to measure the capacity 
of the condenser, say, at every 10 degrees, and mark in 
the dial settings to coincide with the measured values of 
capacity. If, however, the tuning condenser is fitted with 
plates shaped to follow a 
logarithmic law between the 
and maximum 
settings, then a uniformly 
spaced scale of degrees “on 
the calculator can take the 
place of the- logarithmic 


Relationship Between 
Circular Calculator and 
Logarithmic Condenser. - 


The utility of the arrange- 
ment will be appreciated ‘by 
setting the wavelength and 
capacity scales to the wave- 
length and tuning dial read- 
ing in degrees when listen- 
ing to a local station of 
known -wavelength, so that 
the apparent inductance of 
the tuning coil will be re- 
vealed on the inductance 
scale. -That-the inductance 
value of a coil can be readily 


perhaps in itself of little im- 
portance, but the feature 
aimed at is to be able to 
predetermine the condenser 
settings required to tune to 
any given wavelength. With 
the inductance pomter retained in the position which is 
‚given by combining the dial setting in degrees with a 
known wavelength it 1s only necessary to rotate the wave- 
length indicator to the setting of a station to which it is 


and capacity. 


desired to tune when the actual condenser setting in 


degrees will be revealed. If the tuning coil is changed 
the inductance pointer must be reset by again tuning to 
the’ local station. 

Progressing, it must now be apparent that the adjust- 


able scale of wavelengths can be accommodated on the- 
tuning dial itself when used in association with a tuning 


condenser following a logarithmic law (Fig. 4). A 
logarithmic scale of wavelength is engraved around the 
rim of the dial, the scale being twice that of the capacity 
change of the condenser. This scale is adjustable and 


provided with a simple means for locking it in position . 


on the centre disc, which is rigidly attached to the 

spindle of the condenser (Fig. , 5). Wavelengths in 

common use are engraved right round the dial, and if 

necessary the markings may be extended in spiral form. 
A 21 / 
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Fig. 3.—CIRCULAR WAVELENGTH CALCULATOR. The 
logarithmic scale | of wavelength | on the centre dial is marked off manufacturer when deter- 
on twice e scale the se rcles representing inductance hn 
It is from a consideration of the operation of mining the shape of the 
this form of calculator that the action of the logarithmic condenser plates. 


as an aid to tuning can be more readily understood, 
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Supplying Condensers with Calibrated Wavelength 
Dials. 

Just as a square law or S.L.F. variable condenser can 
be supplied with a calibrated scale of capacity, so can 
a tuning condenser fitted with logarithmic plates be 
supplied. With a wavelength scale w hich is correct irrespec- 
tive of the size of the tuning inductance with which it is 
to be associated. It will be seen that the extent of rota- 
tion of the condenser spindle required to change from 
one given wavelength setting to another is the same irre- 
spective of the size of the coil, and it will therefore be 
appreciated that ‘‘ gang’ 
condensers, if required to 
tune several circuits simul- 
taneously in which small 
differences in the inductance 
values of the coils may exist, 
that the plates of the con- 
densers must be designed to 
follow the logarithmic law. 
The much sought after ideal 
of building a long-range 
receiver with several stages 
of tuned high-frequency’ 
amplification and operated 
with a single dial is only 
possible provided that the 
condensers which are linked 
together on the common 
shaft are logarithmic, and 
assuming, as one must, irre- 
spective of the ‘‘law ”’ of 
the condensers that the dis- 
tributed capacities in coils 
and valves are nearly simi- 
lar in each case and that the 
value of such stray parallel 
capacity. is comparable with 
that decided upon by the 


Nothing has been said up 
to this moment concerning the capacity of the tuned cir- 
cult at the zero setting of the condenser, and in determin- 
ing the shape of a condenser plate which is to follow a 
straight line in respect of the tuning of a circuit all stray 
capacities which are added to the capacity of the tuning 
condenser must be taken into account. The plate shape 


(Fig. 6) is obtained by taking a sheet of graph paper in 


which the lines along the vertical axis are set out logarith- 
mically, or, alternatively, ordinary squared paper may be 
used as in the accompanying calibration charts, the anti- 
logarithms of the numbers subsequently being taken from 
a table. A straight line is drawn joining the estimated 


‘capacity of the condenser at zero plus an average value 


of coil, valve, and other stray capacities with the required 

maximum capacity to which again the external stray 

capacities have been added.* (Figs. 7 and 8.) 
Experience shows that an average value of stray 


5 Refer to “Condenser Plate Design,” by W. H. F. 
Griffiths, The Wirelcss World, June 25rd, 1926. Also Experi- 
mental Wireless, January, 1926, 
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The Logarithmic Condenser.— | | 

parallel capacity can be taken as some 26 pF, in addi- 
tion to the zero capacity of the condenser. This value 
has been determined using a single layer inductance of 
r50 micronhenries bridged across with the grid and fila- 
ment of a Mullard type 256 valve with the normal voltage 
-applied to its filament together with the associated valve- 
holder and wiring. 


Tests on Logarithmic Condensers. 


f N 
At present there are on the market the ‘‘ Cyldon,” 
‘f Ormond,” and ‘‘ Formo ” logarithmic condensers, and 


curves showing capacity and wavelength calibrations 


are given on the adjoining page. That these curves very 
slightly deviate from the straight line is due to the fact 
that somewhat different 
capacity were adopted by their designers. 

When plotting the capacity curve (Fig. 8) of the 


Fig. 4.—The new Cyldon logarithmic condenser. 


‘ Cyldon ”” condenser, however, before extracting the 
logarithms of capacity obtained at every 10 degrees an 
amount of only zo pul. was added, this value being 
specified by the manufacturer. The curve slightly bows 
away from a straight line between zero and 80 degrees the 
maximum error occurring at about 50 degrees. From go 
+) 180 degrees the logarithms of the capacity fall on a 
perfectly straight line. 

In the case of the ‘‘ Ormond ”’ condenser the capacity 
curve (Fig. 7) is practically a straight line, and in the 
absence of any stated value of circuit capacity 26 ppF 
was added as representing the stray external capacity to 
the capacity values obtained before taking the logarithms. 

A wavelength calibration of the ‘‘ Cyldon ’’ condenser 
(Fig. 10) shows an almost uniform bowing away from 
the straight line joining the maximum and minimum 
capacities the bottom of the bend occurring at about 45 
degrees. This arises, however, from the fact that the 
plate shape was determined with a stray of 20 ppF 
which, it may be pointed out, is a value appreciably lower 
than that which normally exists in practice. 
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The ‘‘ Ormond ” wavelength calibration (Fig. 9) 
plotted with logarithms of wavelength closely approaches 
a straight line, though here, again, the minimum capacity 
differs slightly from the figure used by the designer. 

It would seem a mistake to build a condenser with a 
very low minimum, as the stray capacity which has to be 
taken into account is large com- pared with the 
minimum capacity of the con- denser. In 
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Fig. 5.—ADJUSTABLE LOGARITHMIC DIAL. The centre dial 
A is locked on to the shaft of the condenser. By means of the 
locking plate C the outer dial B is secured to A but can be 
independently rotated and carries a wavelength scale which holds 
good in respect of the condenser and is independent of the size 
of the tuning coil. It is set in position by tuning to a station of ` 
known wavelength when the wavelengths produced at other 
Settings of the condenser are then revealed. Scales of inductance - 
and capacity may be arranged as shown on the centre dial, one 
reading against an index on the wavelength dial and the other 
against an extension of the pointer which is used with the wave- 
length scale. l 


order that a reasonable latitude may be allowed for in 
the value of the stray capacity, it would be advisable 
to adopt a higher zero capacity in the condenser itself. 
Incidentally, a low zero value invariably increases the 


Fig. 6.—The plate shape of the logarithmic condenser. 
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| Figs. 7 and 8.—Logarithms of the capacity plotted against the scale settings in the case of the Ormond and c idon logarithmic 

condensers. Before taking the logarithms of the ca achy hedpe a amal value has been added representing thé meray capacity 
: n the condenser circuit. : 
Figs. 9 and 10.—Curves showing the logarithms of the wavelength plotted against scale carers: The departure from a 


Straight line in the case of the Cyldon condenser is partly due to the zero capacity of the circ 
ie . used when designing the plates. 
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The Logarithmic Condenser.—_ 
resistance of the condenser 
scale. 

It will be realised in the case of the square law and 


near the zero end of its 


S.L.. condensers that the aim is merely to provide a 


convenience in tuning, and any error which may exist 
in their design will not be readily apparent. The 
logarithmic condenser, however, serves the definite pur- 
pose of permitting the mianufacturer to supply a waye- 
length scale irrespective of the size of the coil within the 
limits with which the condenser is to be used, and errors 
in the plate shape will be readily observed when using 
the logarithmic condenser for predetermining the wave- 
length settings for tuning to particular stations. Well- 
designed logarithmic condensers supplied with wavelength 
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scales will be found to be reasonably accurate for tuning 
even the aerial circuit of a receiver, assuming the use 
of an aerial transformer. An accuracy equivalent to one 
or two degrees of a 180-degree scale will be obtained 
when tuning on intervalve H.F. coupling. It is, of 
course, first necessary to correctly set the dials by tuning 
to a station of known wavelength. Assembled to form a 


gang condenser a sufficient closeness of tuning between 


the several tuned stages can be obtained providing that 
the sections are individually adjusted to correspond at 
one setting. Incidentally, the contour of the logarithmic 
plate shape is midway between square-law and S.L.F., 

giving a tuning scale which in general use is to be 
preferred while ‘sharpness of tuning °’ jis uniform 
throughout the scale. 
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MERITS OF THE LOGARITHMIC CONDENSER. 


1. Convenient tuning scale midway between square-law and S.L.F. 

2. Sharpness of tuning is constant throughout the scale. 

3. Can be supplied with a calibrated wavelength dial. 

4. Asa “ gang” condenser it correctly compensates for differences in the inductance 


values of the several tuning coils. 
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VOLUME CONTROL. 


A Useful Circuit for Resistance=coupled Amplifiers. | i 


use, and high-tension accumulators and mains 

units are coming into favour, it is becoming more 
and more usual to dispense with switches for cutting out 
ampliñcation stages. Generally speaking, this tends 
towards simplicity and freedom from stray 
couplings, and is therefore a step in the 
right direction ; but, although we may no 
longer need to switch out a valve in the 
interests of economy, we are still faced 
with the problem of adjusting the total 
amplification of our sets. 

Where a high-frequency stage is used 
the volume may usually be sufficiently re- 
duced by dimming the H.F. valve when 
receiving powerful signals, but when no 
high-frequency amplification is employed 
filament dimming is a most unsatisfactory 
method of control, and almost invariably 
leads to distortion. Reaction reduction or 
reversal is fairly satisfactory in the hands 
of enthusiasts, but is not recommended 
with sets of the ‘‘ family ’’ type. One 
drawback to reaction reversal is, of course, 
that it considerably broadens tuning, and 
this is particularly undesirable on long 
wavelengths where interference and ‘ mush 
times fairly bad. 

Perhaps the worst method is one sometimes advised by 
manufacturers of components, namely, the inclusion of a 
variable resistance across the loud-speaker. Jt is cer- 
tainly very effective for controlling the amount of noise 
produced, but cannot possibly prevent distortion due to 
valve overloading. In fact, as far as this is concerned it 


Ne that dull-emitter valves are in almost universal 


circuit. 


megohms; 


”? are at all 


An effective volume control 


V;, detector valve; 
Vo, Ist L.F. valve; R,, anode 
resistance 150, 000 ohms; 
Ro, variable grid leak 0—5 


leak 0.5 megohm ; 
condenser 0. oi Sid 


merely amounts, to shutting the stable door after the 
horse has escaped. | 

Tapped anode resistances, tapped chokes, and tapped 
transformers all provide simple and satisfactory means of 
control and can be strongly recommended. Unfortunately, 
however, it 1s often undesirable to use 
transformer coupling for the first L.F. 
stage, and there does not seem to bea 
suitable tapped choke on the market. 
Tapped anode resistances are obtainable, 
but are fairly expensive comipared with the 
hxed type. 

A circuit which has given every satis- 
faction in practice is shown i in the diagram. 
This volume control is really a potentio- 
meter with one fixed and one variable am, 
the latter being an- ordinary variable grid- 
leak. 

As may be seen from the diagram; the 
potential variations E on the plate of Vi 
are applied across R, C, R, and, 
neglecting the effect -of the impedance of 


C, which is comparatively small, the input 
fixed grid to the grid of V, will be :— i 
grid’ R, 
Total available potential, E -2 
(To vailable p ial, EY Se Rok 


' This means that if components of the values shown are 
used, approximately any degree of loudness between full 
and one-tenth of full volume may be obtained. ‘The con- 
trol is smooth and continuous, and does not in any way 
cause distortion. Care should be taken to select a vari- 
able grid-leak which shorts out in its minimumi position 
or full volume will not be cbtainable. 
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of g | News of the Week in Brief Review. 


AN IMPORTANT WEEK. 

The 1927 National Radio Exhibition 
is to be held in the New Hall, Olympia, 
from September 24th to October Ist. 

0000 
ANOTHER STEP FORWARD ? 

According to the daily Press, Pro- 
fessor Quirino’ Majorana, of the Univer- 
sity of Bologna, announces that he has 
invented a secret wireless telephone . em- 
ploying ultra-violet rays. 

-0000 
l ON THE CARPET, 

Thomas Brown, of Eastbourne, 
described as a carpet planner, was fined 
40s. last week for operating a set with- 
out a licence. He contended that he 
had not received anything ‘‘ worth talk- 

-ing about.” 
> oo0oo0ooọo 
LINKING UP THE COLONIES. 

At a conference held at the Colonial 
Office last week attended by senior 
officials representing twenty-four self- 
governing Colonies and Protectorates, 
the question was discussed of linking u 
the various territories by wireless wit 
the general scheme of Imperial radio 
communication. It was generally agreed 
that much had still to be done in this 
~ direction. 

Among the territories involved are 
Nigeria, Northern Rhodesia, Gold 
Coast, Kenya, Tanganyika, Seychelles, 
Barbados and Trinidad. 


LOOKING AHEAD IN SOUTH WALES. 


It is hoped to hold a wireless ex- 
hibition in Swansea during the autumn 


under the auspices of the Wireless. 


Retailers’ Association. 
C000 


AUTO ALARM ON SHIPS. 


At the annual meeting of the Marconi 
International Marine Communication 
Co. at the Connaught Rooms, Mr. F. G. 
Kellaway said it was.hoped that mer- 
chant ships would soon be permitted to 
use the Auto Alarm, which has been the 
subject of experiment for several years. 

The Auto Alarm gives audible warn- 
ing when an S.O.S. is received, and thus 
dispenses with the need for constant 
watch. 

i ooo0oo 


AIR MINISTRY AND 900-METRE 
WAVELENGTH. 


Morse interference on 900 metres has 


led the Air Ministry to undertake 
further experiments towarde its elimina- 
tion. A 20-seater Vickers Rolls- Royce 
Vanguard aeroplane equipped as a wire- 
less laboratory is making a series of 
flights to carry out exhaustive tests of 
short-wave wireless telephone communi- 
cation between aircraft in flight and 
ground stations. 

If the tests prove successful there is 
a possibility that the present working 
wavelength of 900 metres may be aban- 
doned. 


PORAS: EALA, EGE ALLER 
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PORTUGUESE WIRELESS NETWORK. 
The Portuguese network of wireless 
communication to her colonies has been 
completed by the inauguration of Mar- 
coni services between Lisbon and the 
colonies of Cape. Verde, Angola and 
Mozambique. 
0000 


THE WIRELESS CHESS MATCH. 

General disappointment was caused by 
the abandonment of the wireless chess 
match begun last week between Members 
of the House of Commons and of the 
State Legislatures of Australia. 

The tourney was opened by the Prime 
Minister in this country and by the 
‘Duke of York at Canberra, and during 
the early moves all went well. Later, 
however, trouble developed on the land- 
line between Canberra and the beam 
station at Melbourne, with the result 
that the intervals between moves became 
too long to be endured ! 


Finally the contending parties agreed © 


to a draw. 
o000 
NOT A DULL EMITTER. 

The day of the dull emitter is gone, 
judging from the following cryptic para- 
graph which appeared in the ‘ Daily 
Express ’’ of May 11th :— 

“ DOUBLE PURPOSE VALVE. 


“A wireless valve which will revolu 


tionise the- design of receiving sets” 


throughout the world is shortly to be 


EXTENDING THE WAVE RANGE OF “ THE WIRELESS WORLD FIVE. 5 


In this set, built by a reader, Mr. A. Ryall, carefully 


Gesigned interchangeable inductances wound on Colvern formers have been introduced to give reception on wavelengths up to 


` 
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2, 000 metres. 
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placed on the market. The new device, 
it is claimed, will not only provide all 
power required for the set, but also 
illuminate the room in which it is 
placed.” 

A rash correspondent states that he 
distinctly remembers a valve which per- 


formed the same dual function many 

years ago. “It was known,” he 

writes, “as a bright emitter.” | 
cooo 


WIRELESS PICTURES IN GERMANY. 

The ‘‘Carlogram’’ is the 
officially given to a photo transmitted by 
the Telefunken-Carolus-Siemens system, 
which is now the subject of further ex- 
periments by the German and Austrian 
Post Offices. It is hoped that in the 
near future there will be a “‘ Carlo- 
graph, as the transmitting instrument 
is called, 
offices. -. - 
The system is strongly supported by 
Dr. Hans Bredow, Wireless 


sioner in the German Ministry of Poets. 
o0o0o°0.- 


* CRYSTALLISATION OF THE WHOLE 
COUNTRY.” 

The above rather alarming headline 
appears in a Tokio newspaper. Actually 
it refers to nothing more drastic than 
the decision of the Japanese Broadcast- 
ing Association to increase the power of 
existing stations and extend their crystal 
range, 

Three Marconi 10kW. transmitters 
have been ordered for installation at 
Tokio, Osaka and Kumamoto, while an 
order has been placed with the Western 
Electric Co. of America for three trans- 
mitters to be installed at Sapporo, 


Sendai and Hiroshima respectively. 
0000 


IMPORTANT AMALGAMATION. 
Many readers will be interested to 
Jearn that Messrs. R.I., Ltd., and the 
wireless section of Messrs. The Varley 
Magnet Company have joined forces, 
and will in future be known as R.I. and 


Varley, Ltd. Mr. J. Joseph, the 
managing director of R.I., Ltd., and 
Mr. J. M. G. Rees, of the Varley 


Magnet Co., are the directors of the new 
company. l 

Both these companies have made an 
intensive study of L.F. amplification— 
R.I. in transformer-coupled circuits, 
Varley in resistance capacity—with the 


result that the public will benefit from: 


the pooled experience of the two firms.. 


0000 
THE DANGERS OF WIRELESS. 
A Polish landowner named Wyre- 


zemski nearly lost his life a few days 
ago, says a Warsaw message, when vil- 
lagers attributed a violent thunderstorm 
to the evil agency of M. Wyrezemski’s 
wireless set. As soon as the storm was 
over the villagers broke into the house, 
but M. Wyrezemski and his 
escaped by pretending to have been 
struck by lightning. Their prostrate 
forms scared the villagers, who ran away 
panic-stricken. 
0000 
HUNGARY OPENS THE DOORS. 

The Royal Hungarian Minister of Com- 
merce has issued an ordinance pointing 
out that wireless receiving apparatus 


name 


in each of the leading post- 


Commis-. 


family. 
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and component parts may henceforth be 
imported without special permission by 
anyone having a licence for the produc- 
tion, sale or maintenance and use of a 
receiving set. Transmitting apparatus is 
still subject to severe restrictions. 
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AN ALPINE STATION.—A picturesque 

view of the new broadcasting station near 

Innsbruck, in the Austrian Tyrol. The 

Station relays the programmes from 

Vienna, 400 miles distant, transmitting 
on 294.1 metres. 


A MOUNTAIN RELAY. 

Few relay broadcasting stations are 
situated as far as 400 miles away from 
the parent transmitter, yet such is the 
case at Innsbruck, in the Austrian Tyrol, 
where the new relay station derives its 
programmes from Vienna. 

Not all that distance is covered by 
land-line, however, and Innsbruck has 


perforce to rely on wired-wireless over | 


certain sections of the route. 

From Vienna to Linz the transmissions 
are carried by ordinary low-frequency 
telephony over landlines. Thence they 
travel by high frequency over lines to 
Wörgl, a little town some 45 miles from 
Innsbruck. At Wörgl a receiving station 
connects to Innsbruck by cable. The 
new station is using a wavelength of 294.1 


metres with a 5CO-watt transmitter. 
Qo000 


TRAMWAY INTERFERENCE. 

One of the peculiar loca] conditions 
with which the Innsbruck station has to 
contend is interference from electric 
tramways. This difficulty has already 
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been overcome in Vienna, Budapest and 
other Continental cities by the use of 
the “Fischer ’’ roller, an adjustable iron 


-plate which runs easily and smoothly 


along the overhead wires. 

We understand that the Tyrol Radio 
Club has offered to bear the expense of 
equipping the Innsbruck tramways with 


a similar device. 
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RADIO SOCIETY OF GREAT BRITAIN, 


At an informal meeting of. the Radio 
Society of Great Britain to be held at 


6 p.m. on Friday next, May 20th, at the 


Institution of Electrical Engineers, Savoy 
Place, W.C.2, Mr. F. M. Colebrook will 
open a discussion on “ Electrical Measure- 
ment.” 

On Wednesday next, 
Society will hold an ordinary meeting st 
the Institution- of Electrical Engineers. 
The lecturer will be Mr. Œ. G. Blake, 
M.I.E.E., who will take as his subject: 
“The Hot Wire Microphone and Audio 
Resonant Selection.’ A number of 
original experiments will be performed. 
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2XAF RELAYED IN AUSTRALIA. 

Members of the Australian Industrial 
Delegation, now visiting the United States, 
were -enabled to talk to the folks at 
home recently, when 2X AF, the short- 
wave experimental station of the General 
Electric Company at Schenectady, N.Y., 
broadcast speeches by four members of the 
delegation. 

The signals from 2X AF were received 
so strongly in Australia that several 
stations. were able to re-broadcast them, 
and ‘listeners in many parts of the con- 
tinent heard the programme originating 
11,000 miles away. 
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IMPORTANT CANADIAN PATENT 
JUDGMENT. 

The Exchequer Court of Canada has re- 
cently handed down a judgment of the 
utmost importance to the Canadian Radio 
Trade; and one that may not be-withoat 
an important repercussive effect--in the 


States, writes our New York. corre 
spondent. The judgment is the result of 


a suit brought by the Canadian Genera 
Electric Company against the Fi Cor: 
poration of Canada for the allgged in- 
fringement of Canadian pai No. 
208,583 (British 147,147), which relates 
to tuned radio frequency amplfication, 
or, more correctly, geometrio selec 
tivity incorporating the use off valves. 
Its effect will be that prpctically 
every -Canadian receiver Of . recent 
manufacture will have to pay tgbate to 
the -owners of the Alexandersong patent. 
Of course, the judgment may beg ed 
against, but no information on £ t pomt 


has yet been published. Itis on a few 
weeks since the same court up a 
validity of Canadian patent 2M, 


. (British 147,148) to Langmuir, rel ing to 


the grid leak. 


0000 ` 
NEW WIRELESS PHOTO. SYSTEM? 
According to the Jewish Graph ag 


Louis Weissglas, a Jewish eng 
Vienna, has invented a new system 0 
wireless photography “ based on ‘the use 
of a magneto.” The device is descr! 
as “a cheap commercial proposition. 
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Directions for Construction and Operation. 
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| By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.LC. 
(Concluded from page 598 of previous issue.) 


NHE first part of the set to be constructed should 
T be the panel and baseboard. The latter is of good, 
© Well-seasoned wood about 43-inch thick, and the 
panel from yin. to łin. If desired, a panel already cut 
to size can be obtained from the makers of the case. — 


i 


The panel should be very’carefully cut with a hacksaw 
to. ft round the actual loud-speaker purchased—the 
dimensions given for this in Fig. 2 being only a guide. 
Having cut the panel to fit the loud-speaker, slots 


pT z 


The complete receiver ready for use. Note that the leads to the frame aerial are deliberately 
lengthened to prevent fracture through repeated opening and closing of lid, | 
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for the ball-legs of the, latter should be cut in the base- 
board and the various other holes, as shown in Fig. 2, 
drilled in the panel. ; 
The piece of ebonite cut out of the centre of the panel 
is sufficient to make the two valve platforms’ illustrated 
in the photographs and shown with detailed dimensions 
in Fig. 3 These two valve platforms are supported at 
the panel end by two brass angle brackets, and at the rear 
end by.two ebonite rods, as will be seen from 
the photographs showing the 
rear views of the set. 
Before the loud-speaker is 
finally fixed into position a 
pair of flex leads about 8 
‘ inches long should be fixed 
to its terminals, which latter 
then fit into slots in the base- 
board. et 2 
It will be seen from the 
two rear view photographs in 
the previous issue that most 
of the wiring is short and 
that there is not much visible 
except leads to the grid bias 
battery. As will be seen, 
the detector valve with tun- 
ing and reaction condensers 
and the H.F. choke are all 
mounted on one side of. the. 
loud-speaker and the two 
L.F. valves on the other. By 
adopting this scheme. it is 
posgible to make the wires 
carrying H.F. currents short, 
with consequent efficiency. 
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Home Portable Loud-speaker Set.— 


The only visible lead joining the two compartments 1s 
that which goes from the junction of R, and the H.F. 
choke to the condenser C, (see Fig. 1), and the other 
leads —L.T. and —H.T. are fitted into slots under the 
baseboard, as shown in Fig. 4. 

These slots are quite simple to cut by making two 
parallel cuts about +in. apart with a small tenon saw 
and then chipping out the wood between with a stout pen- 
knife—with a little care they may be made with the knife 
alone. 

The only components not mounted on the baseboard or 
valve panels are the L.F. transformer X and the 9-volt 
grid bias battery, both of which are mounted on the top 
of the loud-speaker. 

The transformer is screwed down direct, and the bat- 
tery is held in position by means of a strap union, which 
is conveniently made of aluminium. When finally assem- 
bling before wiring, do not forget to put in the aluminium 
screen and the țin. spacing washers behind the vari- 
able condensers. 
clearance holes for the spindles and the, leads to the 
frame, and should be made of very thin aluminium, or 
there will not be enough thread showing on the condenser 
spindles for the clamping nut to hold. 


The Cabinet, 


The case used to contain the set and batteries is ofa 
standard type made by Messrs. Carringtons, and is 
marketed complete with battery compartment with drop- 
out front, and a wooden former about 15in. square, on 


Fig. 2.—Dimensions of the main panel. = 7/l6in. dia. ; 


This screen should be drilled with good - 


Fig. 3.—Dimensions and layout of compon ne nt 
y AR 


platforms. — 


. 


| ee 
which to wind the frame ‘aerial. Eo ase 
strongly made of oak and is fairly | lig pnt, . 
10 lb There are three things only to b b 
in order to fit the set—first, two large cle 
about one inch in diameter, should. be d ed throu 
shelf dividing off the battery compartme at for t the t 
leads; secondly, Zin. square wooden battens shot 
fixed round the upper compartment for 
to fit up against; and, thirdly, — two s ni 
brackets should be made to hold — the 


in position in the lid. 


= 1/8in. dia., countersunk for No.4 * Seen 
wood screws; C= 1/8in. dia.; D= aan. dia., ire A Sri for No. 8B.A. screws. A L 
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Portable Loud-speaker Set.— - 
as to save these leads from 
being badly kinked and even- 
tually breaking with repeated 
opening and closing of the 
lid of the case—a little 
point, ‘but a very picnics 
one. 

If the wire is tight ound 
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on the frame, the slots at the = : AM S hree 


corners will be found quite 
sufficient to hold the wire 
firmly in place. Three or 
four turns of fine wire wound 
over the frame and brought 
out to two terminals will be 
found useful for using an 
outside aerial at any time. 

The Daventry frame con- 
sists of 55 turns of No. 26 
D.C.C. wire close wound 
and tapped at the 38th turn. 
The larger portion is used 
between grid and filament of 
the first valve, just as with 
the other frame. 

It may be objected that 
the efficiency of this longer 
wave frame will not be so high as in the short-wave case, 
owing to the tight winding, but the frame in any case is 
on the small side for Daventry reception, and the extra 
difficulties and work involved in making a two-layered 
spaced winding do not result in app, better 
signals. 2 


The Valves. 

The first valve is- of the 60 milliamp. class~the 
= A.P.406—the second = an 

A.P.412S,. and the last an 

L.F. power  valve—the 

A.P.412L. The two L-F. — 

valves are of a new and 

highly efficient type de- 

veloped by the writer, and 


are very suitable for portable 
sets, since they only take o.1 
to o.12 ampere filament cur- 
rent at 4 volts and are small 
in size, besides being capable 
of handling considerable 
loud-speaker volume on even 
40 volts H.T. 


Results. 

The set has been tried at 
varying distances from 2LO 
-with very satisfactory results 
_ indeed. It was first tried on 
Wimbledon Common and 
then in Richmond Park, and 
in both places good loud- 
speaker strength was ob- 
tained. TIt was found to he 
quite directional, and the 


The two frame aerials 
wound for long and short 
wavelengths. 
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owing to the screening effects of the latter, 


tinguished on the loud-speaker. 


Fig. 4.—Layout of the components on the baseboard and the wiring underneath it. 


tuning almost constant, as expected, and a further point 
was noticed that it was desirable not to put the set straight 
on the ground, as this damps the frame aerial rather much 
in many cases, but to set it up on a book or a cushion of 
anything else handy so as to raise the bottom of the 
frame a few inches. 

After trying in Richmond Park, the set was mounted 
on the car and carried further out to see how far loud- 
speaker reception could be obtained. The first stop was 
Oxshott Woods, where reception was good, but, of course, 
not so loud as on Wimbledon Common—however, it was 
quite loud enough to enjoy. At Esher reception was 
about the same as at Oxshott, so the set was taken out 
farther still, to Dorking, where reception was, if any- 
thing, better than at’ Esher. 

However, all these tests were made out in the open, 
and it is not to be expected that the range of the set: 
would be as much as 25 miles when used inside the house, 
| but an 
range of about 15 miles from 2LO and 

ranges from other short-wave stations | 


e¢ 


internal ”’ 
corresponding 


should be easily obtained. 


The reception of Daventry is, of course, possible up to 
much greater ranges, of the. order of 40- 2 miles or more 
from Daventry. 

As an experiment, the set was tested in Pandan in the- 
region of Fleet Street, and it was found possible to tune 
in Daventry so that speech and music could just be dis- 
Although London is 
decidedly outside the 50-mile radius from Daventry, the 
result of this test shows that the set is quite sensitive où 


the longer wavelengths, in spite of the comparative, inefhi- 


ciency ‘of the long-wave frame. | 
One thing that is most marked in using the set is the 
absénce of ‘microphonic noise from the valves, in spite 


b anA 


: LOUDSPEAKER :: 


Kio =12 VOLTS 


Fig. 5.—The wiring diagram of the set. 


of the fact that the loud-speaker is mounted right up 
against them and that they are of the extremely close- 
spacing type. 

Ot course, if the panel is knocked with the valves on, 
the usual “‘ ringing ”’ 
it very soon dies down, and on no occasion has a “ howl ”’ 
built up, as it quite commonly does with other close-spac- 


Beam Stations. 

In response to enquiries from several 
correspondents we give below the wave- 
lengths of the Marconi beam stations :— 

Grimsby (GBH),—29.906 metres. 

Bodmin (GBK).—26.086 metres (sub- 
ject to alteration shortly to two wave- i 
lengths). 

Melbourne (VIZ).—25.728 metres. 

Montreal (CG).—26.269 metres (subject 
to alteration shortly to two wavelengths). 

One of our readers, writing from Bath, 


Cı, G and Cy, are the inner grid leads of the valves. “O 


will be heard in the speaker, but: 
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CG, are very constant. 


k Sere 
ing type valves when they are mounted y € ry < lose t 
loud-speaker. Bs s ` 
The very smooth control b£ reaction ¢ v able c 
long and short waves is no doubt th 
Ee 
makes the range of the set compa: rati vely w 
o-v-2 working on a smal] frame witha not t 
[súd -speaker. ae 
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The receiver 


states that he can easily pick up the 


Australian station on two valves with no. 


aerial or earth, but that it fades out 
regularly at 10.30 G.M.T. and reappears 
at 13.00. Maximum strength is about 
18.15 G.M.T., when signals are easily 
readable on a loud-speaker with three 
valves. Other beam stations, especially 


used has a modified Hartley circuit, with 
a Mullard PM2 valve for detector. 


oo0oo0o0 


New Call Signs Allotted and Stations 


Identified. 
G 2FV W. Scott-Hay, 24, 


(Chan EEDAN, dress. 
G2LW W. E. Bextra! 88, 


India St., Glasgow. 
e Ridgeway, London, 
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News from All Quarters: By Our Special Correspondent. 
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An Elusive Wavelength.—The Talks Programme.—Radio and U.S. Politics.—Cutting Out 
the Soprano.—The Military Tournament.—Sundays in Cork. 


Australia’s Mystery Station. 

The inner history of the “ broadcasting ” 

of the Duke of York’s speech from Can- 
- berra last week is not without a flavour 
“of humour. 

A London newspaper received late in- 
formation from, an unknown source to 
the effect that a special station would 
transmit the speech from Melbourne on 
a wavelength of 33.4 metres. Although 
the B.B.C. had not conducted tests in 
short-wave reception from Australia, it 
was arranged that Keston should remain 
on the look-out during the early morning 
hours, Daventry keeping’ in readiness to 
broadcast anything that could be “ got 
over.” 

So Keston waited, but no signal was 
heard on 33.4 metres, which wavelength, 
by the way, does not figure on any 
Australian lists. 

0000 
Significant Testimony. 

There was no question as to the ability 
of Keston to pick up Australia, for earlier 
in the evening the well-known amateur 
3BQ was heard on 32 metres. 

Mr.: Bell, the New Zealand experi- 
menter, who was in morse communication 
with the B.B.C. engineers, stated that 
no short-wave broadcast from Australia 
had been picked up in New Zealand and 
that, so far as he knew, the Melbourne 
station did not possess a short-wave trans- 

` mitter. 

There is something elusive about that 
35.4-metre wavelength! 

0000 


Ventriloquist at the Microphone ! 


A. C. Astor, the humorous ventrilo- 
quist, who arrives in this country on 
June 4, will broadcast from 2LO on the 
same evening. 

l 0000 


Duke of Connaught to Broadcast. 


Following the luncheon of the United 
Associations of Great Britain and 
France, the speeches will be relayed from 
the Hotel Victoria to 21.0 on May 20th. 

The Duke of Connanght, the Karl of 
Derby, the Marquess of Crewe, and the 


Marquis de Vogue will be heard by . 


f listeners. 
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Summertime Talks. 


Approximately once a quarter the 
B.B.C. issues in a carefully arranged 
booklet its programme of talks and lec- 
tures for the ensuing three months. The 
new programme embracing the period 
May to July shows that a wider field of 
interests is being aimed at. 

In the adult section the subjects 
covered range from Astronomy, Physio- 


- logy, Botany and Biology to Psychology 


and Literature. The lecturers number 52, 
and the list includes such names as James 
Agate, Sir H. Walford Davies, Percy 
Scholes, Stacy j 
rietta Barnett and the Rt. Hon. W. 
Runciman. 

To hope that the majority of listeners 


Aumonier, Dame Hen-. 


will be enticed from summertime delights 
in order io hear these talks might be 
rather rash, but the B.B.C. have spared 


no pains to secure the best material. 
0000 . 


‘The Old Brigade. 


A programme by Veterans of Variety 
is in preparation for May 25th. 
o000 


Microphone Politics in U.S.A. 

-In view of the severely non-political 
nature of British broadcasting, it is 
interesting to note the enthusiasm 
already growing in America over the use 
of radio in the Presidential election of 
next year, 

The broadcasting concerns, as inter- 
ested parties in the question—political 


AN EFFECTIVE TEACHER. Now that the novelty has worn off, broadcast lessons 


are taken more seriously by pupils in London schools. 
recently at the Acland Central School, Fortess Road, N 


This photograph was taken 
-W., where wireless lessons 


-are becoming a regular item in the curriculum. : 
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candidates have to pay for time on the 
air—are booming the value of the radio 
speech as a means of reaching the largest 
body of the electorate. 

Listen to Mr. Merlin Hall Aylesworth, 
president of the National Broadcasting 
Company, giving his opinion on radio and 
the woman's vote. 

0000 


Appealing to the Kitchen. 


“ Whatever may be the degree of eman- 


cipation which the modern woman has, 


reached,” said Mr. Aylesworth, address- 
ing the National League of Women 
Voters, “the fact remains that the back- 
bone of the women’s vote is the woman 
in the home. Radio broadcasting, with 
its illimitable ways of communication, 
can reach out from the broadcasting 
station to the woman at the fireside, in 
the parlour, and in the kitchen itself!” 
oo0oo0o0 


Listener Psychology. 

A word from Mr. Aylesworth on 
another aspect of the subject :— 

‘‘A rude awakening is in store for the 
orator of the old school who would 
attempt to spellbind his audience by 
radio. Mass psychology plays little or no 
part in radio reception. No greater mis- 
take could be made than to visualise the 
broadcasting audience as a mass. The 
speaker on a radio is really talking to a 
million or thirty million individuals, not 
to a mass audience of thirty million 
people. The flowers of his speech, there- 
fore, are likely to die by the wayside. 
You cannot stampede the radio audience 
as you might in an auditorium.” 

o000 


Verb. Sap. 


Ignoring the political side of the ques- 
tion, there is much in the last paragraph 
which might be borne in mind by broad- 
cast entertainers and lecturers. 

A few entertainers and a sprinkling of 
lecturers can still “spell-bind’’ a wire- 
less audience; but no one can ‘‘stam- 
pede ” it. | 


A Cricket Talk. 

‘ Warwickshire Cricket,” with a general 
review of the outlook for 1927, will be 
the subject of a talk by Mr. R. V. Ryder, 
secretary of the Warwickshire Cricket 


Club, from the Birmingham station on 
June 2. 


ooo0oo 
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The Old Order Changeth. 


Bremen’s “Old Weigh House,” an 
ancient renaissance building famous 
throughout Northern Germany, is being 


converted into a broadcasting station by ~ 


the ‘* Nordeutsche. Rundfunk Aktienge- 


sellschaft.” 
0000 


A New Grouse. 


A friend of mine blames the B.B.C. fo: 
putting out such good programmes on 
Tuesday. 

“Tuesday is the only day on which I 
get a chance to test my set, as the family 
happen to be out,” he says, “ but the pro- 
gramme is generally so good that I forget 
the testing and listen all the evening.” 


FUTURE FEATURES. 


London. 

May 22np.—Instrumental and Vocal 
Programme relayed from 
Rudolf Steiner Hall. 

May 23rd. — Programme relayed. 
from Brighton. 

May 24tH.— Empire Day Pro- 


gramme. , 
May 25ru.—Veterans of Variety. 


May 2orH.—‘‘ The Magic Flute” ' 


Birmingham. 


May 22np.—Light Orchestral Con- = 


cert. . 

May 23rD.—‘“‘The Perfect Mar- 
riage,” a comedy by Leonard 
White. 


- Bournemouth. 


May 23rD.— A Mixed Grill. 
May 28ra.— Vocal and Instru- 
mental Programme. 
Cardiff. 


May 23np.—Opening Night of the 
Parks Concert Season, relayed 
from Llandaff Fields Pavilion. 
Speech by Lord Mayor of 
Cardiff. 


May 24ru.—Our Tudor Heritage 


(an English-Welsh Programme 
for Empire Day). 
Manchester. 

May 247rH.—Empire Day Concert. 
‘‘ Gentlemen, the King! ’’—a 
play by Campbell Todd. 

May 25rH.—‘* A Change of Spirit,” 
a new radio comedy by E. A. 
Bryan. 

Newcastle. , 

May 22xp.—Popular Wagner Pro- 
gramme. 

May 25rH.—Northumberland and 
Cumberland Concert. 


Glasgow. 
May 22np.—Sacred Scottish Pro- 
cramme, 
May 23rp.—Scottish Songs and 
Dances. 


May 27tH. — Wagner and Tchai- 
kovsky Programme. 


Aberdeen. 


May 25ru.—Light Musical Humour 
and Variety Programme. ` 
May 28rmH.—Solo, vocal and instru- 

mental concert. 


Belfast. 


May 23np.—Speeches at the open- 
ing of the Empire Exhibition, 
relayed from Ulster Hall, Bel- 
fast. . 

May 24Tu.—Running commentary 
on the Imperial Parade -as it 
passes the City Hall. 

May 27tH.—Running commentary 
on the Parade of British In- 
dustry and Commerce as it 
passes the City Hall, Belfast. 
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(Mozart). = 
May 277TH. — “ R.U.R.” (Karel 
: Kapek). 
i May 28rm. — Oxford Summer 
: Eights, running commentary. 
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“Yelping Sopranos. 


We all know the type of soprano voice 
which, issuing from the mouth of a loud- 
speaker, will penetrate to every room in 
the house and half-way down the street. 

Mr. Robert Hurd, programme director 
of the KFI broadcasting station at Los 
Angeles has evidently observed the same 
phenomenon, for he is now making things 
unpleasant for “ yelping sopranos.’ i 

He intends no offence to musicians, he 
says, but in the interests of the KFI Los 
Angeles audience he has issued a strict 


- edict that no more than one soprano may 


appear during the course of an evening’s 
programme. 

Coo 00 
Royal Military Tournament Broadcast, 


Descriptive commentaries on the Royal 
Military Tournament at Olympia will be 
broadcast on May 21. The features of 
the programme to be dealt with are as 
follows :—Musical ride by the Royal Horse 
Guards; the trick riding display by the 
16/5th Lancers; the physical training dis- 
play by the Royal Air Force; the Scot- 
tish Pageant. Band music may possibly 
be included. 

o0o0 0 


Belfast Empire Week. 


For the first time Belfast is celebrating 
this year a British Empire Week, and 
the B.B.C. is co-operating to make the 
outstanding importance 
throughout. Northern Ireland. The in- 
augural speeches on May 23 will be broad- 
cast from the Belfast station, followed by 
a choir of one thousand voices and massed 
bands. Other broadcasts through the en- 
suing week will include speeches by Mr. 
Stanley Baldwin, M.P., the Duke of Aber- 
corn, Mr. L. S. Amery, M.P., the Lord 
Mayor of Belfast, the High Commissioners 
of Australia and New Zealand, and Sir 
Lawrence Weaver; a running commentary 
on a parade of the Army, Navy, Air 
Force and O.T.C., of Queen’s University, 
concerts and instrumental 
solos. 

OOO 


On Sunday Only from Cork. 


For the next three months the new 
Cork station will confine its programmes 
to Sunday evenings, beginning either at 
8 or 8.30. Gaelic music, especially 
singing in the traditional method, is to 
be a special feature. Indeed one of the 
main objects of the Cork station is to 
cater for the Gaelic-speaking population 
of Southern Ireland, so that the music 
will be principally that of the Celtic 
countries. viz., Ireland, Scotland, Wales, 
and Brittany. 


ooo 0 


The Derby Broadcast. 

The broadcasting of the Derby on June 
1 is to be carried out by Mr. Geoffrey 
Gilbey, who will undertake the running 
commentary on the race, and Mr. George 
F. Allison, who will be responsible for 
the introductory matter and local colour. 
Four microphones will be used : two ina 
portable hut on the roof of the grand- 
stand, in line with the winning post, a 
third in front of the stand to pick up 
incidental sounds, and the fourth in the 
unsaddling enclosure. 
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: The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.. 


EMPIRE BROADCASTING. 


Sir,—You are rendering a public service in calling attention 
to the need for some effort to be made in Britain to provide a 
short-wave station which could be heard in some of our 
Dominions or Colonies. 

‘If the British Broadcasting Corporation are approached with 
a request that they should provide such a station they will 
probably say that they require all their funds for the develop- 
ment of their United Kingdom Service, and that an Empire 
Service, with technique as it is at present, would be so variable 
and intermittent as to be scarcely worth starting. I do not 
entirely agree with this point of view, though there are, I know, 
powerful arguments which can be brought forward to defend it. 
In particular, of course, the B.B.C. are aware that a new station 
of this sort would have to be paid for out of their funds, and 
that they would probably gain .no increased revenue as a result 
of such a venture. 

Would not the Imperial interest be best served if the Post 
Office were to license a private firm which has a market in the 
Dominions, particularly South Africa, whose time is synchronous 
with ours, to erect and manage such a station? The firm need 
not advertise‘ obtrusively, but might be allowed to call its name 
at the beginning and end of each programme. This,. coupled 


with the interest aroused by such an effort in the Dominions, 


would probably be more than enough inducement to any big 
_ British firm to erect the station, and thus a further link in 
Imperial communication would be forged without difficulty, and 
a useful experiment would be conducted. 


A licence for two or three years might be granted, and after- 


that time, if the need were demonstrated and the service had 
developed until it was fairly reliable, the B.B.C. could take it 
over and enter into some financial arrangement for hiring the 
service to Dominion broadcasting companies. 

The principle of unified control of broadcasting in Britain, 
in which I thoroughly believe, would not be prejudiced by the 
issue of a separate temporary licence for this purpose, but it 
will be prejudiced if through Jack. of initiative and enterprise 
_ Britain falls behind other countries which allow greater freedom. 
House of Commons, IAN FRASER. 

May 7th, 1927. 


broadcasting, which I note you were good enough to publish. 
It is gratifying to see that the matter is interesting a Member 
of Parliament in the person of Mr. Otho W.: Nicholson, and 


his mention of how the matter concerns manufacturers is, I 


think, very closely allied to my suggested schemé. 
On closer consideration, however, it appears that the formation 


of a company composed of British manufacturers to run the. 


service relying on large export trade as return on’ capital out- 
laid is too large a gamble. ‘Some more definite arrangement 
would have to be arrived at in-order to provide a regular and 
comparatively steady revenue. 

“It seems, therefore, that this might be obtained in two ways : 
to put the control of the service in the hands of the Radio 
Manufacturers’ Association or a newly formed body of manu- 
facturers and Jet the Government subsidise it for a given number 
of years, after which time it would become self-supporting on 
a percentage of the licence fee for reception collected by the 
various colonial governments; to form an organisation whereby 
revenue is obtained by indirect advertising, as Mr. Nicholson 
suggests in his letter. One imagines the former scheme js the 
better of the two: (1) because it is partly under Government 
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control; (2) because the revenue would be more steady than 
in the latter case. 

It is extremely interesting to note that Section B (5) of the 
agenda’ of the Colonial Conference being held in London at 
the present time deals with ‘‘ wireless communications, external 
and internal, and broadcasting.”’ o 

In view of the fact that Empire broadcasting is a matter 
which might interest the Conference, perhaps it would be pos- 
sible for Mr. Nicholson to give notice of a question in the House 
to the Colonial Secretary as to whether the matter might be 
discussed when the time arrives for Section B (5) of the agenda 
to come under discussion. The Mvening Standard having 
brought the question still further to light, one awaits with 
interest the B.B.C. opinion on the matter. It seems, as I men-. 
tioned in my letter, that the B.B.C. have quite enough 
to do and are probably fully occupied at the present time with 
the regional high-power station scheme to give mych attention 
to the establishment of a short-wave station. Although ultimate 
Government control would be desirable in an Empire broadcast- 
ing service, the B.B.C. should not, I think, be the actual 
controlling body. May I take this opportunity of congratulating 
The Wireless World on the excellent and progressive way it 
has placed this important question before its readers? 

| | DALLAS BOWER. 
Brighton, May 11th, 1927. 


B.B.C. TRANSMISSION OF PIANOFORTE MUSIC. 


Sir,—Apropos of the recent correspondence about distortion 
in piano music from London, this seems to have resolved itself 
largely into a controversy between highly technical gentlemen, 
half of whom insist that the distortion is in the transmission, 
and the other half that the trouble is at he receiving end. 

Perhaps the experience of a provincial listener may be in- 
teresting. I, and many others to whom I have spoken, find it 
impossible to tune in the London transmission without distortion. 

This applies not only to piano items, but to the speaking voice 
as well. ‘‘ Aha! receiver again,” says our gentleman from 
the higher regions of mathematics and acoustics. I’m afraid 
I cannot meet him on his own ground, but I can say that, after 
making every possible adjustment in the attempt to secure 
decent quality from London, I can change to Manchester and 
at any time tune in pure, undistorted music and speech. And 


| _ the quality of my reception has been remarked upon by one 
Sir,—Further to my letter of April 29th on Empire — 


well-known violinist, as well as by my ‘‘ wireless’’ friends. 

My own theory is that the trouble is due to slight but per- 
sistent heterodyning. It did not exist six months ago, for at 
that time I have enjoyed a whole Sunday afternoon’s programme 
from London- on the load-speaker without noticeable distortion. 

The other possibility is, of course, local oscillation: London 
is the station most easily reached by the local one-valve merchant, 
and, apart from actual howling, there may be enough radiation 
to upset things from the greatly increased number of valve 
sets in the neighbourhood. I think, however, that the hetero- 
dyning theory fits the case better. It would probably be more” 
apparent to a-distant listener, but enough to cause slight dis- 
tortion. to London listeners on particular notes such as those 

-of the piano. 

This evening I have been listening to a delightful loud-speaker 
concert from Manchester, including piano solos. An attempt to 
get the London chamber music was productive of an announcer’s 
voice with the characteristic ‘‘ quack ’’ in it as though the set 
were oscillating (which it definitely was not), and music which 
no one with a musical ear could endure. -` 

Birmingham, | FRANK SMYTH. 

May 9th, 1927. | 
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NEW APPARATUS. 


A Review of the Latest Products of_the Manufacturers. 


HINDERLICH CRYSTAL DETECTOR. 


.A. Hinderlich, 1, Lechmere Road, 
London, N.W.2, has long specialised in 
the supply of crystals for use as detectors. 
The extensive use of crystals for detection 
to-day has created may sources of supply, 
though Mr. Hinderlich has built up the 
reputation for himself by his several 
articles. and instructive pamphlets of 
being well acquainted with the properties, 
selection and operation of crystals used in 


Hinderlich detector dismantled to show 
the method of securing the crystal 
containers. 


detectors. Now that a detector is being 
marketed by him, one can be sure that it 
fulfils all the necessary requirements for 
giving a reliable performance. 

The several pieces which comprise the 
detector are shown on a slightly reduced 
scale in the accompanying drawing. The 
spring blade is adjusted as to height and 
position, and the crystal cup is attached 
by means of a small bushed ebonite knob. 


A new departure in wireless cabinets. 
with baseboard and aluminium screen. 


The lower crystal is mounted in a cup 
and is removed by unscrewing a holding- 
down ring. Two holes are required for 
mounting the detector on the panel. 


The ebonite parts are turned and cleanly 


knurled, and all metal parts are nickel- 


- plated. 
0000 
A NEW “EVERYMAN FOUR” 
' CABINET. 


A new design of cabinet specially pro- 
duced for building the ‘‘ Everyman 
Four ” receiver has been recently placed 
on the market by W. E. Marson, Ltd., 
Windus Works, Windus Road, Stamford 
Hill, London, N.16. | 

The quality of cabinets supplied for 
amateur use varies considerably, and this 
new cabinet can be employed where it is 
the intention to build a really high-class 
instrument. The accompanying illustra- 
tion shows the general details of construc- 
tion, and it might be pointed out that the 
ends of the drop front are clamped to pre- 
vent warping. The panel, which is of 
figured aluminium and lacquered, fits into 
a frame, and is an improvement on the 
more general method of fitting the panel 
close up against the walls of the cabinet. 
A baseboard is also supplied, together 
with the vertical aluminium screen which 
separates the aerial and H.F. tuning 
equipment and with the simple design 


‘adopted in the “ Everyman Four” set a 


good receiver can easily be constructed, 
it being necessary only to assemble the 
components on panel and baseboard. 

Special ebonite bushes are supplied with 
which to insulate the condensers and 
other components on the metal ‘panel. 
Unless the condensers are insulated in 
this way, the grid cell for the first valve 
would be short-circuited. 


A framed aluminium panel is supplied fitted 


e 


.with a less sensitive loud-speaker. 


A NEW B.T.H. LOUD-SPEAKER. 


It must not be thought that the horn 
type loud-speaker is obsolete in view of 
the popularity recently attained by -the 
cone type. Comparatively few listeners 
wish to use receiving sets incorporating 
the necessary amplifying stages which are 
essential if good results are to be obtained 
Horm- 
type loud-speakers are invariably sensi- 
tive and can be operated with small input. 
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The B.T.H. horn type loud-speaker, giving 
good signal strength with small input. 


The British Thomson-Houston Co., 
Ltd., Crown House, Aldwych, London, 
W.C.2, have recently introduced an inex- 
pensive model suitable for giving good vol- 
ume with small input. For the reception of 
distant signals this new loud-speaker gives 
excellent results without the need for an 
additional aniplifying stage to that used 
for local station reception. 

One need not hesitate even if the aim is 
to obtain best possible quality of repro- 
duction to adopt this loud-speaker, par- 


ticularly when price is a consideration. 


The curved upright of the horn is of 
polished aluminium, and the flare as well 
as the base is enamelled brown. A per- 
forated grille covered with gauze is 
mounted in the neck and prevents dust 
or other foreign matter from falling on 
to the diaphragm. 

Ar. adjusting screw is provided, acces 


. sible from under the base. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions ‘should be concisely worded, and 


 . Screens * or “Screened” Coils. 

I have constructed a neutralised type of 

~ ` geceiver employing one L.F. stage, 
but find that the neutralising con- 
denser requires resetting frequently, 
and one setting does not by any 
means hold good over the whole 


wavelength band covered by the re: 


ceiver. I have been told that it is 
due to the absence of screened coils. 
Can you tell me if this is so? 
S S. J. 
It is by no means improbable that the 
' cause of your trouble is due to a certain 
amount of magnetic reaction between the 
aerial-grid . H.F. transformer and the 
intervalve H.F. transformer, and „the 
adoption of proper screening would 
probably clear up the trouble of mag- 
netic reaction. You should, however, 
arrange that the screening used’ is as 
simple as. possible, and that no more 
screening than is absolutely necessary 
is used. : You should not place the 
. H.F. transformers too close to the 

metallic screen, but should follow the 
design of some such receiver as the ‘‘ All- 
wave Four” in this matter. This re- 
ceiver was published in our April 27th 
issue. Do not attempt to place a screen. 
fitting .closely over each coil, because in 
this way, owing to the proximity of coil 
and screen, you will introduce severe 
losses into the circuit. . 

0030 


Improving the “Everyman Portable.’’- 


Last summer I built the “ Everyman Port- 
able,”’ described in your issue of July 
21st, and obtained great success with 
st, but now contemplate rebuilding 
this receiver, and I was wondering 
whether you have uny improvements 
to suggest. I might say that I my- 

~ self have tried to add an extra L.F. 
stage, but found that it was not worth 
the extra weight entailed, : 

. P. M. P. 
There is one very definite improvement 
which you can make, without adding 
more than an ounce or two to the weight, 
although a slightly larger case is called 
for, having the same depth, but an 
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headed “ Information Department.” Each separate 


- Stamped addressed envelope for postal reply. 


inch added on to both the length and 
breadth. This is done by merely extend- 
ing the wooden framework in the manner 
of certain old-fashioned picture frames. 
We show this clearly in Fig. 1(a), the 
extension pieces being the reason for the 
slight enlargement of the suitcase. We 
then cut two large slots in each of these 
extension pieces as in the manner of Fig. 
lib), small “ nicks ’’ being made in these 
slots to hold the wires at a certain spac- 
ing apart. Another suggestion would be 
to extend the framework as in Fig. l(a), 
and instead of cutting the two big slots 
as in Fig. 1(b) to bore a number of holes 
in a line half-way down the extension 
ee (in the position occupied “by the 

ottom of the-slots in” Fig i(b)), these 
small holes being for the purpose of 
threading through the frame aerial] wires. 
Of course, the holes should be spaced 
regularly at the distance at which it is 
desired to space the frame aerial wires. - 


FRAME AERIAL WIRE 


SIDE OF 
FRAME 
AERIAL 


(b) 


SIDE OF CASE 
(a) 


Fig. 1.—Constructing a frame aeria! for a 
portable set. -> 


In Fig. 1(b) actually, of course, two 
large slots are shown, the idea being 
merely to indicate the two frame aerials, 
the one for the local station and one 
fer Daventry, as in the case of the original 
receiver. The Daventry frame aerial may 
be wound with narrow-gauge wire, as 
was done in the case of the original re- 
ceiver. It will be noticed that this im- 
proved method of winding the frame 


- 


question must be accompanied by a 


aerial results in the frame wires being 
kept at a distance of half an inch from 
either the wooden framework or the 
leather case, the wires making contact 
with the woodwork only at the four 
corners of the frame. The result of doing 
this is to ensure much less damping in 
the frame than when wound tightly in 
a groove as in the case of the original 
receiver, and not only is reaction control 
considerably smoother, but the range of 
the set is considerably enhanced. It is 
advised that the low wavelength frame 
be wound, as in Fig. 1(b), with spaced 
winding. One cannot similarly space the 
winding of the long-wave frame aerial 
unless a very much deeper case is used, 
but, fortunately, a spaced frame for the 
long waves need not be used, and on the 
long waves the frame may be wound 
straight into its groove without spacing. 

It should be observed that even in the 


ease of the long-wave frame wiring, how- _ 


ever, contact is made only at the four 
corners of the wooden framework. Do 
not forget that Figs. 1(a) and 1(b) are 
not drawn to the same scale asthe draw- 
ings in the original artitle, and are only 
explanatory diagrams necessary for the 
purpose of illustrating our meaning. 
` ooo i 
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Cutting Out Complications. ` 


I understand that some time ago you pub- 


valve receiver, of course received distant 


lished a single-valve broadcast_ re- 
ceiver capable of bringing in distant 
stations on the telenhones which em- 
ployed merely one coil, no extra re- 
action coil or other device being used, - 
although I am told the receiver used 
reaction, and at the same time used a. 
magnetically coupled aertal circuit. 
Can you tall me tn which tssue this 
appeared ? z ' .M. 
This receiver was fully described on 
page 799 of-our June i6th, 1926, issue, 
and, as you state, being only a. single- 


stations only on the _ telephones, al- 
though the addition of an efficient L.F. 
amplifier would enable you to receive dis- 
tant stations on the lond-speaker with ex- 
cellent quality. The June 16th issue may 
be obtained at a cost of 7d. post free. 
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H.T. Accumulators of Inadequate - 
Capacity. 

l have an H.T. battery consisting of 
sixty small accumulator cells in 
series, but I find that their ampere- 
hour capacity is really not large 
enough for their work, and I propose 
adding another accumulator battery 
of sixty cells in parallel with them, 


or, alternatively, sixty Leclanché 
cells. Which do you advise? 


R. A. S. 

It will be quite in order for you to 
add sixty accumulator cells to your exist- 
ing sixty-cell battery, and such cells need 
not necessarily be of the same ampere- 
hour capacity as those you have already. 
Sixty accumulator cells give an E.M,F. 
of 2 volts, and since sixty Leclanché 
cells give an E.M.F. of only 1} volts, it 
is obvious that sixty Leclanché cells, no 
matter of what size, would give only 
90 volts instead of 120, and, conse- 
quently, the accumulator cell would dis- 
charge through the Leclanché battery. 
You would have to have ninety Leclanché 
cells to give you 120 volts, but we on 
no account advise that you use the 
accumulator battery in parallel with a 
Leclanché battery. We think your best 
plan would be to dispose of your present 
H.T. accumulators to someone who uses 
a set taking a smaller output, and to pur- 
chase for yourself a complete new battery 
of adequate ampere-hour capacity. 


9000 


Crystal or Valves. 


I wish to add a two-stage transformer- 
coupled L.F. amplifier to my existing 
crystal set, rebuilding the avhole into 
a single instrument. Please give me a 
crreuit diagram of the simplest pos- 
sible arrangement, including switch- 
ing, whereby the one or both valves 
may be used with the loud-speaker or 
crystal only on head telephones. 

A. P. L. 
We give herewith the circuit diagram 
of a suitable receiver (Fig. 2). The con- 
denser © will be across either phones or 
transformer primary, depending on the 
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Fig. 2.—Crystal and two-valve 
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position of the switch §,, and should have 
the capacity recommended by the makers 
of your transformer. Another pole may 
be added to the switch S, and wired in 
such a way that the filament of the 
second L.F, valve may be extinguished 
automatically when it is not in use. | 
0000 — 


-Which ? 


I am desirous of constructing a really 


eficient and up-to-date receiver for 
reception of British and European 
broadcasting stations, and I am 
definitely intending to build either of 
the following four receivers: the 
“ Everyman Three, the ‘* Everyman 
Four,” the “Wireless World Five,” 
or the ‘* All-ware Four. I shall be 
glad if you will assist me to choose 
the most suitable receiver. 
. B. J. 
The question which you ask is rather a 
dificult one, since it depends entirely 
upon what duties you intend the receiver 
to perform. If, for instance, you require 
loud-speaker volume only on the medium 
distance broadcasting stations, with head- 
phone reception of a large number of dis- 
tant stations operating on the 200 to 600 
metre band, then undoubtedly the 
“ Everyman Three” would be the re- 
ceiver for you to build. If, however, 
you desire to receive either on telephones 
or loud-speaker any long-wave stations at 
all, then naturally this receiver would 
be ruled out. If you desire to receive 
a large number of very distant stations 
operating on the 200 to 600 metre band 
on the loud-speaker, then undoubtedly the 
“ Wireless World Five” is the receiver 
for you-to build; but, of course, in the 
matter of long-wave stations this receiver 
falls into the same category as the 
‘Everyman Three.” Should you desire 
to build a receiver which will give you 
a large number of distant stations on the 
loud-speaker on the 200 to 600 metre 
band, and desire also. not to be deprived 
f the pleasure of listening to the morning 
concert from Daventry (since, of course, 
it must not be forgotten that Daventry 
invariably gives a morning concert 


amplifier with switches for cutting out one or both 


valves. 


- mentioned. 
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every weekday except Saturday), which 
is in any case always a reliable stand- 
by station, then, naturally, the receiver 


for you to build is the ‘‘ Everyman 
Four.” Should it happen, however, that 
you are desirous of receiving Radio 


Paris, Moscow, Komintern, Warsaw, Hil- 
versum, Konigswusterhausen, etc., with 
no interference from other long-wave 
stations, or should it happen that you 
desire Daventry reception at a greater dis- 
tance than 100 miles or so, then this re- 
ceiver must be placed into the same cate- 
gory as the others we have mentioned. - 
With regard to the “ All-Wave Four,” 
this receiver will receive not only a very 
large number of distant stations working 
on the 200 to 600 metre band on the 


loud-speaker, but will do likewise on the 


long-wave band from 900 to 2,000 metres, 
covering the long-wave stations we have 
The reason for fhe ability to 
receive distant long-wave stations at loud- 
speaker strength is that it makes use of 
its H.F. valve not only on the 200 to 
600 metre band, but also on the 900 to 
2,000 metre band. Since you know your 
requirements best, it will be necessary 
for you to finally decide upon the re- 
ceiver which you will build after care- 
fully considering the particulars we have 
given. | 


] 


oo0oo0o0 a 


Two Volts for Efficiency. 


I notice that in several receivers described 


by you, you use 6-volt valves in every 
position except the detector position, 
where a 2-volt valve is used. Can you 
tell me the reason for this? - 
T -AW - 
In the receivers to which you refer it 
will be noticed that the detector valve is 
used as an auode bend rectifier, that is 
to say, it rectifies by reason of the fact 
that its working point is adjusted to the 
bottom bend of the grid-volts’ anode-eur- 
rent curve. Indeed, the sharper this bend 
the more eflicient the rectification, or, it 
might be said in one way, the more sensi- 
tive the valve to weak signals, provided 
the working point was adjusted properly 
on to the bottom bend. A 2-volt valve has, 
of course, a much shorter filament than a 
6-volt valve, and since it so happens that 
a short-filamented valve usually has a 
more sharply defined bottom bend than 
a long-filamented valve, the reason for 
using a 2-volt valve as detector will be 
clearly seen. 
o0o00 


Multi-stage H.F. Amplification. 


I propose to construct a set with taro 
H.F. stages, following closely the eir- 
cuit diagram of the “ Wireless World 
ive,’ described in your issues of 
Jan. 5th and 12th. I should like, 
however, to avoid the complete enclos- 
ure of the coils, valve, and tuning 
condenser in screening cases, and to 
use simple vertical screens, Ts this 
idea practicable? H. S. 8. 

If your coupling transformers are to 
be of an efficiency and physical size equal 
to those used in the receiver mentioned, 
we are afraid that complete inter-stage 

screening will be necessary, as two H.F. 

amplifiers are proposed, 
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EMPIRE BROADCASTING. 
HE efforts of The Wireless World to stir up 
- interest in the subject of Empire Broadcast- 
_- ing already show definite promise of bearing 
fruit in. the near future. The daily. Press 
has taken-up the sub- ' 
ject with interest, and _ 
the B.B.C. has issued 
a statement giving its view of the 
position. The matter is also to 
come before the Colonial Confer- 
ence, which 1s at present holding 
sittings in London, | 
The statement of the B.B. C 
to the effect that it is ready to co- 
operate in any, practical enterprise 
for providing broadcasting for 
different parts of the Empire, but 
bf course it is recognised that at 
_ the present stage guaranteed results 
in. all parts of.the -Empire are not 
possible, even with a twenty-four- 
hour -service, and naturally the 
B.B.C. does not feel justified to 
expend what, in fact, amounts. to 
public money on such an enterprise 
without full authority. It is to be 
expected, however, that the neces- 
sary authority will not be long 
withheld, if the colonies. and’ over- 
- seas dominions express-a desire for’. 


the establishment of such a station, 
ooo 0 


a SUMMER WIRELESS. eS 
‘\UMMER. time is with us again, and each year we find 
an increasing ‘interest in wireless receivers for use out: 
-of doors. The ‘number of commercial portable ` receivers 


EREN Views” 


‘ SuMMER WIRELESS. 


CURRENT Topics 


READERS : 


has increased very largely this season, and in this issue we 
have endeavoured to give a description of all the types ` 


which are now aygnanle, whilst an article Sealine? in more 
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detail with sets which are representative of distinct classes 
should provide a useful guide to those who are in doubt 
as to what type of set will meet their own requirements. 

In the past year or two there has been an enormous | 
increase in this country in the extent to which the public 


. spend their leisure time in the summer out of doors, for 


_ not only has there been a pheno- 
menal increase in the number of 
cars on the road used for pleasure, 
but the railways and other means 
of conveyance can-all testify to the 
development of the open-air habit, 
T } and it is natural that portable sets 


640 ł ` should share in this popularity. 
The portable set: will undoubt- 
644 . TOEA 
edly come into its own to an even 
greater extent as soon as the high 
. 645 power regional: scheme | giving 
648 alternative programmes is | in 
operation. ee, 


Post Office Regulations. | 
An issue largely devoted to _ 
Summer Wireless is an opportune’ _ 

occasion to remind readers of the 
Post Office attitude towards the use 

of portable receivers. Under or- 
dinary circumstances a licence for 
‘the use of a portable’ receiver is | 
“granted only to persons who are 
already holders of a licence for a ` 

' fixed station. Where a person has. 
no permanent address an exception , 

is usually made, but. application must. then be made to | 
the G.P.O. for the special licence. ‘A fixed station 
licence only covers the occasional temporary use of 
apparatus at. another: address. - If, therefore, regular 


use of portable apparatus is desired, an additional port- 


able ‘litence will be necessary. Receiving apparatus ` 


‘may not-be used. simultaneously at more than | one place | 
: under a single licence. ' : 


} 
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= Portable Sets: Their Applications and Limitations. 
By N. P. VINCER-MINTER. 


- 


H Iè spiritual future of those portable set designers 
who have the temerity to call a receiver weighing as 
much as a hundsedweight of coal (which does not, 

in these days, mean anywhere near as much as 112 lb.) 
by the name of ‘‘ portable ’’ was always a subject of 
considerable conjecture by the writer until he happened to 
look up the word ‘‘ portable ’’ in a dictionary, when 
he found that ‘‘ portable?’ meant anything ‘‘ that may 
-be carried.” With regard to the method in which the 
carrying is to be done the dictionary emulates the example 
of many home constructed sets, and is silent. The writer, 
therefore, desires to offer his sincere apologies to the 
designers and others unwittingly wronged through his 
literary ignorance, but at the same time thinks that it 
should be compulsory for all journalistic designers of 
portable receivers to include some suitable method of 
transport in their ‘‘ list of parts ’’ and to indicate whether 
the estimated cost does or does not include this all- 
important item, whilst manufacturers should be com- 
pelled te do likewise in the list of accessories required. 


Portables and Transportables. 


Surely, although the word ‘‘portable’’ is, gram- 


matically speaking, equally applicable to the 60 Ib. and 
12 lb. receiver, it would be far less misleading if the word 
‘“transportable °? were used in conjunction with the 
former. This plea is strongly reinforced by the dic- 
tionary, which fer alia ascribes to the verb ‘‘ transport ”’ 


the meaning of ‘‘ to carry away with strong emotion,” a 
thing which the writer has many bitter recollettions of 
doing with certain portable receivers ; the dictionary gives 
yet another meaning, which is also astonishingly applic- 
able to the circumstances under discussion (applicable in 
this case, perhaps, both to the designer and tojthe set). 
namely, ‘‘ to carry away into banishment.’? Thejadoption 
of such a suggestion would instantly banish about ninety- 
nine per cent. of ‘‘ portable >> receivers to the nei 
classification of ‘‘ transportable.’’ | 


i 

_ Contradiction Invited. | 
So far as the writer is aware, there has been ionly one 
receiver described in any British radio journal which 
comes under the heading of “ portable,” and ‘that one 
was described by himself? (cries of ‘‘ Shame!" and 
‘No, no!’’). This_is, of course, exclusive ofi portable 
crystal receivers designed for use ‘‘ in a certain’ Oxford 
Street store,’’ the exact whereabouts of which no journal 
“or member of the public seems to be aware. ‘The receiver 
designed by the writer had a very conservatiyely est 
mated ‘“R7’’ range of fifteen miles from apy mam 
station, the Daventry range being, of course, greater. 
Needless to say, this instrument was for telephdnes only 
and used only one valve. Its weight was under 10 Ib 
complete with all accessories, including licence and 


1 « Everyman’s Portable,” Zhe Wireless World, tay 24. 
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station-logging: chart adtad inside the lid.. The ee 
sions were only 12in: x Sin. x 4in., and it could be used 
with the tid closed.: Such an instrument could really be 
“carried | by a pedestrian without either fatigue or risk of 
-dislocating his arm. 


It may be said that limiting the weight of ‘‘ port- 


ables”? to 12 lb. is rather taking the iné „that they 


-are intended for invalids only. This is by no means the 


case; 'as anyone who pauses to reflect will readily see,. 


and, indeed, the writer has doubts whether he has not 
been unduly. generous in ‘the matter, as even 12 Ib. is 
quite enough for even’ the 
- carry with comfort for any distance. Since it is obviously 
‘Impossible even for an experienced wireless engineer to 


construct a loud-speaker receiver which, inclusive of loud- 


speaker, batteries, etc., could give ood loud- speaker 
results at fifteen miles. (the range of ‘the “ Everyman’s 
Portable ’’) from a main station, even though ier 
o cll” batteries and “ Antiron ’ ' transformers be used, 

‘will at. once be perceived that a portable loud- ae 


~recelyer. Can never exist until some rev olutionary invention - 


-comes about. 


‘From Derision to Triumph. 


It is absolutely necessary, then, that portable receiv ers. 


be capable of loud-speaker operation? The answer is 
emphatically, yes. The portable wireless receiver has to 
compete with- the portable gramophone, which one con- 
stantly hears; on the river, at tennis parties, at picnics, 
etc., bellowing forth its tempestuous tintinnabulations. 
A good transportable loud-speaker receiver will put the 
average portable gramophone out of business any day, 


_ such instruments being only comparable to an inferior re- 


ceiver designed and operated by the local plumber. | It 
would be ridiculous, however, for a ‘ headphones only ’ 

receiver to attempt to justify its existence in places w here 
a portable gramophone is habitually used. “A real port- 
able receiver, which, as we have scen, means headphones 


only, has a certain very definite field. of usage as we’ 


shall see. later, but it will never be able to compete with 
an instrument, be it gramophone or wireless receiver which 
` is-capable of being used without headphones. 

We have decided, then, that a really ‘portable loud- 
speaker receiver is out of the question until some revolu- 


tionary invention enables us to bring the weight of a- 


good loud-speaker receiver to a figure not exceeding 12 Ib. 
But is it necessary that a receiver be really ‘‘ portable ”’ 

before it can attempt to compete with the ‘‘-portable ”’ 

- gramophone? Most decidedly not. Who ever heard of 
a really portable gramophone? One must not fall into 
the error of werghing the actual gramophone alone in 
order to make it come into the ‘‘ portable °’ category. 


This would be no better than weighing the wireless set ; 


or estimating its cost without taking into consideration 
batteries or other accessories. No, the gramophone must 
be weighed with its records, and the fact that records are 
heavy enough to necessitate taking a few only is amply 
_ exemplified by the monotonous repetition of the same old 


“round of negro noises that pollute the air on the river . 


or elsewhere ‘during summer days and evenings. 
It is this mistake: of imagining that a portable receiver 
must necessarily be ponerse in the popular sense of the 
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' word that has made the so- d portable wireless set 
- an object of derision, and has given birth to such foolish 


‘able set is that it should be-~portable.’’ 


strong, silent man ” to 
remembers “the same derision greeting the 


portable. 


Oar 


journalistic clichés such as ‘‘ the first essential of a port- 
The primary 
essentials of a portable receiver are good volume coupled 
with’ good quality of reproduction, “reasonable compact- 
ness, ‘and ample battery power; but, of course, of an 
unspillable‘and not of an unnecessarily heavy type. Above 


all, the instrument should operate from its own frame 


and built-in. loud-speaker, and should not need that port- 
able set users run the risk of being apprehended by the 
Commissioners for lunacy by throwing stones over trees 
and driving stair-rods into the ground. The writer well 
‘* portable ”’ 

gramophone when it first made its appearance, due to a 
popular misconception of the true meaning of the word 


lived this derision, and to have still retained the title of 
portable, chiefly owing to the fact that it is possible to 


make a truly portable headphone wireless receiver, which | 


is and will always be impossible in the case of a gramo- 
phone until some révolutionary recording process is in- 
vented, and partly because the portable wireless receiver 
has not yet, like the gramophone, lived down the word 
‘ portable.” The writer suggests: the use of “‘ trans- 
portable,’’ or some more suitable word for all those in- 
struments unable to ‘‘ weigh in ’’ at 12 Ib. 


Who wouldn't own a portable set ? 


The sooner the public realises the fact that at present 
a truly portable loud-speaker receiver is a technical im- 
possibility, and learns to appreciate the wide and mani- 
fold uses- of the transportable receiver, the better it will 
be for all concerned. ) 

Now let us dismiss thi§. aspect of the question, and see 
if we cannot investigate the zrue possibilities of both the 
‘“ portable ”? and the “ transportable,” receiver apart from 
such freak suggestions as using it on the tops-of ’buses, 


at football matches, in the bath, and in other positions © 


so beloved of the daily Press. Apparently from what one 


reads a wireless receiver of the portable type is indis- 


pensable in all walks of life, which is obviously non- 


_sense; such inane suggestions do, more harm than good 


to the cause .of We: One cannot imagine Thomas 
Gray sitting in Stoke Poges churchyard committing to 


The portable gramophone appears to have out- 
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paper his immortal words to the accompaniment of ‘‘ Yes, 
sir, that’s my Baby,” bawled from the loud- speakér of 


Messrs. So-and-So’s ‘‘ Portdeluxe ’’ receiver, price 60 
guineas, grid bias 2s. 6d. extra. We will take the case 


of the transpcrtable receiver first, as it is mentioned last, 
for no other reason than to be contrary. 


A Sure Cure for Pneumonia. 


The first horrible thought which occurs to us is 
‘ Picnics.” Ugh! What scenes of martyrdom does not 
this word conjure up; what mental nightmares of sitting 
on damp grass with a plate balanced on one knee, .con- 
taining bread, butter, jam and wasps, and on the other 
a teacup containing lukew arm tea with an admixture of 
grasshoppers, a strong nor’ -easter meanwhile finding the 
vulnerable parts in one’s summer clothing. Think ‘what 
a long way a good wireless receiver will go towards miti- 
gating these horrors until one can return once more to 
civilisation and sanity. In such circumstances a wireless 
receiver would be worth its weight in gold, would it not? 
even though it weighed sixty pounds, and was found to 
be all covered in jam afterwards. The necessity for wash- 
ing the jam off the receiver after the picnic naturally 
turns one’s thoughts .to water, and one thinks of long, 
lazy summer afternoons spent in a punt in a shady back- 
water with a good loud-speaker set and enjoyable 
music. 


Passing on down the we find the 


river to the sea, 


portable receiver in evidence on the beach, valiantly keep- 


ing its end up amid the raucous cries of the rock sellers, 
the screaming of children, the hoarse cries of the char- 


Selections on the seashore. 


a-banc touts, the clangour of the local band, and all 


the myriad noises which go to make up the local colour ` 


of the beaches of popular seaside resorts. Along the 
quieter sections of the beach we find it well in evidence 
among bathing parties, where the well 
tones of the 5XX announcer in the dressing tent has 
frequently nipped pneumonia in the bud by bringing a 
warm blush to the skin of members of the less radio- 
active sex. A picnic on a lonely part of the coast with, 
of course, a car for transport purposes, is another sug- 
gested venue for the portable set. These functions are 
usually niore tolerable than their countryside counter- 
part, owing to the absence of some of the concomitant 
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.the deepening © shadows of twilight, 


modulated phone type? 
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annoyances mentionéd earlier in this article ; sand among 
the eatables can, however, be very indigestible and 


unpleasant. 


Leaving the sea coast we now pass inland again, here . 


‘a fleet of passing char-a-bancs or chars-a-banc (pro- 


nunciation, Oxford or Cambridge as desired) covers wus 
with dust and reminds us that here again is admirable 
scope for.a portable receiver of the largest and heaviest 
type it is possible to obtain. Hurtling swiftly. and 
noisily through’ the, country roads on this mechanical 
monstrosity, we presently spy through the trees, amid 
a caravan drawn 
up in some neighbouring grassl land, witha cheerful 
camp fire glowing, while music emanates from a’ portable 
set, and hastily we descend. to pay our respects t6 ‘th? 
occupants. — r Aaa > ae 

-= ‘Where my Caravan has Rested. s 


Here surely we have stumbled upon the ideal situa- 
tion for a. portable receiver. We are not unduly 


_ restricted as to weight, as we have such admirable means 
-of transport, whilst what better way of spending an 
~ evening than with a caravan far from the madding 


crowd and with congenial entertainment supplied direct 
from the metropolis even though it be a talk on ‘<The 


Habits of Insects ? with which our caravanning > il 


ence has made us perfectly familiar, more famsliar 
probably than the man who is addressing us. Here.; too, 
we learn from our host that during the day-time when 
on the road, passing through sleepy old world villagés. 
where old and young. folk ‘alike 4 gape at the wonder’ of 
the present century, and children follow awhile, anxious 
to learn where the music is coming from, a constant 
and enjoyable programme is available all day from. 
11 a.m. onwards with no interference from the a mag- 
neto’’ of the caravan. 

But come, while we have dallied awhile in this back- 
water of the main road both time and our char-a-banc 
have passed, and we must take leave of our host and 
hostess and return to the main road, where we speedily 
pick up a motor ’bus and, climbing to the top, find our 
old friend the freak, struggling with a crystal set, using 
the framework of his. umbrella for an aerial and the 
framework of the motor ’bus as “ carth,” surely bring- 
ing home to us how summer wireless should wot be 
attempted. -Summer wireless we say aloud (‘‘ and some 
are not’’ rejoins the freak, giving a vicious jab at. the 
crystal with a spearpoint catwhisker). 


‘Wireless Awheel. 


We are now entering the outskirts of town, and here 
and there we meet a cyclist with a suspicious looking 
object covered with a waterproof cover strapped on to 
his carrier. Can it be a portable receiver of the head- 
Yes, surely, for farther on we meet 
another resting by the roadside and intently listening to 
the first news bulletin. A few miles farther and a 
raucous roaring informs us that the evening programme 
is being used for demonstration purposes by some wire- , 
less engineer-cum-plumber, who points out proudly to 
his prospective customer how merrily the plate-circuit 
niilliammeter dances and pirouettes in the glare of the 
electric light, unlike that of his rival which remains 
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steady except on. Thursday evenings following the second 
news bulletin. Finally, we reach home, and, thankfully 
sinking into the comfort of an armchair, switch on our 
permanently-installed quality receiver, and drawing at 
our pipes, reflect lazily on the potentialities of the wire- 
less set andin particular those of the transportable 
type. `. ka A . 
But stay, what of the real lightweight portable? Has 
that no further use than that of providing extra weight 
for -cyclists, which we have already noticed. Most 


“| An enjoyable picnic. 


assuredly- it has. 
chair spending monotonous summer days in a sunny part 
of the public park or being slowly propelled along by 
a lugubrious attendant: .What better use can one think 
of for.a portable of this type, for, needless to say, in 
an invalid chair of any description, a ‘big, heavy receiver 
is totally out of the question. It is, of course, necessary 
in the case of such a receiver that the user be at a not 
greater distance than 25 miles at the very outside from 
some broadcasting .station, and preferably within the 
15-mile limit. 


Whiling the Weary Hours Away. 


Within these approximate limits a receiver of. this 
description is also invaluable to commercial travellers 


and other people compelled ‘to spend a great part of 
their lives in hotels. In such cases the range can be 
increased to well over 30 miles, since this extra range 
can always be obtained in the seclusion of the hotel 
room by the. attachment of a small temporary indoor 


He censisting of a length of ordinary electric light 
ex, 


_¢an scarcely credit that. any enjoyable results could be 
obtained from the top of a ’bus. z - 
Surely, however, if a holiday caravan is the ideal 
Place for a transportable ‘receiver, the theatre queue is 
the ideal place for the true portable. -One can imagine 


“how. much less wearisome would be the waiting hours 
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Whiter the mald n Bie bath 


Various other uses for such a receiver can be 
Imagined, although even in the centre of London one 
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of those camp-stool martyrs if „they could don a pair 
of phones and while away some of the tirmg hours by 
listening to the local programme. We cannot help think- | 
ing as we gaze at the theatre queues of the unique oppor- 
tunity that is presented for the enterprising seller of» 

these small ‘‘ twelve-pounders ’’ to take his place in the | 
queue himself. How his immediate neighbours would 
respond, would they not, to his kindly invitation to listen 
awhile, and how the fame of the receiver would spread- 
to the far end of the queue with many eager queries as 
to where such a’ boon. could -be obtained ? | 


Mr. Pickwick’s Portable. 


Presently, as we still sit meditating over these things, 
after our day investigating the possibilities of a port- 
table, the voice of Sir Ernest Wild, emanating froni our, 
big moving coil loud-speaker, ceases, and gives place to 


-the noisy and pompous meeting of the Pickwick Club, 


and we see once more in our drowsy imaginings the 
ghostly figure of the benevolent old gentleman driving 
on the top of the coach in great haste towards Bury 
St. Edmund’s on his world-famed mission to deliver 
certain young ladies of that town from the awful wiles 
But with him. on the coach top 
is the latest transportable receiver which, since. the 
children’s hour is now on, is giving much scope for the 
comments of the redoubtable Mr. Weller. l 


A riverside rhapsody. 


In conclusion it should be mentioned that the golden 
rule to bear in mind when building or purchasing a ~ 
‘“ portable ’’ receiver is first to make up. one’s mind 
whether we require a portable or a transportable receiver, 
and if the latter, to bear in mind that it can never be, 
to quote the words of Gilbert, ‘‘ light and airy, like 
a. fairy, and any attempt to use a heavy transportable 
receiver as a portable leads sooner or later to the appear- 
ance of a brief insertion in. the Miscellaneous columns 
sale, large portable set ; 
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PHONE CONNECTIONS. 


As a substitute for the conventional 
type of connector consisting of a 
metal sleeve with set screws at each 
end, it would be difficult to find any- 
„thing better than a piece of thick- 
walled rubber tubing. Ordinary gas 
tubing is quite satisfactory, and rub- 
ber tubing of suitable diameter and 
thickness is obtainable from dealers 
in chemical apparatus. 


Connecting phone tags in series. 


The method has two outstanding 
advantages. First, the constant 
pressure exerted by the rubber en- 
sures a noiseless contact, and, 
secondly, the rubber itself insulates 
the tags from possible contact with 
other parts of the circuit. L. C. H. 


ooon 


‘-ENAMELLED PANELS. 


In a large number of sets now- 
adays all the components mounted on 
the panel touch it at places which are 
at zero H.F. potential, and hence, 
as has been mentioned in this journal, 
three-ply wood can be used. 

The disadvantage is that the 
colour of the wood does not generally 
match the cabinet. This may be 
avoided by enamelling the panel, and 
the colour need not be restricted to 


the usual black. Royal blue, for in- ` 


stance, is most effective. 

The enamelling should be done 
after the panel is drilled and before 
mounting the components. Two 
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coats should be given and the panel 
polished, when “dry; with a little 
Mansion polish followed by dry rag. 
A really fine, even polish is thus ob- 
tained. Needless to say, the enamel 
tends to improve the insulating pro- 
perty of the panel. VP Ce, das 
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L.S. DIAPHRAGM. 

A really light and rigid free-edge 
loud-speaker diaphragm may be 
readily adapted from a child’s toy 
Japanese paper sunshade, which 
should be glued and doped in the 


‘open position after cutting away the 


handle and all 


unnecessary wood 
from the hub. | 


oooo 


TRANSFORMER SPACERS. 

When constructing the H.F. trans- 
formers for the ‘‘ All Waye Four,” 
difficulty may be experienced in. filing 
the V-shaped groove on the under- 
side of the spacing strips. 

To obviate this, the strips can be 
made from ebonite tubing cut in 
halves lengthwise with a fine hack- 
saw. 

Tubing about in. diameter with 
a 5-32in. bore is a suitable stock 
size, and before cutting it will be 
found convenient to screw-cut the 
outside of the tubing with 32 threads 
per inch. | "GRC. Wi 
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Valves for Readers. 


For every practical idea sub- 
mitted by a reader and accepted 
for publication in this section the 
Editor will forward by post a 


: receiving, valve of British make. 
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tom edge of the front panel. 


WIRING HINT. 


Although wiring can frequently be 
simplified by leaving out certain 
components until wiring is completed 
in obscure corners of the baseboard, 
this is a risky procedure since it is. 
very easy to forget the missing parts 
and run wires through the space they 
should occupy. 


Wiring awkward connections. 


A better plan is to screw down all 
components and then make awkward 
connections by the method shown in 
the diagram. The end of a fairly 
long piece of wire is bent to the shape 
required and then nicked so that it 
may be broken off when the soldered 
joints have been made. The extra 
length serves as a handle when 
manipulating the wire in position. 


A. E.C. 


ooo°o 


PROTECTING CABINET POLISH. 


In some types of receiver cabinet 
there is a polished fillet running 
along the front parallel with the bot- 
Fre- 
quent withdrawal of the set from the 
cabinet will scratch the polish., To 
prevent this the underside of the base- 
board should be covered with thin 
felt or baize which should be fixed 
with glue. R. N. B. 
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A NEW TALKING FILM SYSTEM. | 


. Cinematograph and Sound Records on the Same Film. 


By A. DINSDALE. 


N the issue Of this journal for September 15th, 1926, 
the writer described a very successful talking moving 
| picture system which had just then been demonstrated 
in New York. 
to describe another system of talking ‘‘ movies ’’ which 
has just been developed by a different group of engineers 
helonging to the General Electric Company. 

Cinematograph performances, or ‘‘ movies,” as they 
are called in America, have been’ developed until they 
have now reached a very high pitch of perfection. The 
same applies to sound reproduction, whether through the 
medium of the gramophone or by means of electrical ap- 
paratus; and the present-day perfection in the latter 
direction owes much. to broadcasting, for many of the 
methods used in broadcast transmission and reception 
have been adapted to mechanical and electrical sound 
reproduction. — 


The problem to be solved in the development of a 


successful talking moving picture system, therefore, is 
simply one of accurate synchronisation l 
of a visible record (the cinematograph ' 
_ film) with, a-record of the accompany- 
ing sounds.. Efforts to do this: date 
back about twenty years.’ | 
In the article referred to above, the 
writer described the Vitaphone produc- 
tions, in which simultaneous records 
of scenes and. sounds are made on 
a film and a gramophone record 
_ respectively. During this and the . 
subsequent process of reproduction, 
synchronism is obtained by. electro- 
mechanical means. 
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The New System. 


In the General Electric Company’s 
system both records are made on the 
same medium—a standard width cine- 
matograph film. A standard motion 
picture camera is used for making the 
picture, „and a standard projector, 
with an attachment for the sound re- 
producer, is used for the presentation : 
of the two effects. : E ole 

The sound record is made along the SF 
margin of the film, where there is_a 
Strip a small fraction of am inch wide 
upon which can be seen a series of 
horizontal light and ‘dark bands and 
lines, of varying widths and intensi- 
ties. It is this ‘series of bands and ` 
lines which produces the sound. 

In making the new films the scene is 

“shot ? in “the usual manner with an 
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ordinary cinematograph camera. 


In the following article it'is proposed - 


. A specimen film. showing sound record 
on teft-hand side of visual images. 


Somewhere out of range 
of the camera is mountėd a suitable form.of microphone, 
the output current of which is suitably amplified by means 
of ordinary L.F. amplifiers. 

~The amplified current is caused to actuate a tiny vibrat- 
ing mirror, which reflects a tiny spot of light through a 
lens and on to the margin of the film. The result is, 
therefore, an oscillograph record of the sounds. 

This sound record can be made in different ways. Both 
the picture and the accompanying sounds can be simul- 
taneously recorded on the same film by mounting the two 
recording elements as a unit, with the sound recorder 
uppermost. The two: recorders can also be mounted 
separately, and the sound and picture film negatives made 
as individual units, such an arrangement being prefer- 
able when the pictures are being made in studios and 
when the camera is being shifted constantly. In this 
case the cameras making the two records must be driven 
by synchronous motors to ensure synchronism between the - 
two records. 

Again, as in the case of music. to 
accompany an important feature film, — 
the picture film can be entirely finished 
and titled, the record of the musie 
then being made on a separate film and 
the two combined on the, finished 
positive. $ 


se, 


- The Projector and ite oroducer 


j ` The only modification from standard 
in the projector is the attachment which 
can be seen just below the upper drum 
which holds the films. 

This attachment consists simply of a 
small electric lamp and a photoelectric _ 
' cell. The former, together with a suit- 
_.: able lens, is placed in front of the film, . 
c į - while the latter is placed behind it. As 
the film is run through the projector a 
smal] spot of light is caused to shine 
upon the margin of the film, and the 
intensity of ‘light which ultimately 
reaches the photoelectric cell depends 
upon the density of the oscillograph 

record on the edge of the film. 

The result of this action is that a 
very minute and varying current, an 
exact replica of the sound wave, is pro- 
duced in the output circuit of the cell. 
This tiny current is then amplified by 
means of ordinary L.F. amplifiers and 7 
fed to a loud-speaker which reproduces 
the sound in sufficient volume to All 
the one 
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Any suitable loud-speaker canbe used. The one: for™ | | | 
_. thought that-the sound reproduction would suffer. Bx- 


large auditoriums which has been used in the demon- 
trations is a Hewlett loud-speaker, chosen because of its 
ability to give the necessary volume, and because of the 
quality of tone reproduction of- which the device is 
capable. oe Oe oe 
| Synchronism Assured. 


Cinematograph. films are. extremely fragile things. 
Before they have been exhibited very many times they. 


commence to tear at the edges and even break. Such 


damage makes it necessary to cut out as much as six 


or eight feet of 


film before a satisfactory repair can be 
made. 


XY 


Combined sound and picture projector. A standard ids ed is used 
being mounted directly below 


Ordinarily the amputation of such small sections of 
film in this manner is unnoticeable when the ‘picture is 


next exhibited, unless the film is very old and has’ 


suffered many breakages. Any system of talking films 
which employs two separate records for the scenes and 
accompanying sounds immediately comes up against’ a 
serious problem of synchronisation when the film breaks. 
Obviously, if a portion of the film is cut out without a 
similar portion of the sound record being eliminated, the 
delicate timing of the entire system is bound to be thrown 
out of gear. 

In the system under review, however, the timing cannot 
be thrown out, for the sound record is on the edge of the 


film. Consequently if the film breaks the appropriate 
part of the sound record comes out along with the picture 
record. ` | 


film should happen to break during exhibition—not an in- 
frequent occurrence—it is impossible for the sound repro- 


, the sound reproducing element ` 
e upper film drum. a 
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Although’ the picture does not suffer to any noticeable 
extent when a few feet of film are cut out, it might be 


perience has proved that such is not the case, however, 


for as a rule only a letter or two of a word is lost. 
Another point-in favour of the system is that if the | 


duction to continue. It must stop simultaneously with the 


reproduction of the scene. - 


| The System. Demonstrated. 
_ The new apparatus was demonstrated in New York 
recently before an audience of radio engincers and moving, 
picture theatre owners. While the demonstration was 
| confined to orchestration, 
singing and a few introduc- 
tory remarks by an an- 
nouncer who appeared in. 
the films, the results ob- 
tained were exceptionally 
good. The films were rery 
good and very well: pre- ; 
sented, and the quality of | 
the sound reproduction left 
little. to be desired. | 
Those who are accus- 
tomed to attend the presenta- 
tion of big feature films in 
the largest cities know that 
a suitable orchestral accom- 
paniment is of vital import- 
ance if the film is to be fol- 
lowed and appreciated to the 
fullest extent. One has only 
to witness a presentation of 
the same film in a small 
town, where the picture- 
house ‘‘ orchestra ’’ consists 
merely of a decrepit piano, 
indifferently played, to ap- 
preciate this point. © ` 
` By means of a talking’. 
movie system the necessary 
orchestral accompaniment, 
played by a first-class or- 
chestra, can bė recorded on 
s Z. ., -the film, circulated routid the 
provincial theatres, and properly presented there, $o that 


the small town picture goer can enjoy the benefit of a 


performance equal to that possible to the city dweller. 
| Fields of Application. : _ 
A feature of the General Electric system is the extreme 


rapidity with which the photographic records of sound ` 


and action can now be made. A demonstration of this 
was given when the orchestra of the Capitol Theatre, New 
York, commenced at midnight to play music to accompany, 
“ The Flesh and the Devil.” i 
Synchronism in this case was obtained by makin both 
records simultaneously-on the same film, and the entire 
film was complete and ready for presentation by noon 

the next day.. 
Another field of application is in connection with news 
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A New Talking Film System.— 
reels. Not only will it be 
possible to show important 
persanages when they attend 
public functions ; ; they will 
also be able to address a few 
words to the audience, and: 
visiting notables will be able 
to extend their greetings. 

= Itis not usually possible 
for famous musicians and 
orchestras to appear in 
small communities. Talking 
motion pictures will permit 
them to be both seen and 
heard in thé most remote 
corners of the country. 

From an educational] 
standpoint there are also 
many ways in which the new 
development, will be of ser- 
vice. Many schools and col- 
leges are now equipped with 
cinematograph apparatus as 
an aid to class-room work, 
and the new films will be 
found: of ev en greater assist- A scene in the G. E. C. experimental laboratory studio ‘ducing the simultaneous recording of voice 
ance. ~- D ' 

In America bradas has been called in to aid class-rooms and thus enabled ign to benefit students 
education, and .by this means it has been found possible who could not possibly have hoped to hear such — 
for eminent lecturers in certain subjects to reach remote ` masters of their subject in any other way. , 

l s l Where demonstrations are 

necessary concomitants to a. 

lecture, however, broadcast- 

ing cannot be employed, and 
this is where the talking film 
can step in and supply the 
want. In the case of pro- 
fessors from abroad, it will 
be possible to record their 
lectures and ‘demonstrations 
simultaneously, and ‘thus 
render their lectures of the. 
greatest possible value by . 
the circulation of the film to 
colleges and. universities 
throughout the country. 
These are but a few of the 
possible fields in which the 
new talking motion pictures 
will find applications. The 
list can and will be extended. 
Thus we have one ‚more 
development to add to’ the ~ 
rapidly growing list of inven. 
tions which depend for their’ 
successful! operation upon 
- apparatus which was origin- 

_ally developed for use in con- 

nection with radio communi- ` 
LEE, E AF ; 7 =| - cation, the foundation stone 

aiii = = pero © y being that modern Aladdin’s 
; Hewlett loud-speaker used for reproducing the sound film in large auditoriums, . ~~ lamp, the thermionic valve 
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A Section Mainly for the New Reader. 


SIMPLIFYING THE D.C. ELIMINATOR. 


There is a tendency to introduce 
unnecessary’ complications into a 
short-range receiver designed to be 
fed, as far as the H.T. supply is 
concerned, from the D.C. supply. It 
may be pointed out that if the cir- 
cuit is suitably chosen it is possible 
- to supply all the valves with a com- 
mon voltage, which, moreover, may 
be that of the mains—possibly over 
200 volts. It is admitted that the 
life of the valves will be reduced by 
the application of high voltages, but 
only very slightly if ample negative 
bias 1s applied to their grids; in any 
case, the improved power-handling 
capacity and better quality of repro- 
duction will, in the opinion of many 
listeners, be ample compensation for 
t^is small increase in upkeep cost. 
At the same time the initial expense 
involved in the construction of the 
amplifier will be reduced, as,» no 
potential-dividing or voltage-reduc- 


ing devices will be necessary. 
exceptionally 


When . using large 


_ Fig. 


H.T. values, it is advisable to 
include _resistance-coupled low-fre- 
quency amplification, and the resist- 
ances should be large. If this prac- 
tice is followed, the anode current 
will be reduced, and, the remarks 
made above regarding valve life—as 
far as those actually having resistors 
in their anode circuits are concerned 
—will no longer apply. 

The circuit diagram of a suitable 
arrangement for operating direct from 
200-240-volt D.C. mains is given in 
I; suggested values for the 
coupling components are indicated, 
while the tuning circuits may follow 
conventional practice. ‘The receiver, 
which includes neither H.F. ampli- 
fication nor reaction, is intended 
purely for local station work, up to 
distances of about thirty miles, with 
perhaps alternative reception of the 
high-power station under fayouraine 
circumstances. 

It will be noticed that ee: 
direct circuit has been included ; this 
allows the filaments to be earthed only 


O +hi¢ 


es 


Fig. 1.—A simple local-station receiver drawing H.T. current direct from D C. mains. 


through the mains, and reduces the 
possibility of the introduction. of 
“hum” due to the existence of a 
probable difference of potential: be- 
tween the ‘“‘ set earth’’ and the 
‘mains earth.’’ 
the normal broadcast band only is 
desired, the set may be simplified by 


the substitution of an ‘* untuned 
aerial ’’ coupler. | 
Modern ‘‘high magnification ”’ 


valves may be used as detector and 
first-stage L.F. amplifier, although 
in the immediate vicinity of a station 
almost any valve will give sufficient 
amplification in the latter position. A 
power or super-power valve. wih 
naturally be required in the last 
stage, depending on the sensitivity of 
the loud-speaker and the volume re- 
quired. 

The output choke L, (which is 
not absolutely necessary) may have an 


inductance of from 15 to 30 henries, 


while the smoothing choke, L,, should 


be of from 30 to 50 henries: 
oo0°0 


i. A CURE FOR NOISY CONTACTS. 
Rubbing contacts in recéiving cir- 
cuits, such as switches, plug-in ‘coils. 
friction contacts to moving vanes of 
variable condensers, etc., are often 
imperfect, and give rise to scraping 
sounds. An excellent remedy for this 
is to apply a spot of lubricant such as 
vaseline or oil to the rubbing. sur- 
faces of the contacts. Not only. does 
this improve the smoothness of the 


. mechanical action of the contact, but 


greatly improves the certainty of elec- 
trical contact—a rather extraordinary 
fact when it is remembered that-most 
lubricants are in themselves excellen: 
insulators. Only a bare minimum 


of lubricant should be used, as an 
excess tends to collect dust. 
A 22 
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‘SOME REFLEX ds CONSIDERATIONS, 

The beginner is apt to lose sight 
of -the fact that the reflex or dual 
‘amplification principle, by means of 


toth high and low frequency, was de- 
vised purely as an economy measure. 
The most fervent 
system could hardly affirm that a 
reflex receiver. is better than a 
“ straight ” circuit, in which the same 
operations are carried out by. separate 
valves. Indeed, most of them would 


be ready to admit that it is not quite 
“as good. | 


: Bearing this fact in ‘mind, it will be 
realised” that the introduction of 
better, cheaper, and, above all, more 
economical valves. (upkeep is even 
more important than initial cost) tends 
to discount the previous advantages of 
the reflex rectiver, and to account for 
its present decrease in popularity. It 


_ must be admitted, however, that these 


circuits are interesting, and for this 
reason will probably have a follow- 
ing for some time to come. Further- 
more, it cannot be denied that a reflex 
receiver can. give amplification, from 


‘the point of view of quality, indis- 


=- working conditions. 


- loud-speaker. 


tinguishable from that obtainable 
from a ‘‘ straight ’’ set under average 
Such results, 
however, will only be obtained when 
the ‘‘dual’’ receiver is really well 


designed, well’ constructed, and, 
generally speaking, operated by some- 
one with considerable theoretical 
knowledge of the subject. 
0000 
TONE CONTROL OF LOUD-SPEAKERS 
_AND, SETS. 


If broadcast transmissions, receiv- 
ing sets, and loud-speakers were all 
perfect tone control devices would not 
be permissible. As things are, we 
often find circumstances, both at 
transmitter and receiver, which tend 
to-exaggerate unduly either the upper 
or lower extremities of the audible 
range. Somehow, the only method of 


loud-speaker tone control which has 


veined much prominence so far is the 
simple use of a condenser across the 
This is really a very 
poor method of control, and should be 
used as little as possible, since by 


shunting a capacity across a highly 


inductive instrument like a loud- 
speaker we are likely to defeat our 
own ends by introducing electrical 
resonance. In Fig. 2 (a) and (b) we 
show a method of controlling tone en- 
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tirely by the use .of. a 


' but a low resistance. 


advocate of this. 


“quired. 


‘denser at C, 


Wireless 
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choke ‘1. 


having a large value of inductance ` 
By placing the 
the 


choke L in series with loud- 


Fig. 2.—Series and parallel connections 
of choke for tone control. 


speaker, as in Tig. 2(a), the higher- 
pitched sounds are suppressed, while 
by connecting the choke in parallel 
with the loud- speaker,’ as in Fig. 
2 (b), the higher-pitche 1 sounds are 


favoured and the low frequencies 
suppressed. The actual number of 
turns, etc., required on the choke I. 


depends upon the loud-speaker in 
use and the amount of correction re- 
Some interesting experiments 
in this connection can be performed 
using various small-power 50-cycle 
transformers as chokes. 
tant thing is-that the resistance of the 
choke should be small compared with 
its inductance. 

Where a resistance-ca pacity coupled 
amplifier is used,’ a better and more 
convenient form of control may be 
effected in the amplifier itself, as 


Fig. 3 pay /resistance-coupled circuit in 
which tone control is effected by ta ae 
condensers C, and Co. 


shown schematically in Fig. 3. E 
suppress ‘the low frequencies’ and 
favour the high frequencies ‘the con- 


f 


‘able condenser of o:oor mfd. 


anode resistance R,. 


The inipor- | 


„be quickly ruined. 
becomes rapidly washed off. 


is left out, and a vari- 


ge 


maxi- 
mum is used for coupling'at C,. The 
grid leak R, should be about 2 meg- 
ohms. The smaller the capacity of 
C, 1s made the larger will be the pro- 
portion of bass frequencies cut out. 


If it is wished to reduce the higher 


f requencies with respect to the low er 
ones, C, is replaced by a larger capa- 


city fixed condenser of anything be- 


tween o.o1 and o.r mfd., while a 
condenser C, is shunted across the 
According to 
the degree of suppression required on 
the higher frequencies, C, will need 
to have a capacity somewhere be- 
tween o.oo1 mfd. and o.or mfd. 
One must naturally sacrifice a cer- 
tain amount of signal strength with 


, almost any form of tone control, 


since the correction is made by 
weakening the unwanted frequencies 
and not by strengthening the required 


ones 
o0o0°0 . 


SAFEGUARDING THE VALVES. 


It has been noticed that the aver- 
age amateur, before making internal 
adjustments tg his receiver (with the - 
batteries connected) almost invariably’ 
switches off the filament current. Of 
course, the correct practice is to dis- 
connect all batteries, but it is‘realisec 
that there js a natural tendency to 
save time by ignoring this precaution. | 
It should be pointed out, however, 
that it is much safer to leave the- 
valves “fon,” as the voltage de- 
veloped’ across their filaments by an 
accidental application of the H.T. 
battery pressure will be automatic- 
ally limited by the presence of the 
L.T. 7 accumulator, and in the 


majority of cases no serious harm w ill ag 


be done to the valves. 
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CORRODED ACCUMULATOR 
i TERMINALS. 

The incrustation which forms on 
the positive terminal of badly de- 
signed accumulators -should be re- 
moved as soon. as it begins to make 
its appearance, or the terminal will 
The cleaning is 
very easily effected by pouring hot 
water from a kettle over the terminal 
to be cleaned, when the incrustation 
There is 
no need to remove the acid from the 


accumulator, but the operation should 


be conducted over a sink or drain of 
some sort. 
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WINDING FRAME. AERIALS. 

Although the calculation of suit- 
able windings for the type of frame 
aerial usually included in a portable 
receiver is a mattec of some difficulty, 
it is a fairly easy miatter to get a 
good idea of the number of turns 
required. 

To cover the normal broadcasting 
waveband. it will be found, if a 
fairly conventional method of wind- 
ing is used, that a total length of 
about. 80ft. of wire will be required. 
Thus, if the frame has 2ft. sides, 
ten complete turns should be used. 

For the long-wave stations, about 


Practical Points in Design and Construction. 
No. 71 (a).—A Neutralised Tuned Anode Receiver. 


Amplified H.F. voltages developed across the anode coil are 

applied to the grid of the detector through a small condenser. A 

leak is inserted between grid and the positive side of the filament, 
in order that rectification effects may be obtained. 


HE grid condenser (C,) and the 
leak may have the conventional 
values of o.coo3 mfd. and 2 meg- 
ohms respectively. There will, as a 
rule, be some slight gain if the lower 
end of the grid leak is connected to 
the slider of a potentiometer, the 
windings of which are joined across 
the L.T. leads. This refinement is 
generally recommended for grid de- 
tector circuits, but its advantages are 
less pronounced in receivers likè that 
under discussion, as reaction between 
anode and grid circuits is not used. 
If good quality reproduction is an 
important consideration, it is recom- 


25oft. of wire will give approxi- 


mately the right inductance value. 
‘ oo0oo0o0 = 


THE NEON LAMP AS A POLARITY 
INDICATOR. 


A glow-discharge lamp, such as the- 


familiar ‘‘ Osglim,’’ is very: handy 
for determining which are the posi- 
tive and negative wires of a D.C. 
supply of 200 volts or more.. The 
only thing to remember is that the 


- pink glow covers the negative elec- 


trode. Of-course, it is essential in 
the first instance to find which lamp 
contact goes to which electrode. The 
simplest way of doing this is to give 


DISSECTED DIAGRAMS. 


(Concluded from last week's issue.) 
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mended that the detector valve should 
have an impedance not greatly in’ ex- 
cess of 20,000 ohms; this, if of 
modern design, will have an amplifi- 
cation factor of about 20, or rather 
less if the filament is rated at only 2 
volts. 

The above recommendations re- 
garding the detector valve presup- 
pose that the L.F. transformer will 
have a high primary inductance, and 
consequently a low ratio of from 2: 1 
to 34: 1. The capacity of the shunt- 
ing condenser across its primary 
winding should be chosen im accord- 
ance with the manufacturers’ specifi- 


series with the neon lamp. 
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the lamp a preliminary test on a 200- . 
volt supply of known polarity. - If 
this cannot be done the alternative is 
to remove the brass base from ‘the 
lamp and get at the wires,- which > 
can be followed to the electrodes. A 
word of warning is necessary here, 
however, as the little series safety-re- 
sistance incorporated in the Cap is 
fragile. A neon.lamp should never 
be connected straight across e. 
mains without a series safety resist- 
ance, so if the original safety resist- 
ance is scrapped a 4o-\att lampf or 
similar resistance should be placed in 


The anode circuit of the detector is completed through the primaty 

of an L.F. transformer, the secondary of which is joined between 

grid and filament of the output valve, with bias battery interposed. 
Phones or loud-speaker are inserted in the anode circuit. ` 


cation; failing any instructions ‘on 
this matter, one of from 0.0003: to 
0.0005 mfd. should be tried. r 


With only a single stage of lbw- 
. . en | 
frequency amplification, an ordinary 


power valve should be able to handle 


the signal voltages to be dealt with 
in the L.F. amplifier. A grid has 
voltage of 74 or 9 volts is generally 
suitable for this type of valve, with 
120 volts of high tension. As a high- 
magnification, high-impedance vaive 
is recommended for the H.F. ampli- 
fier, it is permissible to apply ‘the 
same voltage to both first and fast 
valves. | 
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N glancing through the pages of the Buyers’ Guide of 
Portable Receivers in this issue, the first impression 
is one of wonder at the variety of circuits and methods 
of construction. The student of design will, no doubt, 
hold very definite opinions as to what constitutes the ideal 
portable receiver, and will marvel that manufacturers 
should waste time and money on the production of re- 
ceivers’so manifestly inferior to his cwn favourite type. 
But let him reflect that other experts may hold with equal. 
sincerity diametrically opposite views, and, further, that. 
whatever form the final product may take it will fulfil 
the ideal of a section of the public however small. 


Supply and Demand. 


For instance, there are still some strong silent people 
who are not afraid to run counter to prevailing fashion by 
proclaiming (by the purchase of a set for Daventry only) 
that there is nothing seriously amiss with the B.B.C. pro- 
grammes. They are met on equal terms by those de- 
signers who argue that whereas the genius is not yet born 
who can produce a set to cover all wavelengths with maxi- 
mum efficiency, the present state of high-frequency 
technique does enable a qualified engineer to design a 
really fine set for one particular wavelength. When that 
wavelength happens to be used by a station of exceptional 
power served by programmes from the capital, and to 


he particularly free from interference, what possible argu- 


ment would deter a man with creative instinct from setting 
to work?) | 
At the other extreme there is the inveterate ‘‘ knob- 


twiddler °? who is oppressed by a sense of social in- ' 


feriority unless he can demonstrate alternative reception 
from at least a dozen stations to a circle of admiring 
j A 25 
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‘Current . Practice in 
Portable Set Design. 


friends. He may even be genuinely possessed of such 
catholicity of taste that he is really dissatisfied with 


`- the programmes of one station or even one country, and 


will go to the trouble of mastering the intricacies of any 
number of controls in order that he may be able to draw 
on foreign countries for his amusement and instruction. 
The demand created by: this class of listener is supplied 
by those manufacturers who believe that the secret of 
success in the wireless business is to produce a universal 
receiver for all wavelengths, and for use under any set of 
conditions. 


Limitations of Space and Weight. 
Between these two extremes will be found the majority 


of sets on the market, but for whatever object they may 


have been designed all are subject to the limitations of 
space and weight. For instance, 2-volt valves are almost 
universal because a 2-volt accumulator lias one-third of 
the weight and occupies one-third of the space of a 6-volt 


accumulator of the same ampere-hour capacity. At one 


time it might have been worth while to incur the extra 
weight for the sake of the superior performance of 6-volt 
valves, but to-day the 2-volt valve has reached such a high 
state of efficiency that this measure is unnecessary. 
= Next to the L.T. accumulator in order of weight comes 
the H.T.. battery, and here we are limited to the small 
This is unfortunate because, for 
a given volume of sound from the loud-speaker, a port- 
able set makes greater demands on the H.T. battery than — 
a receiver working off a standard outdoor aerial. Large- 
type dry cells and accumulator batteries are out of the ~ 
question unless four-electrode valves are-used,* so that 
frequent renewal of the H.T. battery must be regarded 
as a matter of course. | | 7 
“See The Wireless World, May 11th, 1927, page 595. 
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Portable Receiver Types.— 

The method of mounting valves must receive specia! 
consideraticn. Not only will the set be subject to jolts 
and jars during transport, but trouble from microphonic 
noise must be guarded against, since loud-speakers are 
generally mounted inside the cabinet itself and will trans- 
fer acoustic vibrations.to the set as a whole. Sponge 
rubber is freely used in valve mountings, and if in some 
cases H.F. and L.F. valves are rigidly supported, spring 
mounts for detector valves are almost universal. . 
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The Pye 5-valve portable for 
Daventry only. 

There remains one other factor peculiar to portable 
sets which must be taken into account by the designer. 
This ts connected with the frame aerial which is wound 
round the outside of the set or in the hinged back of the 
cabinet. The field associated with this coil permeates 
the whole of the set, and it is difficult to avoid stray 
couplings with other tuned circuits in the receiver. When 
the direction of the field is variable, as in the case of 


the hinged frame, the difficulty of dealing with stray 


couplings is 
creased, 

© So much for generalities : 
let us now consider one or 
two representative types in 
further detail. 

The Pye 5-valve portable 
receiver is an excellent ex- 
ample of a single-station 

receiver. There are two 
stages of high-frequency 
amplification, coupled with 
neutralised H.F. trans- 


greatly in- 


Balancing condenser used in 


the Pye portable. Note the 
split bush and locking nut. 
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formcis tuned and balanced on a wavelength of 
1,600 metres. The frame aerial is wound on a former 


fitting in the hinged door at the back of the cabinet. 


The receiver is perfectly stable and works equally well 


í 
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Interior of the Pye receiver. Simplicity d 
sound construction are the keynotes of this §n- 
j i strument., i: 


: i — 
with the door open or closed, but due to such masses of 
metal as the Joud-speaker horn in the interior of; the 
set the tuning of the frame aerial depends on the relative 


position of frame, and must be allowed “for by some ` 


suitable control. ‘This takes the form of a compensating 
condenser, which is the right hand of the three céntrols 


The Rees Mace * All-in’ receiver for use with or without as 
external aerial. i 
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Portable Receiver Types.— E 
seen in one of the photographs. The left-hand control 
‘is a combined on-and-off and change-over switch, by 
nieans of which one of the L.F. amplifying valves may 
be cut out of circuit. The central knob operates a con- 
tinuously variable volume control—a feature which should 
“be regarded as essential in any receiver, but w hich is all 
too rarely seen at the present time. ~ If the amplification 
is made sufficiently high for reception, in any part of 
the country, it stands to-reason that at close ranges over- 
loading will occur without some form of volume. control. 


a7 Si 
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Interior of the Rees Mace set. ELF. components are assembled 
in a screened compartment in the top left-hand. corner. 


' 


The workmanship throughout is excellent, and the re- 
‘ceiver taken as a whole is a thoroughly sound and reliable 
proposition. ; 
Although the appearance of the Rees Mace ‘‘ All-in ’ 


receiver immediately classes it as a portable, the ee 


emphasise that it is a general-purpose receiver, suitable 
for use in the home as well as out of doors. It may be 
used with the frame- aerial: incorporated in the set or 


with external aerials of varying lengths, four aerial 


sockets being. provided to suit aerials of any given capa- 
city. 
range of the receiver is 250 to 600 and 1,100 to 2, 600 
metres. There are two push-pull switches associated 


with the frame aerial, one to alter the wavelength range, 


„and the other to vary ‘the degree of reaction in the circuit. 


A contnuousy variable reaction control is also provided. 


and is the centre control 

marked ‘‘ Volume.” Inci- 
dentally, the reaction is nega- 
tive, that is to say, the set 
oscillates when the coils are 
apart'and ceases to oscillate 
when - they, are brought to- 
gether. The arrangement of 
components is ` interesting, 
and: is, shown in the back 
view of the instrument. 
H.F. and detector valves, to- 


aS ’ 


Key switch used in the Rees i 
Mace portable. 
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‘With interchangeable plug-in coils the wavelength . 
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gether with the plug-in coils and variable coil holder, are 
housed in a separate compartment in the top left-hand 
The sides of this compartnient are covered with . 


The Celestion 
4-valve portable 
incorporates the 
well-known 
Celestion loud- 
speaker. 


thin sheet metal, presumably for screening purposes.‘ On 
the right-hand side of the set will be seen the L.F.. valves 
and their associated transformers. In the centre is the 
adjusting screw for the loud-speaker, and a little to the 
left a Aash-lamp bulb H.T; fuse. An interesting feature 
of the set is the key switch for the filaments, which effec- 
tively prevents unauthorised persons from using the set. 


/ The makers give a year’s free service with each set, exclud. 


ing valve aad battery failure. ; ‘ 


Resistance coupling - 
is used in the Celes- 
tion portable and the 
instrument panel 
may be raised for 
inspection. 
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Portable Receiver Types.— 
In the Celestion portable receivers resistance-coupling 


is used for the low-frequency stage—a very ‘shrewd idea / 
since it materially reduces weight and also gives excellent 


quality of reproduction, especially when combined with 


the Celestion loud-speaker, whichis incorporated in the. 


B.T.H. portable 3-valve superheterodyne. 


lid. A single stage of H.F. amplification is used, coupled 
with interchangeable neutralised transformers for long 
and short waves. Separate neutralising condensers are 


eorpore in each transformer, and these can be ad- 


justed once for all, so that the wavelength range may 
be changed with the minimum of delay. All components 
are mounted on a hinged panel, which may be raised for 
inspection and for changing the H.F. transformer, which 


A stop S on the door of the B.T.H. portable automatically 
switches off L.T. current when the set is packed up. 
is the barrel-shaped component at the left-hand end of 
the panel. 
The B.I4H. portable receiver (Type VR3) is a 
three-valve receiver employing the superheterodyne prin- 


ciple, and as such is probably uniqne, at least as far 


as commercially produced sets are concerned. The first 
valve acts as oscillator-detector, the second ‘as inter- 
mediate-frequency amplifier, and the third as second 
detector. Needless to say the receiver as it stands is in- 
tended for telephone reception, but a portable combined 
amplifier-loud-speaker unit is available for those who 
-desire loud-speaker reception. 

The number of controls looks rather forbidding, but 
only two of these are used while searching for stations, 
the others being of subsidiary importance—such as volume 
contrcels, wavelength range switches, etc. 


Wireless 
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Considerable ingenuity is shown in the construction of° 
components. ‘The valves are guided into their sockets 
by funnel-shaped mouldings, the grid and anode sockets. 
being marked on the front of the panel. Provision is 
made for the use of an external collapsible frame, or the 
range may be increased by using an elevated aerial in 
conjunction with a special coupling coil, which is placed 
near the back of the receiver. 

Not the least noteworthy feature of the B.T.H. equip- 
ment is the excellent instruction book issued with each 
sel 


l'inally, we come to the aristocrat of portablest ae j 
the multi-valve superheterodyne. In ‘this. clas§ may be 
placed such sets as the ‘‘ Neutrosonic Seven,” which Whs 
reviewed in some detail in the April 13thsissue*of this 
journal. Sets of this type are necessarily heavier and 
more bulky than their humbler relatives, but are quite. 
suitable for motoring expeditions or other occasions when 
adequate transport facilities are available. L, 

An interesting receiver in this class is the “ Liberty,” 
eight-valve port: ible superheterodyne. Although a c 
tinuously variable wavelength range of 200-2,000 met 
is available, the tuning controls are extremely simple, the 
change-over from short to long waves being effected by, a 
single switch. There are no interchangéable units, and 
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Portable power amplifier and loud-speaker designed for use with 
the B.T.H. 3-valve superheterodyne, 


, partly - overcome 
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Portable Receiver Types.— 

the switch alters the range of the oscillator as well as the 
detector circuits. In addition to the usual tuning controls 
there is also a volume control and an on-and-off switch. 
The volume control is really a. potentiometer controlling 


Wireless 
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-the-grid potential of the intermediate frequency. valves, 


which oscillate when the grids are made sufficiently nega- 
tive. By operating just off the oscillation point a high 
degree of sensitivity is obtainable, while the application 
of a more positive bias results in a diminution of volume. 


‘That the simplification of controls results in no reduc- 


— 


The Liberty 8-valve Super- 
heterodyne. 


The Saper-heterodyne. 

The super-heterodyne receiver formed 
the subject of an absorbing lecture given 
by Mr. H. S. Walker at the last meet- 
ing of the Hounslow Wireless Society. 


After dealing with the difficulties of 


amplification’ at extremely high fre- 
quencies and how they are overcome or 
by .the neutrodyne 
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In laying out the interior of the Liberty 
Superheterodyne accessibility has re- 
ceived special attention. 


tion of efficiency is evident from the number of stations 


logged on the calibration chart supplied with each set. 


In conclusion it may be said that the trend of design 
of portable sets seems to be towards two extreme types :- 
on the one hand, the simple robust single or two-station 
set, and on the other the superheterodyne. Frame aerials 
are now almost universal, as the addition of external 
aerials introduces an extremely variable and incalculable. 
factor into design. By concentrating on a frame aerial, 
however, it is possible to produce a single-station set of 
high sensitivity for use in any part of thé country, or a 
superheterodyne with almost: unlimited range, both types 
being unequalled for stability and ease of control. 


The Hon. Secretary of the Society, Mr. | 
C. Wilson, ‘“Lingmell,’’ Kirklees 
Road, Birkdale, Lancs, will be pleased 
to forward particulars of membership to 
experimenters in the district. 
. 0000 


Institute of Wireless ‘Technology. 
The annual general mecting .of the 
Institute will take place this, evening 


system, the lecturer explained. how, in interest. All photographs published will be (Wednesday) at 7 p.m. at 71, Kingsway, 
the super-heterodyne system, the fre- . paid for. London, W.C.2 (members and associate 
quency of the incoming signal is reduced A l p ienibers only). 

to a lower. and more manageable fre- 5KL Demonstrates. i © Information respecting the activities of 


qyency, when amplification becomes a 
comparatively easy. matter’ After an 
interesting discussion, ‘Mr. Walker 
demonstrated: a super-heterodyne receiver 
of his own design which worked exceed- 
ingly well, bringing in many distant 
stations on the loud-speaker`with good 
strength and quality. ons 
Hon. Secretary : Mr. W. RB. Collis, 7, 
Algai: Road, Isleworth.: = -~ 
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- The’ difficulties encountered by the 
novice wħo tackles short waves were de- 
scribed by Mr. O.. B. Kellett (G5KL), in 
a lecture before the Southport and Dis- 
trict Radio Society on May 2nd. Besides 
elucidating many of the common troubles 


met with, the lecturer described the re- ~ 
lative merits of a number of short wave. 
circuits ‘and demonstrated his own trans- 


mitter which was on view. 


1 


/ 


where they were , 


‘the Institute may. be obtained from the 


hon. secretary. at the above address. 
0000 ) 


At the “Osram ” Valve ‘Works, 


Members of the Western Metropolitan 
Radio Societies spent a profitable morn-- 
ing recently when they visited the M.O. 
Valve Co.’s works at Hammersmith,. 
enabled . to _ see 


~ r A ~ 
' 


“Osram ° valves in-process of manufac 
ture. Over fifty members were present, 


representing the following sacieties :— 


Golders Green and Hendon. 
Hounslow. 

Inland Revenue. 

Lyons. 

Muswell Hill. 


Tottenham. 


Wembley. 


Very capable guides escorted the party 
over the works. The cleanliness, airi 
ness, and lighting of the factory im- 
pressed everyone, as did the ingenuity 
displayed in the design of the various 
Jabour-saving machines. 

Space forbids a full description of all 
that was seen, but several features 
deserve special mention. 

Great interest was aroused by the 
spectacle of the tungsten powder being 


pressed, into blocks and finally being 
drawn out into lengths of various ` 
diameters. The highly important pro- 


cess of exhaustion was carried out in pro- 
pressive stages by means of a mercury 
pump and gas oven. The stage of 
exhaustion obtained, however, was not 
sufficient, su a piece of magnesium which 
had previously been attached to an 
electrode was volatilised by means of a 
coil carrying a high frequency current 
placed round the valve. This produced 
eddy currents in the metal electrodes, 
raising them to a very high temperature. 
The vapour produced removed any gas 
still left and condensed ‘on the glass wall 
of the valve, producing the silvery effect 
noticeable in dull-emitter valves. . 
0000 


False Economy. 


An exceedingly interesting deimonstra- 


tion was afforded to one of the parties, 
consisting of the ‘‘sealing-in’’ of one of 
the largest rectifying valves, viz., the 
CAR.4, an enormous cooled anode valve 
of exceptional power. 

Amongst so many labour-saving devices 
it appeared that much of the work now 
done by hand could be more economically 
accomplished by machinery. It was 


THREE MEN IN 
A BOAT. The Tot- 
tenham Wireless 
Society spent a 
highly successful 
field day on Sunday, 
May 15th, when 
wireless telephonic 
communication 
was maintained be- 
tween a Car station, 
a boat station and 
a fixed station near 
Hoddesdon. The 
photographs show 
the boat station 
5TT. 


pointed out, however, that new and im- 
proved types of valve were so frequently 
designed that it was found to be an 
uneconomical proposition to erect special 
machinery for certain classes of work. 
Every individual valve is carefully 
tested; it was then given a serial num- 
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: FORTHCOMING EVENTS. ` 


i _ WEDNESDAY, MAY 25th. 

: Radio Socicty of Great Britain.—Ordinary 
Tea at 5.30. At the 
: Institution of Electrical Engineers, Savoy 
: Place, W.C.2. Lecture: “The Hot Wire 


LEETE ZEZTTETIYTET] 


meeting. At 6 p.m. 


: Microphone and Audio Resonant Selec- : 
: tion © (accompanied by original experi- : 
; ments), by Mr. G. G. Blake, M.LE.E, : 
: (Tottenham Wireless Society—At 8 p.m. 


: At 10, Bruce Grove. Lecture: “ Wireless 
: and the Eclipse,” by Mr. E. S. Usher. 
Institute of Wireless Technology.—Annual 
general mecting, At°7 pm. At 7), 
Kingsway, W.C.2. (Members and Asso- : 
ciate Members only.) : 
Muswell Hill and District Radio Sortetu.— : 
At 8 pm. At Tollington School, Tether- : 
down, N.10. Demonstration by Mr. P. K. : 
Turner (Chief of Research Department, : 
Messrs. Burndept, Ltd.) on “Modern ? 
. Broadcast Receivers.” — : 


THURSDAY, JUNE 2nd. 


Golders Green and Hendon Radio Society.— : 
At tha Club House, Williftcla : 


LAZEE TEEITTTEEII 
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At 8 p.m, : 
Way, N.W.11. Exhibition of Members’ : 
Apparatus. K 
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L.F. Transformers. 
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ber, stamped, and put into its box*and 
- sealed. These processes. are.all done by 


hand so that the possibility of.. any 


damage after test is reduced to a-mini-. 


mum, 
ae ~ coo°o 


Loewe Valve Set Demonstrated. s 
At a meeting of the Golders Grean and 
Hendon Radio Society held on May th, 


Mr. D. F. Scanlan, B.A., demonstrated 


one of the Loewe multiple valves. ~ This 
contained three complete valve systems, 


_viz., detector and two resistance-coupled 


amplifier stages. The filament voltage 
was 4, and the total filament current 0.3 
amps., while the anode current. . was 
2-3 milliamps. The valve was used ona 
set of Mr. Scanlan’s own construction. 
As practically all the connections are in- 
side the valve the set was very simple 
and compact, consisting of a coil holder 


and leads for L.T. and H.T. No 
reaction was employed, and the aerial 
system was semi-aperiodic. The valve 


gave- ample lond-speaker volume with 


excellent quality. 


At the same meeting Mr. W. J. T. 


Crewe exhibited an interesting five-valve 


Henderson portable set with two stages 
of H.F. The frame aerial, wound round 
a small “Celestion °’ loud-speaker, was 
very efficient. | | 
- Hon. Secretary : Lt.-Col. H. A. Sear- 
lett, 357a, Finchley Road, N.W-.3. 


oo000 


At the last meeting of the Wireless 


‘Society of Ireland held at 12, Trinity 


Street, Dublin, Mr. R. Garside, of 
Messrs. Ferranti, Ltd., gave an instrac- 
tive lecture and demonstration of the 
amplification of speech and musical 
sounds, utilising transformer coupling. 
The lecturer dealt with his subject in a 
practical manner and carried out a num- ° 
ber of interesting tests with specia] sets 
of transformers in the reception of 2RN. 
Hon. Secretary :. Mr. H. Hodgens. 


oo0oo0o0 


The Winning Lecture. i 

The last meeting of the Tottenham 
Wireless Society was mainly devoted to 
a discussion of the field days which the 
society will hold this summer. 

It was announced that the cup pre- 
sented by the president, Prof. A. M. 
Low, for the best lecture given by a 


“member during the past winter session 


had been: won for the second time by 
Mr. -R. F. G. Holness. The result was 
arrived at by means of a ballot taken at 
each meeting. 

Hon. Secretary : Mr. A. G. Tucker, 42, 
Drayton. Road, Tottenham, N.17. 


oo0oo0oọ0 


Radio Society of Great Britain. . 
_The Incorporated Radio Society of 
Great Britain will hold an ordinary meet- 
ing this evening (Wednesday) at 6 p.m. 
(tea at 5.50) at the Institution of Elec 
trical Engineers. The lecturer will be 
Mr. Q. G. Blake, M.1.E.E., who will take 
as his subject: ‘‘ The Hot Wire Micro- 
phone and Audio Resonant Selection.” <A 
number of original experiments wif] be 
performed. 
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U.S. TRANSMISSIONS FOR BRITISH 
AMATEURS. 

- In order to enable British amateurs to 
hear American short-wave transmissions 
` early in the evening the General Electric 

Co. of Schenectady has arranged a special 

schedule of regular transmissions on 22 

metres from 2XAD every Tuesday from 

4 to 5 p.m. E.S.T., 7.c., 10 to 11 p.m. 

B.8.T. 2 3: 

0060 

. AN ILLICIT AERIAL. 

Residents in the Irish Free State are 
confronted ‘with an unpleasant restric- 
tion, judging from the eperience of 
Mrs. Bridget Garry, of Clontarf, who 
it is reported was fined Es. and 2s. costs 
at the Dublin District Court last week for 
having an aerial erected without a licence. 

This is rather like fining a man for 
not possessing a car licenee when he 

owns a starting handle. z 

oo0oo0o 
TRACKING THE CANADIAN , 
OSCILLATOR. ; 7 
Canada appears to be emulating the 
examplo of the British Post Office in 
instituting anti-oscillation patrol vans. 


Government depots for the purpose are 


situated in Ottawa, Toronio, Winnipeg, 
Vancouver, Montreal and Halifax, and 
residents troubled with oscillating neigh- 
bours merely report the trouble to the 
nearest depot. The Government does 
the rest: r ' l 
¢ oo0ooo 
AMATEURS IN COMMAND. 
According to a report from the Ameri- 
can Consul-General at Algiers, a local 
society of amateurs, the ‘‘ Amicale of 
Radio Station P.T.T.,’’ has been 
awarded the Government contract for 
the construction of a large broadcasting 
station. — ear > ft 
“0000. 
AMERICAN TELEVISION WAVEBAND. 
The U.S. Federal Radio Commission 
has definitely assigned the wavelengths 
-Iving between 150 and 200 metres for 
television experiments, ‘writes a New 
York correspondent, These wavelengths 
have been practically abandoned by 
American amateurg. Another announce- 
ment of some interest is the decision of 
the Commission to recognise the right 
of local authorities to regulate stations, 
prescribe hours, and prohibit the use of 
excessive power in congested districts. 


MIRACULOUS WIRELESS. 


“ Wireless is the doctor who is curing 
us of our habit of incessant chattering.” 
—Mary Glynne, The Star, Women's 
Page. 

: uvoo0oo 


WIRELESS AT SOUTH KENSINGTON. 


The wireless section of the Science 
Museum at South Kensington now in- 


cludes among its 200 exhibits the models of > 


a broadcasting studio and a control room 

which were on view at the Ideal Home 

Exhibition. ' 
eoo°o |. > 


ESPERANTO BROADCASTING. 


Following upon its meeting at Lau- 
sanne from May 1lth to 13th, the Union 
Internationale de Radiophonie has de- 
cided to recommend that all broadcasting 
stations endeavour to arrange regular 


transmissions in Esperanto of from 10 to` 


15 minutes once a week. 


Stations are to be asked to announce 
` their identity in Esperanto at least once 


every evening. 


TRANSATLANTIC TELEPHONY TIME 
EXTENSION. | 

The Transatlantic Telephone Service 

is now available from 12.30 p.m. to 11. 

p.m. (B.S.T.) daily, including Sundays. 

This extension of the hours of service 


should be of particular interest to 
. . > . i 
American visitors to this country. ~- 
o000., 


KILL OR CURE BY CODE. 


The practice among ships at sea of 
asking for medical aid from other 
vessels carrying doctors is becoming so 
common that an American’ concern is 
compiling a special code book -for the 
purpose. : | 

À oo0oo0o0 . 


MUSIC WHEREVER SHE GOES. 

A Marconi ‘band repeater has been in- 
stalled on the well-known liner Otranto. 
This equipment reproduces the music of 
the ship’s ' orchestra through loud- 
speakers ‘in various parts of the vessel. 
A small motor generator set, run from 
the ship’s power-supply, renders bat- 
teries and accumulators unnecessary. 


i 


THE OPEN-AIR “NEWSPAPER.” 
planted newspapers in Soviet Russia, 
shows the crowd eager for the latest intelligence concerning the world’s affairs. 


t 


Kai ice 


Broadcast news bulletins have largely sup- 
This photograph, taken in a Moscow square, 
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ECONOMICAL BROADCASTING. 

At Poynette, Wisconsin, the local 
broadcasting station derives its power 
„from two windmills, which charge the 
accumulators operating the transmitter. 

i f oo0oo0oo0 : 

TELEPHONY TO CANADA’? 

In the near future the province. of 
Manitoba may be linked up with the 
transatlantic telephony system, accord- 
ing to “the commissioner of ‘the tele- 
phone system in Winnipeg. 

oo0oo0o0 
BOMBAY CALLING IN AUGUST. 

The Iudian Broadcasting Company 
hopes to provide the Bombay district 
with regular programmes ` 
August. Transmission will be for a 
minimum period of three hours daily. 

0000 l 
MOST NORTHERLY STATION? 

What is stated to be the most north- 
erly wireless station has been erected at 
Cape Desire, west of Archangel, by the 
- Soviet Government. The station is in- 
tended for communication with aircraft. 

oo00 i 

AIRSHIPS AND THUNDERSTORMS, 

A radio weather map receiver of the 
Jenkins type, similar to that experi- 
mented with by the U.S. Navy last year 
on two of its ships, has been fitted 
aboard the American dirigible Los 
Angeles. It is expected that this pro- 
vision will be effective in preventing a 


repetition of the disaster which de- 
stroyed the Shenandoah, which was 
wrecked in a thunderstorm. 
oo000 
TRANSATLANTIC TELEPHONY 
RECEIVER. 


The newly erected Post Office receiv- 
ing station at Kemback, Fife, is now 
in frequent use as the receiver for trans- 
atlantic telephony. On enquiry at the 
General Post Office The Wireless World 
wus informed that the Wroughton sta- 
tion is still in fairly regular use, but it 
is hoped that in the near future all 
traffic will pass through Kemback. 

Owing to its northerly position the 
Fifeshire station gives superior reception 
over the Atlantic, especially when atmo- 
spheric conditions are bad. 

. 0000 
BROADCASTING FROM CANBERRA. 
We regret that a paragraph entitled 

“ Australia’s Mystery Station,” appear- 


ing on p. 633 of last week’s issue, was. 


likely to give a mistaken impression re- 


garding the arrangements made by The 


Daily News in collaboration with the 


broadcasting Company of Australia, for 


the short-wave reception in this country 
of the Duke of York’s speech from Can- 
berra on May 9th. 

The Daily News received cabled infor- 
mation from Major Conder, of the 


Broadcasting Co. of Australia, that a. 


transmission would be made on 33.4 
metres; on this information the B:B.C. 
was approached and arrangements were 
made to attempt reception. That the 
transmission was a special one accounts 
for the fact that the 33.4 metre wavelength 
does not figure on official Australian lists 
at the present time. 


early in- 


Wireless ` 
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NEW DUTCH BROADCASTING 
| STATION. . 


Within three or four months Holland 
. will own a new long-wave broadcasting 


station which will work.on 1870 metres. 
The station will’ be owned by a limited 
liability company formed by the Nether- 


lands Christain Society and the Catholic 


Radio Broadcasting Company. The 
station will be known as the’ ‘‘ Neder- 
landsche Draadlooze Omroep.” It ‘is in- 


teresting to note that the station. will 


be installed under the direction of. an 
Englishman, Mr. G. W. White, who 


has been associated with Dutch broad- 


‘ 


casting for many years. 
, o0o000 


LOCAL NEWS BULLETINS.. 

Mr. Scrymgeour asked the Postmaster- 
General in the House of Commons last 
week 
broadcasting of the regular supply of 


SHORT WAVES FROM A CAR. An 

amateur transmitter and receiver in use 

on a car in the northern suburbs of 
London. 


local news in the respective districts of 
the .country had been discontinued, to 
the disappointment oof listeners; 
and whether he- would in such circum- 
stances make representations to the 
Broadcasting Corporation in support of 
the appeals that were being made for 


the renewal of the localised news. 
service. 
Sir William Mitchell-Thomson said 


that this was a matter within the re- 
sponsibility of the British Broadcasting 
Corporation, which, he had no doubt, 
would consider any representations .on- 
the subject. 
, 0000 par 
TECHNOLOGY RESEARCH 
SCHOLARSHIP. 
A limited number of Research’ Scholar- 
ships in Technology are being offered by 


the governing body of the Manchester 


Municipal College of Technology (Univer- 
sity of Manchester). The scholarships, 
which will not exceed £1C0 each in value, 
will be tenable during the session 1927-28 
in the College. Among the departments 
in which research may be undertaken are 
Electrical Engineering, Mechanical Engi- 
neering, Applied Chemistry and Textile 
Industries. 


whether he was aware that the ° 


made to amateurs. 


- Room,” 
’ radio 
- strated. 
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1. TRADE NOTES. | 
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CBee nea eaten es ean erence ne cce tat ensseesiriepatetectensnnensaneonsaneceed, 
R. I. and Varley, Ltd. 

Last week we referred to the important 
amalgamation of Messrs. R.I., Ltd., and 


. the wireless section of Messrs. The Var 
In this connection 


ley Magnet Company. 
readers will be interested to note that 


. R.I. and Varley, Ltd., as the new com- 


pany is-called, combines the resources of 
the two firms in the manufacture of all 
classes of components hitherto produced 
separately:- These include, among others, 


anode resistances and H.F. chokes, H.T. 


eliminators, besides L.F. amplifiers—both 
transformer and resistance capacity 
coupled. 

Ñ oo0oo0o0 


American Radio Gear. 4 

Bearing the alluring title “ A Buried 
Billion at Your Doorstep,” the new 1927 
catalogue and circuit supplement issued 
by the Rothermel Radio Corporation of 
Great Britain, Ltd. (24-26, Maddox 
Street, Regent Street, London, W.1) con- 
tains a mine of useful information: for 
those who seek to keep in touch with the 
progress made in American component de- 
sign. The catalogue, which is well illus- 
trated, covers a number of the principal 
American lines and deals with construc- 
tional kits, transformers, condensers and 
other indispensable components. An in- 
teresting article is included on ‘* How 
and Why the Infradyne Works.” The 


catalogue is supplied to dealers free.of : 


charge, but a nominal charge of 9d. is 


oo0oo0oọ0 


New Address. 


We learn that the Walter R. Bottomley 
Private Telephone Co., which undertakes 
all classes of radio work, is now installed 
at the Providence Electrical Works, Luck 
Lane, Marsh, Huddersfield, 


oo0oo0o0 


General Radio Co.’s New Showrooms, 
On May 10th the General Radio Co. 
opened their new Radio Display and De- 
monstration Rooms at 105, Regent Street, 
London, W.1. An interesting feature of 
the new headquarters is the ‘* Dome 
where school and public hall 
conditions are demon- 
In addition luxurious private 
demonstration rooms are provided. 

An entirely separate section is devoted 


reception 


‘to supplying the needs of the amateur 


and the man who makes his own set. 
Specially designed testing equipment pro- 
vides a visual or oral indication of the 
quality of any components in which the 
visitor is interested. 
: lomo ome) 

The Brown Budget. 

` A special ‘‘ Overseas Number ” of the 
Brown Budget has just been issued by 


` Messrs. S. G. Brown, Ltd.. North Acton. . 


Special articles are included dealing with 
the radio markets in different countries 
throughout the world, and they serve to 
show that the ‘‘ Brown °’ loud-speaker has 
made its influence felt over a large por- 
tion of the globe. 
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Brief Specifications of this Season’s Portables. 


2 Big-Ben. portable receiver, this loud-speaker amplifier is useful | 
SIX-VALVE superheterodyne incorporating three with other sets which are normally intended to give re- 
- Intermediate H.F. amplifiers and a single L.. ception on head telephones only. It is a two- valve trans- 


stage. The first valve is a combined detector and former-coupled amplifier, the loud-speaker opening being 
oscillator, the associated tuning circuit covering the wave- immediately above the control panel. *The outfit weighs 
bands 30 to 600 and 1,000 to 2,000 metres by means of 27 lb. and measures 151n. by 14in. by Sin. Price £10. 
interchangeable units. The frame aerial is enclosed in British ‘Thomson-Houston Co., Ltd., Crown House, 
the lid of the case, together with a Celestion. loud-speaker, Aldwych, RODeON, Woz. . - 
and a break jack is provided to permit of the use of head . 
telephones. The batteries are contained in a separate fe HE BUSNDEEY PORIAGIE save 
case and connected by a multi-lead cable fitted with a f 
plug-in connector. Price £35.* - E 

Stockall, Marples and Co. (1912), Ltd., 6-10, , Clerken- - 

well Road, London, E.C.ı. 


5 Brunswick, 


Fi ive 2-volt valves are used to give two stages of H.F. 
“amplification, valve detection, and two L.F. stages. The 
self-contained loud-speaker is an Amplion Radiolux. 
Filament heating is provided from a 2-volt 30 ampere 
hour accumulator, and the H.T. battery is a rọ8-volt 
Ever Ready.. A frame aerial is enclosed in the cabinet, 
which is of mahogany. Price £28 2s. 6d. 

M. Foster and Co., 64, Brunswick Street West, Hove, 
Sussex. 


B.T.H. Superleterodyne. 


The circuit arrangement ‘consists of three valves 
arranged as a superheterodyne. Reception is ‘intended 
on head telephones. The manufacturers state that the 
~-range of reception is 30 to 40 miles from a main broad- 
casting station and approximately 100 from Daventry. 
A self-contained frame aerial is provided, though by 
means of a coupling ‘coil connections can be made to an 
ordinary aerial and earth system. A compass is mounted 
on the top of the case to facilitate the determination of 
the best directional position for reception from any par- ro l 
ticular station. The standard receiver is finished in leather ak Bucadept Portable Five. F, 
cloth and measures 13in. by 16in. by 6in. The weight is l | 


23 lb. Price, including one set of head telephones, £20. 
A five-valve set, including two high- frequency stages 


BT He Portable AmpHner ang Lond-speaker, tunable over the wave ranges 250 to 550 metres and 1,000 
Although designed as: a companion for the B.T.H. to 2,600 metres, change of wavelength being effected by 


- Burndept. 


* Prices, unless otherwise stated, include loud-speaker (or head -telephones), valves, batteries and patent royalties. 
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Buyers’ Guide: Portable Receivers.— 

a three-position switch which in the central position 
switches. off the set. The coiled horn of the loud- 
speaker is of panier mache and measures no less than 


C.A.V. Three-valve Portable. 


sft. in length. Separate output terminals are provided 
so that an external loud-speaker can be fitted if required. 


‘Terminals also provided for the use of a mains unit or 


hinged cover and 


batteries. The tuning panel is under 


The Davenset for Daventry reception with telephones 
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immediately over the loud-speaker. Dimensions, 18in 
by 164in. by 8in Weight, 4o lb. Price £30. 

Burndept Wireless, Ltd., Eastnor House, Blackheath, 
London, S.E.3 


Cantophone. . 


The four-valve portable which is fitted with a frame 
aerial is built in an attache case measuring 16in. by Gin. 
by rrin.. A high-frequency amplifying stage is provided, 
and the tuning dials are marked with actual station call 
signs. <A self- “contained loud- speaker is fitted, and within 
the case also is a ro2-volt high-tension battery and a 
2-volt 20 ampere hour unspillable accumulator. — Weight 

olb: Price £26 5s: ; 

The Cantophone Wireless Co., Remo House, 310: 312, 
Regent Street, London, W.T. acs 


wo en 


C.A.V. 


Three valves are used, one of the stages bat 
The receiver, together with H.T. and LT b 
is housed in the lowe sr part of the ease, the batte; 
covered by a removable panel. The lid carries 
aerial and loud-speaker: ‘The valves are set up in 
holders to guard against microphonic effec s an 


chanical shock. ‘The cabinet is finished in mar 

black moroeco. Dimensions, 16%in. by ‘Trin, 
TAr 4 AS. 

Weight, 26 lb. Price £21 178. 6d, Sy 


A. Vandervell and Co., Ltd., Actor Vale, ‘Lo 
wt E 


g 


E 2. 


T 


Celestaphone. 


The five-valve model is fitted with a single high- 
frequency amplifying stage and three resistance coupled 
L.F. stages. There are two tuning controls, and-an easy 


A 34 
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change-over is provided from the local station wave- 
length to Daventry. Three aerial terminals are arranged 
so that the set can be used with an improvised elevated 


j 

} 
a 

{. 


Sey 
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The Gecophone Seven-valve Superheterodyne. 
aerial. 
cabinet, as well asin an aluminium container. 


Supplied in an oiled mahogany or rexine-covered 
The loud- 


‘speaker,, which is included among the accessories, is 
external to the set. Price £45 tos. 
Denison Bros., Stonecliffe Works, Wakefield Gate, 


Halifax, Yorks. 


Ay lb Figo Wt laa E A A í i 4 


Hart Collins Five-valve two-range set. 


‘Wireless 
Mireless 


, metres. 


66r 


Celestion. i | Be 


This four-valve set includes a high- freaieney: amplifier 
and makes use of 2-volt valves working from a non- 
spillable accumulator of 25 anipere hours capacity and -a 
108-volt H.T. battery. The H.F. stage is neutralised, 
and’ no intentional reaction is introduced. `. The L.F. 
stages are resistance-coupled, and ‘a’ Celestion loud- 
speaker,‘ as well as frame. aerial, are included in the 
cabinet. Two tuning ranges are provided for local station 
and Daventry. The control panel carries the tuning 
dials of the two condensers, master rheostat, and on-and- 
off switch. Price £39.’ 

Celestion Radio Co., 29, High Street, Hampton Wick, . 
Kingston-on-Thames. 
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” Halcyon Five-vaive Portable. 
i ‘Chakophone Super. 


A superheterodyne ‘circuit is employed with eight 
valves. Three intermediate H.F. amplifying stages are 
provided, together with a two-valve L.F? amplifier. Wave 
ranges covered are 280 to 540 metres and 1,400 to 1,800 
The set is calibrated on actual station settings, 
and the readings recorded on a chart. Plug-in . oscil- 


lator and tuning units are used for covering the two wave « 


ranges. The tuning controls are carried on a. recessed 
panel at one end of the.cabinet and covered by a lid. 
The frame is hinged’ to thé cabinet, and when swung 
open reveals the diaphragm of a hornless loud-speaker. 
One charge of the accumulator gives twenty. honne cop- 
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tinuous use, and the go-volt H.T.. battery has an cesti- 
mated life of two to three months. A g-volt grid bias 


battery is fitted. The manufacturers state that practically 
all European stations can be tuned in on the loud- 
A smal voltmeter is enclosed in the cabinet 
‘Dimensions, 221n. by 1 16in. by 
Price £56. 


speaker. 
for testing the batteries. 
8?in. Weight,. 40 Ib. 


Henderson Five-vaive Portable. 


Chakophone Five-valve. 


The circuit arrangement incorporates two H.F. stages, 
valve detecto1, and two L.F. stages. Essentially a local 
station loud- speaker set, or if Dav entry reception is Te- 
quired frame and H.F. transformers can be changed, 
being fitted with pin mounts. Contained in a dull polished 


a 


The Levis 


Four-valve Portable. 


Wireless. ne : 
World < — no + 


- in a separate carrying case with a collapsible aerial 
_ing 24in., sides. 
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walnut cabinet with canvas cover. Price, including all 


necessary equipment, £28.- 


The Eagle Engineering Co. j Ltd, Eagle Works, 


W a rwick. 


' 
* > 


ae Claremont Five. ` 


A five ake set with two H: F. amplifying sfages work- 
ing from a 2-volt accumulator and 120-volt H.T. bat- 
tery. ` The controls, which are illuminated, are mounted 
on a metal panel. Self-contained loud-speaker is supplied 
with portable aerial. ‘Shock absorbers are fitted so that 


the s set. can be accommodated on the running board of a 


scape che: ‘Claremont range 
also includes three- and four- 
valve sets. .Price £35. - - 

P. Sherman, 12, River 
Street, Clerkenwell, London, 
| OR Gen Ona 


sa i . 
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M.P. A. Five-valve Portable with cone loud-speaker and el val 
frame: aerial. ` 


- Claude Lyons Portable. . oe | E 
This compact long-range receiver measures. 2. uini by 
shin. by 73in. and we eighs only 12-Ib. Tt is built hs a 


complete receiver, and for use as a portable it is h poe. 


< Sa 


-Space is provided for one pair of} 
phones, and a small loud-speaker is fitted. The tı ing 
range is 50 to 2,500 metres. = $ 

€ ‘laude Lyons, 76, Old Hall Street, Liverpool. F 


> ‘| 


C.W.C. > ae 

Three L.F. stages are provided in this set, in addition 
to H.F, and detector valves. Both frame aerial fand 
loud- speaker are included in the oak case, together with 
a Columbia super H.T. battery and 2-yolt 30 ampere 
hour accumulator. - A jack is provided for using 4 $ ex- 
ternal loud-speaker, as well as a terminal for’ making 


connection to an elevated aerial. Plug-in H. 3 tns- 
formers cover the wave bands 300 to 600 metregja and 


1,100 to 2,100 metres. Price £28 Ios. 
Cook’s Wireless Co., Ltd., C.WiG=Wongsg 23h St 
Helen’s Street, Ipswich, Suffolk. ft 


/ 


Davendyne. 

A five-valve receiver making use of two high-frequency 

stages tuned for ‘thé reception of Daventry. No tuming 
A 36 


polt dry charged battery. The 
controls are revealed under a 
hinged cover at the top of the 
cabinet, beneath which is the 
loud-speaker.- The. cabinet is 
of polished oak. ae L31 108. 

Peter Curtis, Ltd., Red Lion 


is tuned by a variable condenser, 


vided, with valve detector and two L.F. 
‘frame aerial and loud-speaker are a as well 
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dials appear on the operating 
panel, which accommodates a 
volume control. The frame, which 


is enclosed in fhe hinged back of 
the cabinet. Supplied with a 2- 


Square, London, Wear = ; 


P Ediswan Toovee. 


Two valves are used in a reflex circuit with valve 
detection. An aerial wire is supplied for suspending 
from a tree or other convenient point, and the equipment 
includes H.T. and L.T. batteries and two pairs of 
headphones. The case is ‘of hard wood and covered 
with black leatherette. Price £11 5s., excluding valves. 

Edison Swan Electric Co., Ltd., 122-125, Queen 
Victoria Street, London, E.C.4. 


Ah Eureka Orthodyne. 
Two 


stages. The 


Nulli-Secundus Five~valve set. A cone loud-speaker is at the back. ° 
A 37 
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as the filament-heating accumulator, H.T. 
biasing batteries. Price £35. 
The Portable Utilities Co., Ltd., 


Holborn, London, W.C.1. 
Galloway. 


A ‘lightweight superheterodyne, batteries and loud. 
speaker being a separate unit. The circuit arrangement . 


8, Fisher Street, 


The Neutrosonic Seven of the Igranic Electric Co., Ltd. 
| gg OW ce 


and general design are unique, inasmuch ‘as that tuning is 
carried out on a single dial.. Three intermediate H.T. 
amplifying valves are used, as well as two L.F. valves 
after the second detector, eight valves in all being fitted. 
The frame aerial is enclosed in what is normally the 
lid of the set, and is arranged to stand up vertically and 
swing about on its hinges. Dimensions, roin. by 1oin. 
by 8in. Price £39, exclusive of accessories and loud- 
speaker. 

J. and L. Galloway, Ltd., 38, Mair Street, Planta- 
tion, Glasgow, Scotland. 


Gecophone. 


and grid- 


4 


A seven-valve superheterodyne, including batteries and. 


loud-speaker and contained in a cabinet measuring 21in. 
by gin. by rs5in. Wave ranges of 250 to 650 metres 
and 800 to 2,800 metres are provided by means of 
change-over switch which also serves as a ‘‘ battery-off ”’ 
key. The two tuning dials are recessed behind a- double- 
door opening. The frame aerial is contained in a hinged 
door forming the rear part of the sèt, and with the self- 
contained loud-speaker arranged: behind a grating no 
external connections of any kind gre required. . The 
cabinet ‘is polished a medium dark oak. 6-volt Osram 
valves are employed, working from a 30 ampere hour 
accumulator and two 66-vclt high- tension batteries. 
£50. 

The General Electric Co. ; 
K ingeway, London, W.C. 2. 


Ltd. , . Magnet House, 


Gillan, wes 

The apparatus is enclosed in a solid: hide suit case and 
consists of a four- valve set incorporating one ‘high- 
frequency stage. ` 
accumulator, internal frame with provision for external 
aerial connections, built-in loud-speaker with connecting 
points for external telephones or loud-speaker. Tunes to 
both -local station and Daventry. 
Price £25. 

Gillan Radio-Electric, Ltd., 63-64, 
London, W. C. I. 


Price 


Hi ah “Holborn, 


The equipment includes unspillable | 


.Weight about 21 Ib. | 
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Halcyon. 

A five-valve arrangement is adopted, comprising two 
H.T. stages, one of vichi is untuned, followed by a valve 
detector and two transformer-coupled L.F. stages. The 
operating panel is behind a hinged cover immediately over 
the loud-speaker opening.  Iilament current is supplied by 
a 2-volt 4o ampere hour non-spillable accumulator. A go- 
volt high-tension and g-volt grid battery are provided. 
Dimensions, 18in. by r4in. by Sin. When the receiver is in 
operation a red pilot lamp glows on the panel. Price £35 

Halcyon Wireless Supply Co., Ltd., 110, Knights- 
bridge, London, S.W.1. 


Hart Collins. 


A five-valve set complete with loud-speaker js housed 
in a carrying case measuring 16in. by 16$in. by 6}in., 
weighing about 30 lb. when fitted. with batteries: The 
change-over switch gives the wave ranges of 300 to 
‘500 metres and goo-to 3,000 metres. As well as the 
self-contained frame, provision is made for the use of 


The Four-—-valve Osman. 
\ ` 


a conventional aerial; 2-volt valves are employed. The 
set is operated with a single tuning dial and is prapiden 
with a volume control. Price £31 IOS. 

Hart Collins, Ltd., 384, Bessborough Street, Tendon: 
S.W.ı1. f 
Henderson. 

Two high-frequency amplifying stages, followed by a 
valve detector and two L.F. stages, are used. The set 
is completely self-contained, including frame aerial and 
loud-speaker. The cabinet is of oak or mahogany. 
Price £,30- 

W. J. Henderson and Co., 
London, S.W.t1o. 


Ltd., 351, Fulham Road, 


J. and P. (Mark II). 


Four valves are used, giving one‘stage of high- 
frequency amplification operating from a 2-volt accumu- 
lator and ro8-volt Ever Ready high-tension battery. 
The cabinet is of walnut or oak, and fitted with a built- 


in frame aerial. Tuning range, 250 to 550 metres. 
Price £20. 
J. and P. Manufacturing Co., 50-54, King Street, 


Cambridge. 


| high: tension battery is an Ever Ready giving 84 Volts. 


a 


Wireless : , Pr n PE E 
| | S 25th, a © 
World > < AN ee 


i ~. Levis. l 

A four-valve’ receiver incorporating a tuncd high- 
frequency amphħfier. 
‘attaché case with a separate compartment for batteries. 


Plug-in coils are used for tuning to cover all. wave- 
Dimensions, rrin. by roin. by s4in. 


lengths. Intended 


The P.D. Five of Automobile Accessories (Bristol), Ltd. 


for use with a small temporary elevated aerial. Price 
£21 tos., exclusive of valves and batteries. 
Butterfields, Ltd, Albert Road, Stechford, Birting- 


ham. l : A 


Langham. 


incorporating two high-frequ 
Filament current is obtained fre m a 


the 


A four-valve set 
amplifying stages. 
2-volt non-spillable 25 ampere hour accumulator, an 


The frame aerial is enclosed in the lid, 
equipment, which includes loud-speaker, 
leather attache case. . Price £31 “tos, - eel 

Langham Radio, 9-11, Albion House, New Oxford 
Street, London, W.C.1. x 


is housed 


- Liberty. 


The circuit arrangement is. a superheterod ia 
ing eight valves ‘The aerial is sélf? contained," to; 
with a cone loud-speaker and H.T. and recha 
1.T. batteries. The wave range is from Zoo f 
metres, the necessary circuit changes being effec 
a two-position change-wave switch. Dimensions, 
by 20in. by žin. A compass is fitted to assist 
rectly setting the frame aerial, and the receiver i 
brated: Price £35. 

Radi-Arc_. Electrical Co., Etd.; Bennie 
Chiswick, London, W.4. - | 


The set is mounted in a leather. 


Serna ae a ee 
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3 Merritone. 

The four-valve model consists of a valve detector, fol- 
lowed by three low-frequency stages. A polished case 
-encloses a built-in frame aerial, loud-speaker, 2-volt accu- 
mulator, and 108-volt H.T. battery. Price £16 15s. 

_ Merritone Radio Supplies, 35, Bownes Road, Catford, 
London, > E.6. 
i M.P.A. 

‘The circuit arrangement consists of two H.F. stages, one 

of: which is tuned, a detector valve with magnetic reaction 
on the tuned H.F. intervalve coupling and followed by 
twe transformer-coupled L.F. stages. A potentiometer is 
fitted, together with a volume control and push-pull change- 
over switch for long or short wave reception. The frame 
is loaded by means of a plug-in coil. Provision is made 
for an external aerial and earth. The H.T. battery is a 
72-volt unit and the 2-volt L.T. accumulator has a capa- 
city of 20 ampere hours. The grid bias is-a 4}-volt 
battery: The hinged lid carries an M.P.A. sprung dia- 
phragm -loud-speaker behind a grill and an extending 
frame aerial supported on rods. Dimensions, 14}in. by 
144in. by rrin. Weight, 32 Ib. Price £33 12s. 

M.P.A. Wireless, 62, Conduit Street, London, W.1. 


. Neophone. 

Two valves are used in combination with a crystal 
detector in a reflex circuit. A frame aerial is contained 
in the lid. of the set. The equipment includes loud- 
speaker unit and wooden horn. Dimensions, 1sin. by 
Işin. by gin. Price, in birchwood case, £6, exclusive 
of valves and batteries. 

Neophone Radio Manufacturing Co., 9 and 1o, Little 
Saint Andrew Street, St. Martin’s Lane, London, W.C.z. 
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Pegasus ‘Nine-valive 
Superheterodyne. 
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Neutrosonic Seven. p # 
A superheterodyne receiver consisting of a high- 
frequency amplifier, oscillator valve, first detector, two 


intermediate H.T. 
stages, second detec- 
tor valve, and one 


low-frequency ampli- 
fer: The two wave- 
bands are covered by 
means of interchange- 
able plug-in tuning 
units. A frame aerial 
iS incorporated with 
the receiver or sup- 
plied as a separate 
unit. The operating 


The Qualitone Four-valve 
two-range Portable. 


panel carries the three tuning condensers, a balancing con- 
denser for the H.F. stage, , volume. control, filament 
switch, filament rheostat, and output jack. T he receiver, 
which is finished in black leatherette, measures 16$in. 
by 121n. by roin. and weighs approximately 24 1b. 
Batteries are in a separate box measuring 14łin. by 1 3žin. 
Price £66 17s. 6d. 

Igranic Electric Co., Ltd., 
Street, London, E.C.4. 


Nulli-Secundus. 
The set is contained in an oak cabinet measuring 154in. 
by 18in. by ro$in., and weighs approximately 40 lb. Two 


-~ 


147, Queen Victoria 


H.F. stages are provided, though only one is tuned, so - 


that two tuning dials are needed, one of which tunes the 
frame aerial. The smal! knob in the centre of the operat- 
ing panel is a fine-tuning control and the main controls 
have no slow-motion adjustment. Reception on long and 
short wavelengths is obtained by means of a change-over 
switch, while a master rheostat serves as an on-and-off 
switch. A valve detector is employed, followed by two L. F. 


stages. The batteries consist of a 99-volt H.T. unit, grid 
bias battery, and a 2-volt non-spillable accumulator.. The 
enclosed loud-speaker is of the cone type. Price 
£33 2s. 6d. 


C. owe Atkinson, 48, Kimbolton Road, Bedford. 


Osman IV, 

. Local and Daventry reception is obtained by means of 
a change-over switch. Four valves are used with one dial 
tuning. A Celestion loud-speaker and frame aerial are- 
enclosed in the hinged lid. A volume contro! is fitted. 
The 2-volt valves derive filament current from a 30 
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ampere hour accumulator, and the H.T. battery is a 99- 


volt Hellesen used with a 4}-volt grid battery.. Dimen- 
“sions, 16in. by 16in. by gin. Price £35. 
Osman Radio Co.,- 27-28, Harcourt Street, . Maryle- 


hone, London, W.ı. 
7 Oxford. . 

Five valves are arranged either as one high-frequency 
stage, valve detector, and three low-frequency stages, 
Or, in an alternative model, as a two-stage high- 
frequency amplifier, valve detector, and two low- 
frequency ‘stages. The frame aerial is enclosed 
in the door of ihe set, and the Amplion type 
A.R.61 loud-speaker is built into the cabinet. Provision 
is made for the use of an external Joud-speaker or tele- 
phones, and connecting points are available so that the 
set can be used with an elevated aerial. Filament 
current is obtained from a 2-volt unspillable accumulator 
in celluloid case, and the H.T. battery is a g9-volt. 
Hellesen. The frame aerial is wound in three sections, 
which, by means of a switch, is suitably connected for 


cither long- or short-wave reception. Dimensions, 15in. 
by 17in. by gin. Price £37 10s. 
Oxford Wireless Telepuony, Co., Ltd., Titmouse 


Lane, Oxford. 
The P.D. Five (Mark 18). 


Designed to receive Daventry anywhere in the United 
Kingdom. Although fitted with H.T., L.T., and grid- 
biasing batteries, provision is made for connecting up 
external batteries when used as a home portable, con- 
-nection being made by means of a ten-way cable and 
connector. Provision is also made for using an elevated 
aerial. Five valves are used. . An unusual feature is 
the absence of a tuning panel. 
hy a waterproof covering, a flap being provided to 
expose the grille of an Amplion loud-speaker.  . Size 
of cabinet, r7in. by 18}in. by zin. Price £30 12s. 6d. 

Automobile Accessories (Bristol), Ltd., 93, Victoria 
Street, Rristol. 

Pegasus. 

A superheterodyne circuit is employed, incorporating 
four intermediate high-frequency amplifying stages and 
three resistance-coupled amplifiers following the second 
detector valve, so that there are nine valves in all. The 
total filament current is about 1 ampere, and is supplied 
from a 2-volt 20 ampere hour accumulator. The H.T. 
battery potential is 160 volts, and the maximum grid 
biasing potential 18 volts. A push-pull switch is used 
to change over from short to long waves. The loud- 
speaker is contained within the cabinet.. Dimensions, 
robin. by 16łin. by žin. Price £63. 

Ae Gy Franklyn, 95; Woodhouse Tane, I.eeds. 


Pelican Five. 


Pie: valve portable, including two high-frequency 
stages with one dial tuning. The operating panel is behind 


double doors at one end of the cabinet, the flare of the- 


loud-speaker being immediately below the panel. Price 
#40. One, two, and four-valve portable sets are in- 
cluded in the Pelican series, the four-valve set being pro- 
vided with an A.C. mains battery eliminator supplying 
H.T., L.T., and grid biasing potentials. 

Cahill and Co., Ltd., 63, Newman Street, W.1. 


The cabinet is protected | 
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Portadyne Five. : 

with self-contained frame. batteries 
Two tuning ranges for local and 
Daventry reception, The operating panel and loud- 
speaker opening are ered by a pair of doors on 
the front the cabinet. 


A five-valve set 
and loud-speaker. 


COVE 


of 


Tuning is effected by a 


s 


Selector Fi VNE: 
Portable. 


of Portadyne -receivers includes 
sets, also a. five-valve set for 


Price £35 


The range 
four-valve 


single chal. 
three- and 
Daventry reception only. 


Whittingham Smith and Co., 110, Kew Green, Kew, 
London. 
Pye. 
A five-valve receiver with two tuned high- frequency _ 
staves stabilised by neutralising. There are no actual 


tuning controls, one of the operating knobs serying as 
a fine-tuning adjustment. Designed to tune to Daventry 
only. A three-position switch serves as a battery kev, 
as well as for taking one of the L.F. stages out of circuit. 
Volume control is provided. The set , which is enclosed 
in a polished walnut case, is entirely self-contained as 


regards all necessary batteries, frame aerial, and loud- 
speaker. Dimensicns, 18in. by 16#in. by 7in. Weight, 
a2 ih. Price £20 125; 6c, 

W. G. Pye and Co., “ Granta” Works, Montague 
Road, Cambridge 

Qualitone. 

Four-valve receiver, comprising a tuned high- 
frequency stage, valve detector, followed by two trans- 
former-coupled L.F. stages, using Mullard valves 
throughout. The H.F. stage is stabilised by the 
use of a neutralising condenser, and detection is by 
leaky grid condenser. ‘Tunes to both the local station 
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and Daventry, the wavelength change Ben effected by 
a strip of plug-in connectors. -The H.T. battery is a 
Hellesen 99-volt, and grid bias is obtained from a 9-volt 
battery.. A 2-volt Exide, unspillable accumulator is used 
for filament heating. Can be used with an elevated 
aerial if desired, additional terminals being provided for 
this purpose. The last L.F. stage is optional and 1s 
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Trix Four-valvye Portable. 


taken ‘out: of circuit by means of a switch. The self- 
contained loud-speaker operates through an aperture on 
the side. Approximate weight, 28 Ib. Dimensions, 
asin. by 15in. by 7}in. Price £25. | 
B. and J. Wireless Co., 2, Athelstane Mews, Stroud 
oc Road, London, N.4. : 


ae Radiocratt Ideal. 

A five-valve receiver consisting of two high- -frequency 
stages, valve detector, and two L.F. stages using 2-volt 
P.M. valves. F ilament current is supplied from a non- 

spillable accumulator, and the high-tension supply is a 
6o-volt Hellesen battery. 
detachable and can be used separately if desired, is a 
Crossley Musicone. A change-over switch gives recep- 
tion either from the local station or Daventry. Price 

25. e 
E diocratt Supplies, Ltd., 9, The Arcade, Walsall. 

Rayol Four. ~ 

A high- frequency amplifier is provided, followed by 

detector valve and two L.F. stages. Tuning is carried 


Ag 
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out on two dials, and the change-over switch provides 
for local and Daventry reception. Thé frame aerial 


which is fitted around the lid is arranged on a pivot so- 


that it can be rotated’ apart from the remainder of the 
receiving equipment. The loud-speaker, which is of the 
cone type, folds down flat against the tuning panel when 


the set is closed, and a hinged arm provides for readily . 


bringing it into use when the lid is open. Terminals 
are provided for external loud-speaker, head telephones, 
and, when. required, external aerial and earth. 2-volt 
valves are used operating from a non-spillable accumu- 
lator, and 82.5-volt H.T. battery. The case is covered 
with real hide. Price £32 ros. 

Engincering Works (Electrical and General), Ltd., 


3 and 8, Great Winchester Street, London, ECZ 


t 


Real. 


The four valves are arranged as high-frequency ampli- 
fier, valve detector, and two low-frequency amplifiers. 
The set is complete with self-contained horn type loud- 
speaker, 2-volt valves, frame aerial, and batteries. The 
frame aerial is enclosed in the hinged lid, and a two- 
position switch provides for either local station or 
Daventry reception. The high-tension battery is 6o volts 
and is used with a grid bias” battery of 4} volts. Dimen- 
sions, 14in. by 13in. by 64in. The single tuning con- 
trol and change-over switch, together with the loud- 
speaker opening, 
end ot the case, w hich is of polished mahogany, leather, 
or ‘‘camera finish.” Price £26 ros. 


Read Radio, Ltd., 67, Newman Street; Oxford Street, 
London, W.1 


are covered by a hinged door at one- 


665 


| Buyers’ Guide : : Portable Receivers.— 
Rees-Mace. 


The Super Four model comprises one high-frequency 


amplifying stage, valve detector, and two L.F stages. 
Transformer coupling is used in the L.F. amplifier. 


Self-contained frame aerial and cone type loud-speaker. 
Tunes to both local station and Dayentry. Filament cur- 
rent is supplied by a 2-volt non-spillable accumulator. 
Dimensions, 18in by 17in. by. 8in. Price £36 15s. 
Rees, Mace Manufacturing Co., Ltd., 394, Welbeck 
Sl London, W.1. | 


Rolls. ie 


‘This set differs from the usual form of cabinet con- 


struction, the receiver and batteries being housed in an 


attache case the hd of which accommodates both frame- 


and Celestion loudéspeaker. Five valves are used, in- 
corporating two H.I. stages, filament current being sup- 
plied from’ a non- spillable accumulator giving approxi- 
mately fifty hours’ working on each charge. Tunes to 
both Daventry and local station. Two controls are pro- 
vided for tuning and reaction. A switch removes two of 
the valves from circuit. Dimensions, tgin. by rrgin. by 
zin. Weight, 23 Ib. Price £31 10s. 
Hoare and Jagels, 28-29, Great 
Clerkenwell, London, E.C.1. 


Runnymede. 


A five-valve self-contained set fitted with two high- 
frequency amplifying stages. Filament current from the 
2-volt valves is supplied by a Certax: non-spillable 
accumulator. The high-tension battery potential is 120 
volts obtained from two 60-volt H.T. units. Liberal 
grid biasing is provided by an Ever Ready battery. The 
"frame aerial is self-contained, together with the loud- 
speaker , The cabinet is either polished mahogany or 
can be supplied with a waterproof finish. Price £34 13s. 

Runnymede Engineering and Electrical Co., Dacre 
House, Victoria Street, London, S.W.1 


Sutton Street, 


Salient. 

A three-valve set making use of S.P. type valves. 
The circuit arrangement makes use of valve detection 
followed by two I.F. stages. A portable frame is used 
which, as well as the loud-speaker, is external to the set. 
H.T. and I.T. batteries, together with the receiver, are 
contained in a despatch case? Price, exclusive of loud- 
speaker, £18. i 

S. A. Cutters, Ltd., 


Clutha House, 10, Princes Street, 
Westminster, London, 


S.W.1 


Selector. 

The circuit is a supersonic heterodyne employing five 
valves. ‘The two tuning controls are under a pair of 
small doors which carry a calibration chart. There is a 
volume control and a switch for long and short wave 
reception with a central off position. By means of ; 
break jack the I.T. accumulator can be charged witl rot 


removal from the set, while another jack provides for the . 


use of head telephones in place of the loud-speaker, 
which is an Amplion unit with a short horn opening 
behind a grill at one end of the cabinet. Dimensions, 
16%in. by 12łin. by 6lin. Weight, 28 lb. Price 
A38 17s. 


Selectors, Itd., 1, Dover Street, London, W.1. 


Wireless teat a 
World = = = 
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Stratton: 


- Three valves are used, the circuit arrangement .con- 
sisting of a Reinartz ‘tuned frame, detector valve, 
resistance-coupled L.F. stage followed by a tr abeymer- 
coupled stage. The double-wound frame, which 
rotatable apart from the set, tunes to wavelengths of bes 
to 600 metres. A grid bias,up to ro volts is provided, 
with an H.T. battery of go volts... The loud-speaker 
horn has a flare measuring yin. by 54in. Tuning controls 
are on the end panel, so that the receiver can be operated 
when closed. The wooden cabinet is covered with Rexine 


cloth and measures 163in. by 164in. by 74in. 


Stratton and Co.. Ltd., Balmoral Works. 


Street, Birmingham. | 
E i Symphony Dual Range. 

The circuit is a five-valve superheterodyne with self- 
contained interchangeable frame aerial. A cone type 
loud-speaker is enclosed within the set. Dimensions, 
174in. by rọin by Stin. 

Five valves arranged to provide two stages of H.F. 
amplification for Daventry reception is another type of 
portable included in thè. Symphony range. Fitted with 


B romsgrove 


self-contained, frame, cone loud-speaker, ‘and batteries. 
Dimensions, 143in. by 16in, by 83in.. in 
A. J Stevens and Co. (1914), Ltd., Walsall Street, 


Wolverhampton. | 
Trix. 

The circuit consists of a detector valve with capacity 
reaction followed by- three resistance-coupled L.F. 
stages, a power valve being used in the last stage. -The 
batteries consist of a 2-volt 20 ampere hour accumulator 
and two 6o-volt H.T. units with a ọ-volt grid bias bat- 
tery. The single tuning dial is carried on a small panel 
sunk into one énd of the cabinet and covered by a hinged 
door which operates the on-and-off switch. The loud- 
speaker is an Edison-Bell cone mounted behind a grill on 
one side of the case, and on the opposite side is hinged 
the centre-tapped frame aerial. For long wave reception 
it is necessary to change the frame. A jack is provided 
for connecting head telephones or external |oud-speaker. 
Dimensions, 18in. by 18in. by gin. Price £20 7s. 

Eric J. Lever, 33, Clerkenwell Green, London, E.C.r. 

oe Truphonic. | 

The tuning controls are mounted on a metal plate 
carrying edgewise-operated dials with loud-speaker open- 
ing immediately below. The receiver is a five-valve 
arrangement with frame aerial, plug and jack connectors 
being provided for making connection to an elevated 
aerial. The carrying handle can be removed to modify the 


set for home use. Dimensions, r1}in. by 13in. by 8hin. 
The Truphonic Wireless Co., ‘Triumph House, 189, 
Regent Street, London, W.r1. 
W.L.L. 
This receiver, in: which four valves are used, is de- 
signed for reception on the lower B.B.C. wave range. 


The equipment includes a self-contained aerial in the hd, 
grid bias and high-tension batteries, 2-volt accumulator, 


and loud-speaker. The containing case is of cowhide 
mounted on fibre. Dimensions, 14in. by 15in. by 53in 
Weight, about 24 lb. Price £27 


Western Laboratories, Lid., IT, 
Acton, London. W.3. : 


Hanbury Road, 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Paten! Office, Southampton Buildings, London, W.C.2, price Is. each. 


Short-wave Oscillator. 
i (No. 261,350.) 


“Confirmation date (Germany): 
10th, 1925. 


Nor. 


A very interesting form of short-wave | 


oscillator is described by Dr. A. Esau 
in the above British patent. The accom- 
panying diagram, which illustrates the 
invention, shows a pair of valves V, and 
V, with their anodes connected together 
and joined through a source of positive 
potential B to the filament. The two 
grids are also joined together and con- 
‘nected to the filament through a resfst- 
ance R. The specification mentions that 
the wavelength of the oscillations can be 
. still further shortened by -connecting a 
condenser C between the two anodes and 


the two grids. The system functions by 
virtue of the provision of two similar 
oscillatory circuits constituted by the 


‘grid-anode capacity, the variable capa- 
city, and the leads connecting the anode 


` Circuit diagram of short-wave oscillator. 
i 0. 9 


and grid to the condenser C. It is stated 
that -an aerial system may be either 
directly or inductively coupled to the 
- valves. 

0000 


An Interesting Rectifier. 

(No. 265,652.) 
Application date: Oct. 9th, 1925. 

A very interesting form of rectifier and 
device which can be used for other pur- 
poses is described in the above British 
patent by L. Levy. The rectifier is of 

“bh 43 0 | ae | 


a 


= disce D is an 


. Before the rectifier 


the aluminium and sulphide contact 
variety. The invention will be best under- 
stood by referring to the sectional drawing 
of one form of construction. The rectifier 
consists of a copper or aluminium cup 

provided with a screwed copper plug P. 


‘ 
i 
Ei 
i 


Contact rectifier and circuit used in 
generating oscillations, (No. 265,652.) 


Inside the cup there is an insulating disc 
D of bakelite and attached 
aluminium disc A 
located by means of a stud S and 
nuts N for the purpose of making 
connection. A similar. connecting means 


1s attached to the plug P and is shown at 


X. The space R between the two portions 


is filled with the rectifying compound, 
which is made in the following manner : 
_Copper sulphide is first made by heating 


finely divided copper, with sulphur, and 
Ithe resulting sulphide is then ground in 
a mortar until the powdered grains have 
diameters of the order 0.2mm, Any traces 
of metal are removed by sieving the 
grains. The granular powder is then 
made into a paste by mixing it with a 
liquid such as ammonium hydrosulphide. 


aluminium dise A has to be made per- 
fectly clean and free from oxide, and 
this is accomplished by carefully polish- 
ing the disc. It is also very important 
to keep the device gastight. This is ac- 


complished by including an annular- 


Jf 


to’ the 


is assembled the 
of the device. | 
- alternate plates of positive and negative 


washer W which prevents the gas which 
is liberated by the vaporisation of the 
liquid from escaping from the rectifier. 
The specification shows several familiar 


- circuits in which the rectifier is included 


for supplying high- and low-tension cur- 
rent to a receiver. It states that high 
voltages are preferably obtained, not by 
connecting a number of cells in series, 
but by providing each cell with a separate 
transformer winding. Another use of 
the device is as an oscillator, since it ex- 
hibits a negative resistance characteristic. 
The diagram shows a suitable circuit, 
and is similar to an arc generator. Here 
a rectifier B is connected in shunt with a 
tuned circuit L, C, and is provided 
from a source of potential E through an 
impedance Z. In another modification 
the device can be used as an ordinary 


crystal detector in a wireless receiver, 


when a fine aluminium wire is used as 
one of the elements. 
- m gooo" 
‘A Thermoelectric Generator. 
(No. 285,519.) 
Application date ? Aug. 11th, 1926: 


. A thermoelectric generator is described 
in the above British patent by H. A. 
Roberts, and the accompanying diagram 


and 


| Thermoelectric generator for H.T. 
. L.T. supply to receiving sets. 
(No. 265,519.) . 


should illustrate clearly the arrangement 
The elements consist of 


thermoelectric active metals P. The 
plates have wires W cast into the ends of 


them for the purpose of making connec- 


tion. These wires are twisted together so 


670, 


as to connect a number of elements either 
in series or parallel, according to the rela- 
tive voltages or currents which may be 
required. The plates are separated from 
each other by means of washers E, which 


ave of heat-resisting material such as as- | 


bestos paper. The illustration shows one 
assembly of plates clamped together by 
means of a framework F. The edges of 
the plates are insulated fromthe frame- 
work by means of strips of insulating 
material I. The portion. H represents a 
heater which may be an electric element, 
or, alternatively, this may be dispensed 
with and, substituted by a series of gas 
flames. ~ C 


oo00 


Multiple Plug-in Coil. 
(No, 265,301.) 
Application date: Nov. 6th, 1925. 

A multiple plug-in coil is described in 
the above British patent by G. W. Mel- 
land, the arrangement being shown in 
the accompanying diagram. It will be 
seen to consist of four inductances L 
having different values, fixed as ‘shown, 
to a centre support §. Each inductance 
is connected to brushes B fixed in insulat- 
ing supports I. The centre portion 8 
is mounted on a rod R fixed to a circu- 
lar insulating plate P, provided with the 
usual plug and socket members N. The 
plug and socket are respectively connected 
to two contacts X. Thus it will be seen 
- that by rotating the centre portion 5 the 
ends of one of the inductances L may be 
connected with the plug and. socket by 
‘virtue of the brushes B co-operating with 
the contacts. | 


- 


-which 


Wireless — 
E World ` 
Another Reisz Microphone. 

E l (No. 258,542.) . 
Application date: Aug. 11th, 1926. 

E. Reisz describes in the above British. 
patent a modification of a microphone 
he has described previously and is 


no doubt familiar to readers. It is men- 
tioned that the response is very materi- 


ally affected by the size of the granules. 


Reisz microphone. 


8,54 . D 


Cross-section of the 
, (No 


If the granules are large there is a con- 
between them -which . 


siderable space 
allows the scund waves at higher frequen- . 


cies to be absorbed, thereby materially `> 


lowering the efficiency at such frequencies. ` 
The thickness of the layer of carbon also 


-has a marked effect upon the frequency 


characteristic. These difficulties are over- 
come in the present invention by using a 
mixture of granules of various sizes. For 


Multiple plug-in coil. (No. 265,301.) 


. granules of 


_ tion by means of » thin sheet of | 
stretched so that the natural period is 


‘relating to 


MAY 25th, 1927. 


example, very’ fiie dust is mixed with 
two different types. One mix- 
ture, which is stated to be satisfactory, 
consists of a mixture:of 22 per cent. of 


dust not exceeding 0.0015 mm. diameter, 


and 47 per cent. of grains of 0.07_ mm. 


diameter, the- remainder consisting of - 
grains of intermediaté sizes. , The accom- 
_-panying diagram shows a cross-section of - 
a microphone using a 
mixture. Th 
posed of a block of marble M or other 


The microphone itself. is com- 


very solid material, and a portion of the 
front ‘is removed at. X and provided -at 
the sides with two recessed portions. 
These portions shown at Y contain elec- 


trodes. E of carbon or -non-oxidisable. ~ 


metal connected by- rods to terminals Ip 
Tocated'at the back of the microphone. The 
portion X is filled with the carbon 
mixture, and the’ carbon is held in posi- 
rubber S 


The front of 
a thin 
The. 


below 50 cycles per second. 
the rubber is then protected by 
gauze shield G fixed to a frame F. 


dimension of the frame is such that it Nes — 


in front of the-carbon -or other electrodes 
so that sound waves cannot 
directly upon them. -This prevents any 
resonance of the rods occurring. 3 


_\ BOOKS AND 
CATALOGUES 
_ RECEIVED. 
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“La T.S.F. des Usagers,’ by P. 
Hémardinquer, with preface by L. 
Lumière. A simple description of various 
types of receiving apparatus, with instruc- 
tions for their installation and upkeep. 


Written for the benefit of the non- 
technical listener. -Pp. 136, with 80 
illustrations. © Published by Masson et 


Cie, Paris.. Price 10 francs. 


© W. H. Agar, 19, Whitecross Place, 
London, E.C.2. Leaflet describing high- 
class cabinets designed for the Mullard 
P.M. Master Receivers. 
- W. and T. Lock, St. Peter's` Works, 
Bath, and 96, Victoria Street, London, 
S.W.1. Supplementary List, April, 1927, 
*Cabinola,’’ pedestal and 
other ‘cabinets for wireless receivers. 

A. F. Bulgin and Co., 9-11, Cursitor 


Street, Chancery Lane, London, E.C.. 


Folder containing complete set of revised 
price lists of Deckorem, Competer and 
other radio products. 

Philip’s Lamps, Ltd., 145, Charing 
Cross Road, London, W.C.2. Leaflet No. 
81, giving particulars of the new Philips 
D.C. High-Tension Supply Unit. 


Burne-Jones .and Co., Ltd., 28, 
' Borough High Street, London, S.E.1. 
Leaflet dealing with the ‘“ Cube’ 3-valve 


self-contained receiver. 
ing to “ Magnum ” 
cluding calibrated rheostat, screened coils, 
valve holders, etc., ete- 
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Pamphlets relat- - 
wireless products in 


layer of the carbon © 


impinge 


-5GB Awakes. 


- MAY 25th, 1927. — 


a 


a 


= NEWS FROM 


. “ Daventry Junior,” or, to give the 
new station its correct title, 5GB, has 
burst into spasmodic life. 

The first -transmission occurred on 
May 7th, and a Wireless World reader. 
Mr. Richard ©. Le Mare, of Heaton 
Chapel, Stockport, tuned it in forthwith. 
In his report Mr. Le Mare writes : “ The 


‘signal strength-on a set using l-v-2 was 


- sible, but only very faint. 


y 


a little weaker than 5XX. The signal 
would offer an excellent alternative pro- 
gramme. Crystal reception was pos- 
The quality 
of modulation was very good indeed.” 
The . transmission was received between 
11.0 and- 12.0 (noon) and consisted of 
pianoforte music and reading. 

o0o00 ; 


“Stronger than 2L0.” 


5GB was also testing last Wednesday 
morning (May 18th) between 9.30 and 
11.0 a.m. The ‘wavelength is between 
500 and 400 metres, and there is no law 
to ‘prevent listeners from calibrating the 
signals with a wavemeter. I understand 
that the new station has already been re- 
ported as ‘‘stronger than 2L0” by a 
listener at Dover. 

_ 0000 


Why Not July 27th? 


Now that the first regional station has 
been coaxed into activity, it seems rather 
a long time to’ wait for regular trans- 
missions until November, the month 
which has abet ently been mentioned in 
connection. with the inauguration of the 
first regional programmes. 

Provided that the tests are successful 
—and there is no indication of failure— 
there should be no insuperable obstacle 
in the way of a much earlier start. - 


The second anniversary of “ Daventry 
Senior ” occurs on July 27th. Why not 


celebrate this auspicious occasion by the 

initiation -of alternative programmes on 

that date? What about it, B.B.C.? 
0000 . 

The B.B.C. Referendum. 


The B.B.C. are at present busy receiv- 
ing postcards in connection with the re- 
ferendam which they have instituted in 
an endeavour to obtain information re- 


garding the effectiveness (or non-effective- ` 


ness) of the different stations. 

From four to five persons in each 
household probably listen at some time 
or other to items in the broadcasting pro- 
grammes. How is this vast concourse 
divided in the matter of time spent in 
listening to the programmes from any 
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By Our Special Correspondent. 


- Tests from ‘‘ Daventry 

Junior.” —The B.B.C. 

| Referendum. — Portable 
Platitudes. 


one of the twenty-one stations of the 
B.B.C.? How many of the twenty-three 
to twenty-five millions of the population 
within 100 miles’ radius of Daventry are 
broadcast listeners, and how many listen 
regularly to their local station, or to any 
other B.B.C. station! pa 


OUTDOOR BROADCASTING. A banjo ' 
solo from 5VY, an amateur station which 
took part in a recent fleld day of the 
Tottenham Wireless Society. The trans- 
missions on 45 and 90 metres were picked 
_up by many amarun, in the neighbour- 
~ 00 - 
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ALL QUARTERS. 


What’s Yours? 


All that listeners are being asked to 
do is to let the B.B.C. know to which 
of its stations they listened wholly or 
mainly during last winter. Listeners 
need only address their postcards 
“ B.B.C., London,” ‘‘ B.B.C., Daventry,” 
“ B.B.C., Manchester,’ etc. It is, how- 


` ever, essential that postcards should be 


sent to the particular station with which 
the listener is more intimately concerned, 
and not to London, unless that is the 
station to which the information on the 
reverse side of the card refers. On the 
top left-hand corner on the address side 


the letter “R” should be written 
plainly. 
The special request is made that 


listeners to Leeds or Bradford should be 


„careful to address their postcards either 


to the Leeds orto the Bradford station, 
whichever they support, and not to 
“ Leeds-Bradford,’’ although the two 
transmitters have the same address. 

The only information required on the 
postcards ıs (a) the approximate distance 
of the receiver from the station, and 
(b) whether a valve or a crystal set is 
used. The facts can be given thus: 
15/V. Postcards should reach the B.B.C. 
stations by May 30th. 


0000 


Questions Which Will be Answered. 


This referendum is the first of its kind 
to be conducted in this country, and will 
probably reveal] some interesting figures. 

How many people listen to Bourne- 
mouth as compared with. Birmingham ? 
Does Dundee speak to thousands, or tens 
of thousands? Is Swansea wasting its 
fragrance on the desert air? - | 

These are some of the questions to 
which the referendum may find an answer, 
And I should not be surprised if its 
revelations form the basis of calculation 


‘when the Corporation tackles the prob- 


lem of regional distribution. 
: 0o000% 
A Musical Event. 


The accession of Sir Henry Wood to 
the ranks of broadcast conductors as 


from June ist represents an important, 


step in the musical history of the 
BBC. | 


I understand that, for a few months 


at all events, Sir Henry will be mainly. 


associated with ‘‘outside’’ concerts, 
and in this connection it is interesting 


to note that. the B.B.C. contemplate 


making à further offer to Mr. eee 
regard to the lease of the Queen’s Hall. 
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Portable Platitudes., 

Many writers on wireless topics (not in 
The -Wireless World) appear to experi- 
ence at this period of the year a price- 
less and peculiar urge., Fortunately, its 
manifestation is confined to cold print, 
otherwise we might all go mad and gnaw 
batteries. The point is, the urge must 
manifest itself, or assuredly the writers 
would die. | 

Bubbling forth pretty much like sul- 
phate on an old accumulator, it sounds 


like this: ‘‘Now that summer is -here, 


dear reader, let us direct our attention 
to portable receivers and all the delights 
which they hold in store. In the, first 
place, a portable receiver must be really 
portable... .”’ R 

And so on. And the amusing point 
is that amidst a welter of facts and 
fancies the chances are 1,000 to 1 against 
the writer observing the real reason why 
the poorest portable has, ın one respect, 
a crushing superiority over every other 
type of hroadcast receiver. 

f oo0oo0oo0 


Those Endearing Young Charms. 


He will tell you that the'charm of a 
portable receiver is its portability, suita- 
bility, respectability. He will impart the 
informaticn that it can be disguised as 
a suitcase. And when it is time to go 
home (and he has still half a column to 
fill) he will rhapsodise on the fact that 


a baby portable is more musical and less | 


irksome than a portable baby. 
And still he will have missed the main 
point. 


oo0oo0o0 


The Blissful Ilusion. 7 

The main point is that a portable re- 
ceiver, operated in the open air, 
nourishes far more effectively than does 
the best parlour set that blessed, if in- 
accurate, reflection that you are getting 
something for nothing. 


The most awe-inspiring receiver, en-- 
PC 3 


sconced in its niche in the diming-room, 
with connections to batteries or elimin- 
ator, gives a subconscious impression of 
contact with the transmitter. In appear- 
ance it is no more independent than the 
ordinary’ telephone. 

But hike out the portable and pull in 
the music from 5NO in the silence of a 
lonely moorland, and . . . weel, ye ken 
it’s grand, mon! 


It’s very easy to believe that the music 


is really free for the asking—until the 
batteries run out, or a Post Office official 
taps you on the shoulder and asks to see 
the jolly old licence. 


o0o000 


A Peculiar Noise. 

The departure from 2LO of Mr. Alfred 
Whitman, the ‘‘noise expert, is a re- 
minder of the progress made in the last 
few vears in the manufacture of what 
mav ke termed “artificial noise.” 

It was Mr. Whitman who was largely 
responsible for the introduction of those 
weird and wonderful creations capable of 
producing anything from the whisper of 
sad sea waves to the sound of riveting 
in a Tyneside shipyard. Mr. Whitman 
has returned to his first love, the films, 
but the good work will go on. 


' till now, in the 
official and minatory eye, the various , 
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A novel sound experiment will be con- 


ducted on Friday next, May 27th, at the 
broadcast performance ofi“ R.U.R.,’’ in 


which the noise of the Robot. factory will 
be Peou ced ay means of orchestral in- . 


struments. That anything approaching 
realism can be achieved by this method 
seems rather unlikely, but, fortunately, 
a Robot factory is itself unreal. 


London. 
May 29rxs.—Orchestral and Vocal 
Programme. i i 


May 30ru.—Act. III. of ‘‘ The 
“ Huguenots,’ relayed from :; 
Covent Garden. + 

June isr.—Running Commentary : 
on the Derby, relayed from : 
Epsom. oe og 

June 2np.—Elgar Birthday Concert 
conducted hy Sir Edward Elgar. 

June 3rp.—Trooping the Colours. 

June 4tH.—Printers’ Pension Fund 
Concert, from the Royal Albert 
Hall. 7: 2 

Birmingham. 

June 4tH.—Military Band Concert, 
relayed from Royal Leamington 
Spa. | l 

. Bournemouth.. 

: May 3isr.—Speeches at- Banquet 

j given by the Mayor of Ports- 

3 mouth to Officers and Men of 

the French Naval Squadron, : 
relayed from the Guildhall, : 

: Portsmouth. : 

: Cardiff. 

June 3rp.—Harpers and Chanters 
| —a Celtic Salute from Wales: 
to {he West of Scotland. 
Manchester. l 
May 29ru.—Hymn Singing Festi- 
val, relayed from the Pavilion, 
Buxton Gardens, conducted by 
Sir Ivor Atkins. i 
June 3rp.—Maunicipal Orchestral 
Concert, relayed from the Royal 
Hall, Harrogate. 
Newcastle. 
May 231lsr.—Unfamiliar Works by 
Great Composers. , 
June 4ru.—North of England Musi- 
cal Tournament: Community `: 
Songs relayed from the Town 
Hall. . 

Glasgow. 

May 31st.—‘‘Twopence all the 
Way,’? a programme by The 
Corporation Tramways Depart- 
ment. 

Belfast. 

June 1st.—‘ Too Many Cooks ”— 
a Revue by Numerous 
Authors. 


A Central Listening Station. . 


To establish a permanent central lis- 
tening station to check the wavelength 
of European broadcasting stations was 
an interesting. decision of the Union 
Internationale de Radiophonie at its re- 
cent sitting at Lausanne. Something of 
the sort has been badly wanted ever since 
the Geneva scheme came into being. Up 
absence of such an 


: ~ will be the introduction of a new 
: acter in broadcasting, who will be known 


Post.” 


: „broadcast from 2LO on May 28th. 
: nucleus of this party consists of Geoffrey 
-Gwyther, Donald Calthrop, Rex Evans, 


wireless mascot. ~ If 
ithe 
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stations have followed the principle of 


picking out the mote from anybody’s eye 


but their own. | 2 
The official listening station will at 

least be unprejudiced in its findings. 

- 00900 : = 


‘Service from the Cenotaph. 


An‘ impressive broadcast will take ` 
place on Whit Sunday, June 5th, viz., 
the British Legion Memorial Service at 
the Cenotaph at 5 p.m., to be conducted 
by the Dean of Westminster. Familiar 


hymns will be sung, and listeners will 


also. hear the sounding of the “‘ Last 


The microphone will be slung from 
one of the adjacent buildings. 
cooo 


Who is “Harold”? ? 
‘A new party of will 


The | 


mirth-makers 


Ethel Baird, and Carmen Hill. Donald 
Calthrop, acting as compère, will treat 
the microphone as a telephone to call the 
World and his Wife to a wireless enter- 
tainment.. The feature of the broadcast 
char- 
as ‘‘ Harold.” There never has been a 
“ Harold” fulfils 
expectations of the broadcasting 
officials, it is not improbable that those 
who favour mascots. will adopt him. as 
their own, for it will be made clear after 
the broadcast: that ‘‘ Harold ”? is physice- 
ally suited to the part. \ 


oo0oo0o0o 


: A Useful Voice. 


— 


- 


‘Chelsea. Hospital will constitute a - 
cast entitled ‘‘ Boys of the Old Brighde 


said to start from scratch in the 


Miss Ruby Helder, the lady tenor, will 
broadcast on May 31 in songs by Am- 
broise Thomas, Coleridge-Taylor, Hatton, 
and Graham Peel. When Miss Helder 
was touring in America, burglars at 
tempted to break into a friend’s house 
where she was staying. No member of 
the male sex was sleeping in the house, 
and it wag surmised that the burelars 
had. knowledge of the fact, but {Miss 


~- Helder shouted out in her best masquline 


voice: ‘‘ What do you want? Wait until 
’ ry ° 

I come down.” The burglars pete 

scared away. a 


0o000 
“The Old Brigade.” | 


A series of reminiscences inspire i by 
k 


by Amyas Young, 


to be given on Mg 
0000 z : 
For the Blind. Listener. 

Equipped with a copy of the 
Radio Times, the blind listener 


of broadcast: reception, enjoying p 
the same facilities as those who p 
their sight. 

The first number of this 
periodical has just been published 
National Institute of the Blind, and con- 


tains a summary of programmes from the 
English and Welsh B.B.C. stations. — The 
rice of the paper is 1d., or by post 1§d4 


The first issue is one of 1,250 copied, but 
it is expected that this number will be 
increased with subsequent issues. 
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From the Arctic Circle. 

A correspondent in’ Cheshire tells us 
- that on April 17th he received signals in 
the early hours of the morning from 
NC SES, which is believed to be a station 
at Aklavik on the delta of the Mac- 
‘kenzie River, in North-West Canada. 
The signal strength was about R4 and 
the wavelength 33 metres. He will be 
interested to know if other readers heard 
this station and if they can give the 
exact QRA. i 


oo0oo0oo 
Among the Belgian “Amateurs, 

P. Duvignan (EB 4AC), 16, rue 
de l'Eglise, Antwerp, transmits daily 
from 5 to 6.30°G.M.T. on 31.50 metres 
and has been in two-way communication 
with OZ 4AA, the well-known station in 
New Zealand operated ‘by Miss Bell, and 
OZ 4AC; also with NR CTO in Costa 
Rica, whose signals are stated to be fairly 
strong until 7.45 G.M.T., and various 
other stations in Australia, New Zealand, 
and South America. He uses an input 
of 100 watts to a Hartley circuit with a 
single wire aerial. 40ft. long and a 20ft. 
counterpoise. | | 

0000 

Mr. Louis Era (EB 4BC) tells us that 
he has lately been experimenting with 
the Lévy. type of aerial in which the 
down lead is in the form of a closed cir- 
cuit tunable to half-the wavelength and 
inductively coupled to the tuning coil of 
the transmitter; it is similar to the Alex- 
anderson aerial but without the variable 


$ Tou A 
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+ 


capacities which form a feature of the 


down leads in this system. Mr. Era 
adopted the Lévy aerial on the advice of 
Mr. Franco Marietti (EI 1NO), of Turin, 
and is enthusiastic over the increased 
range of his station. He states that he 
is in regular telephonic communication 
with stations in New Zealand and the 
Philippine Islands, and has worked in 
Morse with stations in South America, 
India, French Indo China, and many 
others parts of the world, including the 
5th and 8th Districts of U.S.A. 


o000 
A Roman Amateur. 

Signor Alfonso Marullo (EI 1CU) Via 
XX Settembre 89, Rome, is now conduct- 
ing low-power telephony tests on a wave- 
length of 33 metres, using a Western 
microphone and modulating by absorp- 
tion. He is generally carrying out these 
tests from 13.00 to 14.00 and from 19.30 
to 21.30 G.M.T. He is also ‘‘on the air ” 
every evening for D.X. work, using an in- 
put of 30 watts, and will welcome any 
reports of his transmission. 

oo0oo0oo0 
Belgian Amateurs, 

.We are now able to supplement the list 
of licenced Belgian amateur transmitters 
published on page 551 of our issue of 


NU 9GPM owned and operated by Mr. W. J. Mashek at 5032, Lyndale Avenue South, 


Minneapolis, Minn., U.S.A. Mr. Mashek, who transmits on 2 


to 45 metres and is 


fustly proud of his installation, would like to exchange photographs of stations with 
: a British amateurs 
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and are, presumably, later corrections. | 


4AD G. Harvengt, 27, rue Gust-Biot, La Louvière- 

4AF H. Stienaers, 7, rue du Tram, Hasselt. 

4AG A, Wust, 99, av. Elisabeth, Berchem, Antwerp. 

4AH R. Destrée, rue de Rivieren, Ganshooren. 

*4AJ A. Redemans, 150, chaus. de Charleroi, 
St. Gilles, Brussels. 

4AN A. Damuseau, 6, rue de Block, Machelen. 

4A0 P. Tollenaere, 115, av. des Hortensias, 
Schaerbeek. 

4AQ G. Mareska, 66, avenue de l'Armée, Etterbeek. 

4AV O. Laroche, 617, boulevard de Smet de Naeyer, 
Brussels (2). 

*4AX Fouassin, 64, rue de Serbie, Liége. 

.4BE P. Cardon, de Lichtbuer, 30, avenue d’Ameri- 

ue, Antwerp. ; 

4BJ J. Mussche, 63, boulevard Poincaré, Brussels. 

4BM E. Quitton, 17, rue de la Bravoure, 17, Jette. 

4BN B. Van Engelen, 73, rue du Moulin, Borsbeek 
(Antwerp). 

480 F. Lodewijck, 18, rue de Lille, Menin. 

4BP H. Obreen, 40, Krijgslaan, Gand. 

4BQ S. Keups, 156, rue de Jumet, Marchienne- 
Docherie. 

SBS J. Puttemans, 14, rue de la Limite, St-Josse- 
ten-Noode. f 


 *ABT  Haillez, Manhav. - 


4BU F. Vanhay, 1:2, r. Braemt, Brussels. 

4BV A. Ressort, r: ute de Bovenistier, Remicourt. 

4BW L. Menne, 68, rue de Joie, Liége. 

4BZ G. Janssen, Chateau d’Emptinne (Ciney). 

40E E. Lucas, 3, place Albert ler, Chatelineau. 

40H L. Mestag, 76, av, Clays, Brussels. 

40 L. De Pauw, 87, Gasthuisstraat, 87, Aren- 
donck. 

4CL F. Barils, 123, rue de Dison, Verviers. 

40N M. Libert, 18, rue des Croix, Flénu. 

40R R. Cauwerts, 18, rue Gratés, Watermacl- 
Boitsfort. 

4C8 A. Charles, 28, avenue de Séville, 28, Grivegnée 

4CT R. Mitteau, 36, rue de Saxe-Cobourg, Brussels. 

40X A. Rousseau, 3, place de Bayemont, Jumet- 
Gohyssart. 

acz L. Dierckxsens, 36, rue Quellin, 86, Antwerp. 


4DB X. Deparadis, 21, rue de la Brasserie, Vaulx 


(Tournai). 
G. Demey, 22, Galeries Ensor, 22, Ostend. 
4DE M. Dieudonné, 220, rue Fidevoye, 220, Yvoir. 
M. Delsemme, 110, rue Verte, 110, Brussels, 
4GA F. Ryckx, 148, chaus. de Charleroi, Brussels 
- G. Vanden Eynde, 22, rue du Remorqueurs, 
Brussels. l 
4Gs M. Ruth, 821, rue de la Croix Rouge, Wegnez. 
4LL L. Lelarge, 37, rue Oscar Lelarge, 37, Wanze. 
4LS A. S pt 85, chaus. de Tirlemont, Corbeck- 
00. 
M. Navaux, 37, rue de France, Verviers. 


_ aNV 
40A L. Houben, 173, rue de Verviers, 173, Andri- 


mont. - 
4PC E. Parmentier, 118, rue de Dison, Verviers. 
4Qs L. Henrotay, 26, rue des Carmes, 26, Verviers. 
ARS R. Pirotte, 10, rue du Parc, Verviers. 
aSF J. Mallinger, 17, rue Jos. Stevens, Rrussels, 
4xs R. Parent, 183, chaus. de Heusy, Verviers. > 
*4XX M. Van Hauwermciren, 28, rue Ch. van 
Lerberghe, Schaerbeck. 
4YU G. Bianchi, 34, rue de la Chaussée, Mons. 
4YZ A. Courtois, 50, rue du Pont Ltopold, Hodi- 
mont. . 


0000 


New Call-Signs - Allotted and Stations 
Identified. 


GPTP Lieut. C. W. Andrews, 4, White Horse Drive, 
Epsom. (Change of raha | 
G 5PH (‘ex 2BWF). B. F. Phillips, 21, Byng St., 
Landore, Swansea, (Transmits on 28, 45, 
, and 90 metres.) f 


G 5YD (ex 2BZD). H. C. Daynes, 15, Elton St., 


tretford, Manchester. (This call-sign 


was formerly owned by Mr. E. R. Bridg- - 


water, at Longton.) | 
G6BY W. R. Bottomley, Glynwood, Brighouse, 
Yorks. (Transmits on 8, 23, and 45 metres.) 
OD PKG (ex N OKW and EI OANE 2), C. J. Gouwen- 
tak, Medan, Sumatra, Dutch East Indies. 
. (Transmits on 27 to 33 metres, usually 
between 1200 and 0600 G.M.T., and will 
- welcome reports.) 


May 4th. The QRAs marked with a *- 
differ from those in the previous list, 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘‘ The Wireless World,’ Dorset House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address. 
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EMPIRE BROADCASTING. 


Sir,—Following my contribution to The’ Wireless World prac- 
tically a year ago!, emphasising the inestimable value of home 
broadcasting to colonial residents, this progressive periodical 
has consistently brought the subject to the fore. The result 
is that contemporaries have seen fit to fall into- line, which 
should spur the authorities to consider the erection of a rela- 
tively high-power, siort-wave broadcasting station in one of 
the London éounties in the very near future. 

It is a particularly opportune moment for the preliminaries 
to be discussed, observing that colonial representatives are now 
in conference in London, and it.is to be hoped that every 
advantage will be taken with a view to gleaning the possibilities 
of the revenue to he obtained from local receiving licences, in 
order to provide funds for the maintenance of a 24-hour trans- 
mission, a i i 

Such transmissions need not consist so largely of entertain- 
ment as provided for local consumption at home, at any rate 
for some time to come. The essential factor to be considered 
would he the “ Home Contact,” and it is conceivable that 
“ News” and topical events would be of the most practical 
and psychological value. 
simple matter to record special sporting events, which could 
he retransmitted over a period of several hours in order to 
ensure that the widespread Dominions and Colonies would re- 
ceive either the original or: record, 

This gives rise to the important question of technicalities. 
Tt is taken for granted that there is a layer of ionised gas 
surrounding the earth for an average distance of perhaps 100 
miles above the earth’s surface, and that this layer is subject 
to complex physical and electrical changes. We have also to 
consider that there is a definite relationship connecting the 
mean position and effect of the sun with the wavelength em- 
ployed, and its reflection distance. The variables involved, 
therefore, are considerable in the hght of our present knowledge, 
and the difficulties of obtaining continuous rvecention as far as 
hbvoadcasting is concerned are pronounced. In consequence 
of these somewhat conflicting factors one’s thoughts naturally 
turn to ‘ Beams,” and were it not, for the expense involved 
for the erection of a multiple beam station, the efficiency arising 
from concentration would doubtless ke of a high order. In 
this connection the term ‘efficiency ° can be very misleading, 
os the requirements of a useful broadcasting system are totally 
distinct from a commercial wireless telegraph or telephone 
system. In any case there is no reason why a commercial beam 
station should not superimpose a very special broadcast occa- 
sionally, in the event of a political speech concerning -a parti- 
cular Dominion. As the outcome of the original Colonial 
Station, one may visnalise a beam broadcasting transmitter as 
concentrating the energy directly upwards to the highest stratum 
of the Heaviside layer, and thus conserving energy by making 
a “getaway”? with the minimum of absorption losses. l 

These are matters which will have to be investigated at. some 
future date, but the fact remains that with a station of from 
20 to 50 kilowatts of high-frequency energy working on two 
wavelengths between 20 and 40 metres, and with duplicate 


! The Wireless World, April 14th, 1926. 


In this connection, it would be a fairly 


efficiently undertake to act on their behalf in the event of- 


plant for a 24-hour service, there should be no financial obstacle 
to making a start forthwith. An average of two hours’ recep- 
tion in the twenty-four would be ample, and on the short wave 
there should be a negligible amount of interference from atmo- 
spherics, even during~ bad local conditions. One must not 
lose sight of the fact that theorising beyond fundamentals will 


get us nowhere, and it is only by trial and error that we 


shall eventually make progress until such time as the science 
becomes more exact. 

Looking ahead a little, it would seem that some organisation 
should represent the views and requirements of the exiles in 
the various Dominions and Colonies, from- both the technical 
and programme sides; in a great number of instances, the 
individual would even require representation, and I have no 
hesitation in suggesting that. my Association would gladly and 


sufficient Colonial subscribers coming forward to warrant the 
overhead expenditure involved. I have received many letters 
confirming this need, and hope in the very near future that 
we shall see the consummation of the scheme outlined above. 
. - H. ANTHONY HANKEY, 
Secretary, The Wireless Association of Great Britain. 
May 16th, 1927. 


eee 


CERTIFICATES OF MERIT. 


` Sir, —With more than passing interest I have read Mr. Claude 
Lyons’ letter in the May 4th issue of Z'he Wireless World with 
regard to the granting, by some ‘disinterested and unassailable 
authority, of certificates of merit for radio components and sets. 
Mr. Lyons has promulgated, at an opportune moment, a suz- 
gestion to which I feel sure both radio trade and publie will 
vive favourable notice. While concurring in basic principle 
I would beg to differ in detail from Mr. Lyons’ scheme. 
To bestow three classes of certificates would, to my mind, 
present a fallacious perspective to such a proposition and tend 
to create an ambiguity which could too easily become a “ bone 
of contention.” i _— 
Surely it is as meritorious to produce a reliable, utilitarian 
article at a low figure as to create some masterpiece of work- 
manship, irrespective of initial or productive costs. 
Providing an article fulfils efficiently and straightforward! 
its correctly imposed duties, and duly justifies whatever claims 
may be made for it by its manufacturer, and furthermore sells 
at a reasonable price, I fail to appreciate why its prospective 
purchaser, whose pecuniary ability may not permit of some more 
extravagant outlay, should be debarred the satisfaction of feel- 
ing that he is obtaining something which has achieved recog- 
nition as “fully meritorious”? under expert examination.’ Any 
intelligent buyer will realise that an article selling at two-thirds 
the price of another similar will not, in the ordinary way, attain 
the same level of general perfection, and that further decreases 
in price will indicate usually proportionate decline. To ‘grade 
definitely as suggested appears to me outside the legitimate and 
useful scope of such a scheme, and, while quite comprehending 
Mr. Lyons’ reasons for such action, wherein he intends each 
class to be designated as meritorious in degree, I would beg to 
suggest that it should also provide a category into which any 
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article may be fitted without undue elasticity, thereby allowing 
for the well-advertised, well-produced, but practically useless, 
“ brilliant idea °’ from which we have suffered so long, to rank 
with its ‘‘ honest to goodness ’’’ but unpretentious fellows. 

Whereas my ideal would be to remove such encumbrances from 
the one class ‘‘ meritorious’’ by the process of entire elimina- 
tion. © < HETHERINGTON APPLEBY. 
- London, S.W.19,. i 

May 4th, 1927. 


Sir,—The letter advocating the establishment of “ Certif- 
cates of Merit for Components and Sets ” in The Wireless World 
prompts one to say that anything which helps the public to 
know exactly what it is buying is worthy of support. 

_ On this score, however, the disclosure of electrical values, of 
RIE resistances, capacities, inductances, in fact all de- 
tals and qualities in given components which the many excel- 
lent technical articles in The Wireless World have educated us 


to look for in experimental work and set building—all these. I 


say, are the data the public need to protect it from much dis- 
pponknont with its sequels of wasted money and eventual 
abandonment: of the -hobby. - 

At present it is useless to go into a wirelėss dealer's and ask 
for a proprietary coil of a particular inductance with a specified 
mmimum resistance, or a transformer with a needed minimum 
primary impedance and enquire about self-capacity values, ete., 
etc. Yet your excellent journal urges us, and rightly, to follow 
certain rules and laws in these matters in our long quest for 
perfect results. P 

From my observation, unsatisfactory wireless reception is due, 
not so much to ill-made components, as to excellent components 
unsuitably used. _ 

There is, of course, much more to be said on these subjects, 
and Flook forward to reading my fellow-readers’ views. 

_ Hove, cen W. M. CARR. 
May 4th, 1927. 


EXPERIMENTAL SIDE-BAND TRANSMISSIONS. 


Sir,—In the course of the next few weeks listeners in the Lon- 
don area who listen in during the week-end below 200 metres may 
hear rather weird sounds emanating from my station between 
6 p.m. and 8 p.m. B.S.T. on a wavelength of 194 metres. ‘In 
order to allay any misconception which may arise I should like 
to point out that I am carrying out perfectly responsible experi- 
ments on a. system of “ side-band”’ telephony. Although it is 
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heard as an unintelligible jumble of sounds on an ordinary - 
receiver it contains the essentials of good speech and can be 
received as such only with a very accurately adjusted ‘‘ homo- 
dyne ’’—thut is to say a separate heterodyne oscillator adjusted 
to exactly zero beat frequency with respect to what would be 
my carrier-wave if it were there. It is quite hopeless for any- 
one to try to pick me up properly with a self-oscillating receiver, 
and any such attempt is only likely to interfere with the recep- 


-tion of the stations which are properly equipped to observe 


my tests. l 
For the benefit of your more technical readers I should like 
to state that I am transmitting both side-bands minus carrier 
component and not one side-band only as Rugby does, 
The system is not intended as an attempt at secrecy. 
simply a rather advanced method of economising power. 
E. HOWARD ROBINSON (2VW). 
London, N.W.3, May 17th. 1927. 


It is 


THE FIELD DAY SEASON. Members of the Tottenham Wire- 
less Society picking up signals from mobile transmitters on a 
i recent fieid day. 


po 


SHORT-WAVE TESTS FROM WGY. 


. | WO important short-wave transmission tests are to be 

carried out from the General Electric Company’s station 
WGY, Schenectady, on May 28th and June 4th next. The station’s 
technical department is anxious. to secure accurate data as to 
the wavelengths which are most effective in daylight and dark- 


ness for long-distance transmissions. It has been found hitherto ' 


that the wavelength of 32.77 metres has been most effective in 
reaching great distances, but it is thought that possibly the 
26 or 22-metres wavelength mav be more suitable for daylight 
transmissions, or where one-half of the area covered is in the 
daylight zone. We give below the schedules of these trans- 
missions from WGY, which will be of considerable interest to 
British wireless amateurs. ; 

For the tests on Saturday, May 28th, the transmission of 
music and speech will be made from Station 2XAF on 
32.77 metres, and from Station 2XAD on 26.8 metres. The 
transmission will commence at 12 (noon), Eastern Standard 
Time, and last until noon on Sunday, May 29th. The two 
wavelengths of 26.8 and 32.77 metres will.be used simul- 
laneously, both being modulated from the same source with 
voice and: music. The times given are in American Time, and 
correspond to 6 p.m. in. our own time. | 

In the second test, on Saturday, June 4th, the wavelengths 
of 22.02 and 32.77 metres will be used simultaneously, both 
being modulated from the same source with voice and music. 
It is possible that both transmitters will not be heard at the 
same time. In this case, also, the transmission will begin at 
6 p.m. B.S.T. and last for twenty-four hours. 

; t 
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It is highly important that those who participate in tho 
tests should make every effort to secure a complete twenty-four- 
hour record, Records which cover only a portion of a twenty- 
four-hour period are useful, but in general the data they con- 
tain is too meagre to permit the drawing of accurate conclusions. 

In reference to this, the station directors point out that at 
certain periods of the day the signals will in all probability 
be inaudible, therefore reports stating that the station was ` 
listened for, but not heard, may be just as valuable as. those 
which give the characteristics of a received signal. 

As one of the primary objectives of the test is to determine | 
the utility of given wavelengths for international broadcasting, 
it is essential that a record should -be kept of the times, if any, 
when, in the observer’s opinion, the signals are suitable for 
rebroadcast purposes. 


From the quantity of data which it is hoped will result 


‘from these tests, the WGY engineers hope to increase con- 
_ siderably their present knowledge in relation to (1) the com- 


parative merits of 22.02, 26.8, and 52.77 metres for the carrying 
out of an intornational broadcasting service; (2) the periods 
of the ‘day that are most favourable to foreign reception of — 
these wavelengths; and (3) the co-ordination of time and wave- 
length, so as to give maximum service to foreign listeners. 
Our readers will understand from the foregoing remarks 
how important are the above tests which are being organised 


by WGY. We would like to urge British listeners who are 


successful in picking up these tests to- communicate their 


observations to the Station Director of WGY, Schenectady. 


t 
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Questions should be concisely worded, and headed “Information Department.” 


' Charging from D.C. Mains. 

I propose to charge my 120-volt ILT. 
accumulators, as well as a 6-volt L.T. 
battery, direct from the 240-volt D.C. 
mains. Is the enclosed cireuit dia- 
gram correct; and what lamp should 
he used ? A. H. 5. 


In the first place, we would strongly 
dissuade you from attempting to charge 
an L.T. battery from the D.C. mains. 
This is an extremely wasteful procedure, 
as the greater part of the current con- 
sumed is wasted in heating lamp or other 
resistances. At the usual rates, a charge 
may well cost four or five shillings. 

Regarding the H.T.- battery. however, 
the case is quite different, due to the 
smaller difference between the voltages of 
the mains and that’ of the cells. Your 
circuit (showing a lamp in series with 
the mains and battery) is quite in order. 
You do not state the makers’ recom- 
mended charging rate, but as -a rule a 
240-volt, 60-watt lamp will pass a suit- 
able current, as the ‘* back-voltage”’ of 
the battery must. be taken into considera- 


tion. 
0000 


Two, Four, or Six? 

One frequently comes across the stale- 
ment that 6-volt valves are advised 
to be wsed in any given receiver if 
maximum efficiency is desired. Can 


you tell me if this is true, and what 


percentaye of loss there is when using 
2-volt valves in comparison with 6- 
volt valves? S. L. 
In a 6-volt valve we have naturally a 
greater wattage available, and so they 
are, generally speaking, more efficient 
than valves of lesser voltage. Thus, a 
2-volt, O.l-ampere valve gives us 0.2 watt 
and a 6-volt, 0.1-ampere valve gives us 
0.6 watt. <A 6-volt power valve consum- 
ing 0.1 ampere, therefore, will always be 
more efficient than a similar 2-volt power 
valve consuming the same current. It is 
usually taken that on an average a 2-volt 
valve gives 70 per cent. of the efficiency 
of a 6-volt valve of a similar type, this 
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stamped addressed envelope for postal reply. 


figure only being a rough approximation. 
It will usually be found, however, that 


a 2-volt valve makes a much better anode, 
bend rectifier than either a 4- or 6-volt.— 


valve, because it has’ a shorter filament, 
and 
bottom bend. The 4-volt valve rather 
falls between two stools, and it neither 
gives the full efficiency of the 6-volt 
valve nor the utmost economy of the 2- 
volt valve. 
efficiency, of course,.it lies between the 
2- and 6-volt valve. Usually in a modern 
receiver, especially using modern types 
of cone and moving coil loud-speakers, 
it is essential that a 6-volt valve be used 
in tho last stage, and it is advised then 
that, if utmost economy be desired, 2- 
volt valves be used in every position 
except the last stage, where a 6-volt 
valve should be used. This does not 
necessitate running your 2-volt valves off 
a 6-volt accumulator, but entails merely 
having an auxiliary 4-volt accumulator 
working in conjunction with a 2-volt one, 
as shown recently in a diagram given in 
these columns (page 544, April 27th. 


issue), 
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Fig. 1.—Method of adding reaction to the « Everyman Four’ 
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“The Wireless World” Information Department Conducts a Free Service of Replies to. Readers’ Queries. 


Each separate question must be accompanied by a 
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A Reaction Problem. 

I was so pleased with my “ Everyman 
Four” receiver that I used a similar 
circuit for a portable receiver with- 
out the long-wave attachment, As 

tt was possible to use only 60 volts 

- H.T., two L.F. transformers were 
used, with leaky grid condenser 
rectification Results are fair, but 
selectivity is disappointing when the 
set is.used with a short improvised 
aerial.: Would reaction improve 148 
sensitivity, and, if so, how could it 

be applicd? “Space is limited. | 

. A. OG N. 

It is certainly possible to add reaction, 
and we think you will find the capacity- 
control method to be the simplest, The 

skeleton circuit diagram given in Fig. 1 


= will show you how the necessary -altera- 


tions may be effected. The reaction coil, 
wound close to the grid end of the H.F. 
transformer secondary, should have about 
40 turns of very fine wire—say No, 38 or 
40 D.S.C.—while the reaction condenser 
R.C. may conveniently be small, with a 
maximum capacity of 40 or 50 micro- 
farads. | 


, 


circuit. 
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i = R mi Moans T or Music. a a g 
. — l- have constructed a receiver consissing 
~> of a detector without reaction and 
: `- three L.F. stages, to give very great 
- -volume on the local station. Imme- 
diately upon switching on, however, 
- the set gives vent to a moaning sound. 
-` This is not due to a mechanical feed 
- back from the loud-speaker, as I 
` have proved conclusively by operat- 
ing the loud-speaker in another room 
- entirely, and resting the receiver -on 
$ ** Sorbo.” Under these circumstances 
-. the howl, which ts a steady one and 
unaltered by moving the tuning dial, 
still continues as before. Will you 
_ please give me the cause and the 
‘remedy? | S. T. B. 


` ~You do not give us full particulars con- 
cerning your receiver, but undoubtedly 
it is due to your attempting to use three 
L.F. stages running off the same H.T. 
battery. This is extremely liable to cause 
a howl of the same type you mention, 
due to coupling in the H.T. battery, and 
often, occurs even when only two L.F. 
stages are used if the receiver is badly 
laid out, so that there is already a ten- 
dency to instability in the L.F. stages 
due to various causes, such as magnetic 
coupling between two transformers. You 
must increase the size of-the condensers 
shunting from each H.T.+ tapping to 
H.T.—, and this should cure the trouble. 
Another excellent method is to uce an 
entirely different source of H.T. supply 
for the final L.F. stage. By this we mean 
not merely æ separate tapping on the 
_same H.T. battery, but an entirely sepa- 
rate battery. We presume that you have 
made certain that your valves are being 
operated under their proper working con- 
ditions, and none of them is overloading. 


~ 
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Tapped Anode Resistances. 
I built the two-valve amplifier described 
“7. an your tssue of March 31st, 1926, in 


` - which a home-constructed 150,000 re-, 


sistance was used in the anode circuit 
of the detector valve. This resistance 
had tappings on it for volume control. 
. Since then the high-impedance, high- 
magnification factor valves, have made 
their appearance, and I am using- one 


with a 4-megohm unode resistance of 


the “grid leak” type and am ob- 
taining every satisfaction on the local 
station and Daventry. Control of 
= volume by dimming the H.F. valve 
filament 18 denied to me because I 
have no H.F. stage, and. I earnestly 
desire to revert to the tapped anode 
- resistance method, but cannot see how 
it 1s to be done when a 4-megohin 
anode resistance of the ‘grid leak” 
type 13 used. Your advice on this 
matter is therefore desired. I it pos- 
sible to construct a wire-wound in- 
„strument having this high resistance? 
f i R. G. J. K. 


From a mechanical point of view there 


would be no difficulty in constructing a 

tapped instrument having a total resist- 

ance of 4 megohm or even more. The 

point ‘is that the get covery might be 
cn 


excessive. There is, as you know, wire- 
A 5J 


‘denser there. 
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wound anode. resistances - having ` total ` 


values of $ megohm, and even 1 megohm, | 
already on the market, but so far as we 
are aware there is no tapped instrument 
having .this high value. It would be im- 
possible to tap a 4-megohm resistance of 
the ‘‘ grid leak ’’ type. However, the 
problem is by no means insoluble because 


it is now possible to- purchase 100,000 


ohm resistances in ‘‘ grid leak ’’ form and 


Fig. 2.—Volume. contro! with tapped 
- anode resistance. 


one may thus connect 5 of these in series 
and take a tapping at the junction be- 
tween each ‘ grid leak ” resistance, and 
so have a very compact volume control. 

There is one great precaution to be 
observed, however, and that is special 
care must be taken to avoid introducing 
stray capacity effects due to the wiring 
to the stud switch. It is permissible, of 
course, to shunt the total anode resist- 
ance with a 0.0001 mfd. fixed condenser, 
and, indeed, such a condenser is neces- 
sary to obtain rectification efficiency, and 
provided that reasonable care is taken 
in wiring up no harm should result :from 
the little extra capacity introduced, as 
there will already be this 0.0001 con- 
Of course, there are fixed 
condensers of smaller capacity than 
0.0001 mfd. on the market, namely, such 
values as 0.00005 mfd., and if. it is 
thought that this stray capacity was 
slightly excessive then we would suggest 
merely reducing the value of the normal 


-shunting condenser from 0.0001 mfd. to 
` 0.00005 mfd. | We ,think that by refer- 


ring to the diagram which we give you 
in Fig. 2 ‘the necessary connection 


would be made quite plain to you. 
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An “ All-Wave Four” Modification. 


Z am about to build the “ All-Wave 


Four” described in -your issue of 
April 27th, but wish- to use two L.F. 
transformers already in my possession 

in place of the resistance as specified. 

Do you advise this course? 

H. S. A. | 

We can hardly recommend you to sub- 
stitute a transformer for the first resist- 
ance coupling, but there would be no 
harm in using it between the first and 
second L.F. valves; indeed, this course 


e; 


` advisable, 
usually recommended for this function has 


677 


was recommended in the article to which 
you refer as highly desirable where iong- 
distance reception is the first considera- ` 
tion. A 
The use of a transformer in the anode 
circuit of a bottom bend rectifier is hardly 
because the type. of valve 


normally a fairly high impedance, which 
is increased, by the negative “bias applied 
to make it work on thé bottom bend, 
beyond the point where it can be em- 
ployed in conjunction with an average / 
good transformer. RoT 


sooo 


Transformer By-pass Condensers, 


I notice that in some circuit diagrams 
showing receivers with capacity-con- 
trolled reaction the usual by-pass con- 
denser across the transformer primary 
is omitted while in others it is re- 
tained. As there is already an H.F. 
choke in series with the primary, and 

the reaction condenser acts as a by- 
pasa, surely this condenser is un- 
necessary ? y 


From the “ H.F.” point of view there 
is, aS you suggest, very little reason for 
this shunting condenser, but it should be 
remembered that some of the better L.F. 


, transformers are designed to operate with - 


a certain value of capacity across their 
primaries, and in this matter the recom- 
mendations of the manufacturers should 
be observed. 
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A Case of Mistuning. 


I have been using for a long time a re- 
ceiver designed for Daventry only 
having a short aerial of only 40f¢. 
Results have been quite good, al- 
though there was not quite so,much 
volume as I would like. I recently 
had the opportunity of erecting a 
much longer aerial to my hitherto 
40/t., and now find that Daventry is 
distinctly weaker instead. of stronger 
as I anticipated. Why is this? 

© R. H. de K. 


In the first place, the additional length 
of aerial would, of course, have the effect- 
of adding additional . capacity in parallel 
with your tuned aerial circuit, and sig- 
nals would be weaker owing to the 
receiver being thrown out of tune with 
Daventry. This could be compensated 
or by turning. your condenser to a 
slightly smaller capacity value until 
loudest signals were heard. Even then,’ 
however, you ‘might find signals weaker 
than originally because of the increased 


aerial damping, but if you have reaction 


incorporated in your set you could com- 
pensate for this by increasing the reac- _ 
tion coupling slightly, but if you have 
no reaction you must try the effect of 


not directly coupling the aerial to the top -— 


end of the tuning coil. You can use 4 
two-coil holder with a separate aerial 
coil, but possibly the best method is tc 
insert ‘qa condenser of 0.0003 capacity in 
series with the aerial lead-in, Please 
note that this will necessitate turning 
your tuning ‘condenser to.a peee capa- 
city value; in fact, probably a greater — 
value than originally. i i 


Cutting Out Local Interference. 
£ have built a receiver consisting of a 


detector followed by two H.F. stages, | 


the purpose of which is. not to re- 
ceive distant stations, 
give me the local station or Daventry 
by moving a double-pole switch. 
Whilst everything is all right when 
receiving the local station, which is 
about cight miles distant, I find that 
on switching over to Daventry, the 


local station gives an unpleasant | 
background. Can you help me to 
improve matters?  . M. K. D. 


We notice that you use separate tuning 
condensers for the local station and 
Daventry. Fig 3 (a) is your circuit, 
with the addition of-a 0.0003 mfd. fixed 
condenser in series with the aerial, which 
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but merely to . 


mfd. 
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Thus, by putting the switch over to the . 


left we first adjust the 0.0005 mfd. con- 
denser until the local station is bronght 


the right and do not touch’ the .main 


‘0.0005 mfd. tuning condenser,, but adjust 


the compensating 0.0001 mfd. condenser 
until Daventry comes in at full strength, 
The left-hand coil, that is, the local 
station coil, will, of course, be no longer 


in, and then we put the switch over to. 


tuned to the local station, the 0.0005 | 


condenser being removed from it 
and at the same time, when putting the 
switch back to the left, the right-hand 
circuit shunted by the 0.0001 mfd: con- 


denser will no longer be ‘tuned to Daven- 


try, but will resonate to a Wavelength 


_considerably below Daventry. We can, 


if we like, put a compensating condenser 


0:0005 mfd 


- 


‘Daventry was eliminated. 


Daventry. 


| MAR BORE roe. 


is if it were desired to make the set 
give either Daventry or Radio Paris by 


then only the Radio Paris circuit need 
have reaction applied, first for the pur- 


`= pose of rendering the set sensitive enough 
to bring in this station, 


and, secondly, 
-sure that 
` The best 
scheme. to adopt in, this case is to use 
Fig. 3 (c) with a four-pole switch, thus 
making provision for reaction if. neces- 
sary, but having short-circuiting plugs 
in each of the two reaction coil holders 


ma king 


for the purpose of 


. when desiring to use the set for its nor- 


mal purpose -on the local station or 
pairs of plug-in coils which it will. be 
necessary to use to effect this may make 
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Fig. 3.—Methods of eliminating interference from a near-by station. 


will effect some improvement in selec- 
tivity. The probable reason why you 
receive the local station when the switch 
is over to Daventry is that you have in 
the receiver a complete tuned circuit 
adjusted to the local- station, and this 
picks up direct from the local station, 
which is not far away, and, since. the 
two tuned circuits are in fairly close 
proximity in your set, it will be seen 
that it is highly probable that the local 
station will form a background when re- 
ceiving Daventry. 

Fig. 3 (b) is a much better circuit to 


use, since, in this case, when changing over 


from the local to Daventry, there is no 


longer a circuit left in the receiver tuned — 
Fig. 3 (L) may be 


to the local station. 
used with or without this series 0.0003 
mfd. condenser. 
help to improve selectivity, and you will 
find that 0.0003 mfd. is just about the 
rigut size, being small enough to sharpen 
the tuning on the short wave stations, 
yet large enough to prevent unduly sharp 
tuning on the ‘long wave stations. 

The disadvantage of Fig. 3 (b) is that 
one cannot just change over the double- 
pole switch, but must readjust the 0,0005 
‘mfd. tuning condenser each time a ehange 
is made. This defect may be overcome 
by placing a compensating variable con- 
denser of 0.0001 mfd. capacity across 
the eati. “Yo illustrate this ir F's 3 (e). 


This condenser will | 


tuning in, 
some other long wave long-distant stations , 


across the local station coil instead of 
across the Daventry coil, and exactly the 


‘same thing happens, namely, that when 


we switch over to Daventry the local 
station circuit resonates to a wavelength 
far below that of the local station, and 
so causes no trouble. Here again the 
0.0003 mfd. series condenser is optional, 
but in any case it is advisable to include 
it, as it will lessen aerial- damping and, 
probably improve signal strength in this 
manner, 
tuning. We advise, therefore, that Fig. 
ó (ce) should be used. 

Of course, you doubtless know that by: 
using a four -pole switch instead of. a 
two- -pole one it would be a simple matter 
to use also a separate reaction coil for 
both the local and the Daventry stations, 
thus sharpening timing considerably, ‘but, 


in our opinion, Fig. 3 (¢) is ample for - 


your purpose, and-Fig. 3 (b) should only `. 
be advised in those“ cases where it is 
desired that the set also be capable of 
say, Radio Paris, Moscow, or 


on the right-hand- coil, when, of course, 
reaction would be necessary. Similarly, 
reaction would be necessary in the case 
of the left-hand coil for bringing in a 
long-distant station on the r normal broad- 
casting band. 

Another occasion when it might be 
necessary to add Fig. 3 (d) to Big. 3 (c) 


1 y 


apart from sharpening up the - 


= on covering four wavelengths, 


the receiver look rather clumsy, and small 
tuning. units such as the ‘‘ Polar ” unit 
can be used instead if it is desired. 


oo0oo0o0 


=- Plug-in Coiis in H.F. Couplings. 
AL should be glad if you can give me a 
circuit of a five-valve receiver em- 
_ ploying two I.F. 
two D.F. stages in which plug-in coils 


are used, ‘an order that all ware- 
lengths may be covered. N. M. 
We cannot. conscientiously recommend 


that you build a receiver of the type you 
mention, as it would probably be very in- 
efficient indeed, and we would go so far as 


to say that it would probably be less 
efficient than a properly designed re- 
ceiver emploving only 1 H.F. stage. If 


you are specially desirous-of using 2 H.F. 


stages, we can only advise you to build 
. the -** Wireless World Five ™ described 
in our issues of January 5th and 12th. 
We would point out, however, that this 
receiver only covers the 200 to 600 metre 
band,’ and if therefore you are intent ‘ 


it would be 
necessary for you to turn your attention 
to the “ All-Wave Four,” described in 
our April 27th issue. Although the “ All- 
Wave Four ” .possesses but 1 H.F. stage. 
we have no hesitation in saying that it 
would be considerably more efficient than 
the receiver you propose, 
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The two coil holders and two ` 


stages detector and ` 


: the movement of the switch, but even a 
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EMPIRE BROADCASTING. 


INCE the publication of our last issue 
matters in connection with Empire broad- 
casting have proceeded apace. The B.B.C. 


have made an announcement to the effect that. 


It appeals to us as almost pathetic that on the occasion 
of our recent celebration of Empire Day a request should 
have been addressed to the Dutch station: authorities at 
Eindhoven for the Empire Day programme to be broad- 
cast to the British Empire through that station. The 
request was turned down, and with’ good reason, we con- 


they are immediately 
undertaking the 
erection of a short- 
station at Daventry, and 


wave 


they excuse themselves for not hav- _ 


. ing gone ahead éarlier'6n the score 
that they did not feel justified in 
“spending public money on an enter- 
_ prise which was only experimental 
in character. If that is the correct 
- explanation, it seems strange that 
they are now prepared to proceed 
with the station ‘although, to the 
best of our’ knowledge, they still 
have obtained no special authority 
to authorise the expenditure. | 
However, even though the step 
taken is so delayed, we ‘are yet 
glad to see that action is being 
‘taken. 
that it will be some six months 
before the station is completed, 
and a very long time—perhaps 
years—before Empire broadcast- 
ing can be inaugurated. It seems 
tò us that there is no justification 
for such a delay. .It should only 


take a comparatively short ‘time to erect a daube station, 


‘Capt. Eckersley has stated ` 
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sider, for what possible excuse 
have we for asking a foreign 
broadcasting station to distribute a 


regarded as a service® -which 
promises early commercial prac- 


The demonstration was carried out irrespec- 


. once. 


‘and no one expects that the results can be perfect all at 
As we have pointed out before in our early appeals 
for an Empire station, the Colonies and remoter sections 
of the Empire would be well satisfied for the time being 
 if-a station in this country could give them results equal 
to those they.. obtain at present from the Dutch broad- 
casting station. 


A7 


' tive of cost and complexity of the apparatus; for the 


purpose of carrying out the experiments nearly 1,000 mien 
were employed, and when the transmission was ‘conducted 
by wireless three wavelengths had to be utilised ; but tele- 
vision has been successfully demonstrated, and the task 
of the future is to simplify the methods ‘by which it is 


' achieved. - 
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Demonstration of Television between Washington, 


and New York. - 


By A. DINSDALE. 


OR some time past great interest has eaud round 
the problem of television—seeing at a distance by 
telegraphy, either wire or wireless. Ever since the 

discovery of selenium by May in 1873 television has been 
the dream of scientists all the world over, and of recent 
years more and more research workers have entered this 
fascinating field, until there is now an international race 
for final success along practical lines. 


The latest experimenters to enter the field are a group. 


of engineers associated with the great American Telephone 
and Telegraph Co., one of America’s largest industrial 
companies, which depends for its scientific progress upon 
vast organised laboratories staffed by some of the cleverest 
telephome and radio engineers in the world. i 

A group of engineers attached to these laboratories 
(The Bell Telephone Laboratories, Inc.) have been 
working away quietly on the problem for some years, 
until, on April 7th last, they were able to give a public 
demonstration of television over both wire ‘and Wireless 
circuits. 

This demonstration was given before a party of guests 
which included business executives, newspapér editors, 
engineers, and scientists. The party assembled -at the 


Bell Telephone Laboratories i in Nes York, ain Were en- 


abled to speak to, and simultaneously see, friends over 


the ordinary long-distance telephone line to Washington, 
200 miles away. 

In his introductory remarks Walter S. Gifford, Presi- 
dent of the American Telephone and = Telegraph Co., 
stated that ‘‘ the elaborateness of the equipment required 
by the very nature of the undertaking: precludes any pre- 
sent possibility of television being available in homes and 
offices generally. What its practical use may be I shall 
leave to your imagination.’’ | 

Mr. Gifford then introduced Dr. Herbert E. Ives, 
under whose direction the research work on television has 
been carried out. Dr. Ives then gave the party a brief 
lecture, in the course of which he outlined the details of 
the invention, and gave a demonstration of its operation 
between one end of the laboratory and the other. In this 
demonstration he was assisted by. Dr. Frank Gray, who 
is responsible for several of the eee naens which made 
possible the complete system. 

Following this demonstration Mr. Gifford then talked 
over the telephone with General John J. Carty, vice- 
president of the company, who was in Washington, and 
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i Televisión Deina in Americ3.— 


afterwards with Seely Hoover, of the Department of 


, Commerce. 


` As Mr. Gifford talked.to the General the latter’s face 


became visible on- a small screen, measuring about two ' 


` inches by three inches, which was mounted in front of 


~. © How do you do, General? 


Mr. Gifford’s telephone. , 
You are looking well,” 
said Mr... Gifford. 

The. face of General Carty smiled and his voice 


. enquired = the health of the speaker on the New York 


end. 

s You screen well, General,” said Mr. Gifford. 

took more handsome over the wire:”? 

-“ Does it flatter me much? ’’ General Carty asked. 
‘I think it is an umproy ement,’’ was the reply. 


“ You 


" Loud-epeaker and Large Screen. 


- Mr. Hoover was then called to the feleplions, and his 
speech was made audible to the assembled guests by 
means of a loud-speaker, whilst the distant speaker was 
rendered visible on a large screen for auditorium use, 
measuring about two feet by tHree feet. 

This large illuminated transparent screen seemed some- 
what corrugated. This was due to the fact that the 
Squares which make up the picture are arranged in 50 
rows, one on top of the other. As the eye became accus- 
tomed “to looking at the screen in the darkened room 


the face was easily recognisable, although the features, 


which had been sharp and distinct on the miniature screen 
for individual use, had become considerably blurred by 
the enlargement... .. 

It was plain that, enlarged to the size of an ordinary 
motion picture film, the detail would have been completely 


lost. “The invention is admitted to be far from the motion 


picture-house stage. 


The images. reproduced upon the small screen have - 


been described as being comparable to excellent daguer- 
reotypes which have come to life and started to talk. In 


these small pictures the detail of the face appears in 


clear-cut black lines against a shining gold background, 
which is due to the orange light from the neon tube which 
is used in reproducing the small images. 

During this demonstration the pictures were projécted 
only one way—from Washington to New York—it having 
been considered unnecessary for the purpose to establish 
two-way television-telephone conimunication, but there is 
no technical reason why this could rot have been done 
had it been so desired. | | os 


Television by Wireless. 


Following the wire demonstration between. New York 


and Washington the visitors were entertained to a repeti- - 


tion of the experiments, the transmission on this occasion 
being by wireless from the company’s experimental 
station, 3XN, at Whippany, N.J., about 30 miles from 
New York. 

The first face to appear upon the screen was that of 
an engineer, who gave a technical description of what 
was taking place. Next came a vaudeville act by’ a 


“comedian, followed by a regular radio programme item— 


a short humorous dialect talk by a ay Before and' 
AQ ag 5B 


N 


less | | yes 
orld 
between the acts the announcer of the Whippany 
studio made a television appearance during an- 
nouncements. 
An important feature of these demonstrations was that 
there was no difference in the quality of the reproduced 


. image, whether it was transmitted from one end of the 


laboratory to the other, by wire from Washington, or by 
wireless from Whippany. 

The engineers responsible for this latest scientific de- 
velopment are well aware, and have made no secret of 
the fact, that one of the serious problems in perfecting 
the invention for general commercial use i$ that of cost. 


For the purpose of the demonstration on April 7th, 


Mr. W. 8. Gifford, President of the American Telephone and 


Telegraph Co., talking from New York to Secretary Hoover in 

Washington. The image of Mr. Hoover's face appears on the 

small framed screen, Behind Mr. Gifford is Dr. Ives, who was 
mainly responsible for the development of the system. 


when Secretary Hoover in Washington was seen and 
heard in New York, nearly 1,000 men were required. 

Furthermore, the transmission of television requires the 
use of a large group of frequencies, and the transmission 
of these frequencies requires a considerable number of 
ordinary telephone circuits. 

In the case of the transmission of television by wire- 
less, utilising the system under review, one wavelength is 
used for sending the picture and two for the synchronisa- 
tion process. Dr. Ives himself emphasised the difficulty: 
-here, in view of. the congested condition of. the ether. | 

_No new principles are involved in this latest television 
development; many old principles have simply been 
applied under the guidance of recently acquired scientific 
knowledge. Principal in all this has been the knowledge 
obtained during the past few years in the research and 
development which has made it possible for the American 
Telephone. and Telegraph Co. to augment. its national 
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telephone service by a transcontinental phototelegraphy 
service. 


The Hethods: and apparatus ised for this service have - 


already been described in the pages of this ouaa by tħe 
present writer.? 

Television and the transmission of pictures by wire or 
wireless have many points in common. In an electro- 
mechanical system of picture transmission it is not pos- 
sible to send the entire picture at once; it has to be sent 
over the circuit, or through the ether, piece by piece. 


Siniilarly, in television, the scene to be transmitted must - 


be carried over the transmission circuit bit by bit, and the 


The 


General view of the television transmitting apparatus. 
light beam is projected from the square aperture in front of the 
sitter, the reflected light being picked up by three photoelectric 


cells mounted behind grilles inside the cabinet. In the background 
may be seen the associated amplifiers, 


received picture recreated bit by bit. .In the case of 
television, however, and in contrast to phototelegraphy, 
the details transmitted must follow each other so rapidly 
that to the eye and brain of the observer at the receiving 
end the effect will be that of seeing the scene reproduced 
as a whole, complete with natural movement. ` 

This effect i is rendered possible of achievement by what 


is called. retentivity of vision, which means that the eye. 


retains for an instant the impression of an object which 
it has seen after the object itself has been withdrawi n 
from the actual field of vision. l 

Broadly speaking, the apparatus for television con- 
sists, first, of an electro-optical device, substituting’ for 
the eye, which ‘‘ looks at’? the scene to be transmitted. 


1 The Wireless World, April 27th, 1927. 
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Viewing a small portion a ‘iss scene at a time, it trans- 


- forms the variations of light and shade, which it ‘* sees” 


into variations in the strength of an electrical current. 


The next factor is the transmitting medium, which 


‘may be either a. wire or a wireless circuit. - The third 
factor is the receiving apparatus by means of which the 
variations of current may be transformed back into terms 
of light and shadow, and the pee thus: reconstructed 
piece by piece. 

The ‘fourth and final factor is the apparatus used to 
keep the sending and ` receiving mechanism in step. 


The Transmitting Mechanism. 


An essential feature of all television transmitters is that 
the scene to be transmitted must be illuminated. The 
intensity of the illumination depends largely upon the 
sensitivity of the light-sensitive device used to transform 
the light impulses into electrical impulses. 

‘With all systems so far developed it has been cus- 
tomary to flood the entire scene with light, and this light, 
in most cases, has had to be so intense as to cause con- 
siderable discomfort to any person facing it. 

The intensity of the light has had to be made so great 
because, when an alkali photoelectric cell is used as the 
light-sensitive device, its response to light impulses is 
extremely feeble, the output requiring enormous amplifica- 
tion before it will perform the work required of it. 

It must be borne in miind that the light which reaches 
the cell is reflected light, and some ‘idea of the feeble- 
ness of reflected light may be obtained from the calcula- 
tion of one scientist who estimates that, if the human 
face is illuminated with a 1,000 c.p. lamp, the total 
amount of light reflected from ‘it will ‘scarcely amount to 
one candle-power. 

. In the matter of intense illumination the television 
system under review is no exception. Photoelectric cells 
are used to transform the light impulses’ into electrical 


“currents, and a very intense illumination is employed, 


which is provided by means of arc lamps. 

Unlike other systems, however, the scene to be trans- 
mitted is not constantly flooded with this great light. 
Between the arcs and the scene there is interposed a re- 
volving disc which has drilled in it, near the circumfer- 
ence, a series of small holes which form a single spiral. 
Through these holes there shines, at any given moment, 
only one single spot of light. ` 

The rotary action of the “disc causes this spot to travel 
from left to right across the scene or individual to be 
transmitted, then the next hole, set a trifle nearer the 
centre of the disc, allows another spot of light to pass 
through, which travels across the scene on a parallel 
track, but a trifle lower down than did the last one. 
As the disc continues to rotate, this action continues till 
the entire scene has been covered, or ‘‘ explored.” 


The Photoelectric Cells. 


The disc rotates so rapidly that the whole scene or object 
is lighted up, a little spot at a time, in less than a 
fifteenth of a second. There are fifty holes in the dis. 
so that the scene has fifty iHuminated lines traced across 
it. 

By this method an intense illumination of the sitter can 
be obtained without undue discomfort. All that can te 
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seen-is a flickering spot of light which crosses and re- 
crosses the sitter’s face at an incredible speed. -Even 


when using this method of illumination, however, it is 


-said that the sitter begins to feel discomfort after a few 
minutes’ exposure to the intense light spot. 


The lines, contours, and colours of the face of the 


sitter cause variations in the degree of brilliancy of the 
spots of light they reflect, and these, in turn, cause a 
similarly varying effect when they strike the photo: 
electric cells. i 

In the photograph on page 
682 is shown a close-up of 
the transmitting apparatus. 
The backs of the panels upon 
which are mounted the 
associated amplifiers can also 
be seen. 

The light spot . which 
covers the scene to be trans- 
mitted shines out from the 
cavity in the middle of the 
box-like arrangement before 
which the figure is sitting. 
Around this cavity, behind 
the metal screens, are placed 
three huge photoelectric cells. 
In- the photograph in the title 
of this article Dr. Ives can 
be seen holding one of these. 


They are probably the 
largest photoelectric cells 
ever made. 


The ability of these cells 
to conduct electricity varies 
in direct proportion to the 
light falling upon them. As 
any particular part of the 
object is illuminated by the 
travelling spot of light, the 
fluctuations of current thus 
produced are transmitted, 
after amplification, to the 
receiving apparatus. 

As has already been explained, the total amount of 


light reflected from a human face is very small indeed.. 


Coupled with this there is the well-known fact that the 
electrical output of a photoelectric cell is extremely 
minute, and requires considerable amplification before it 
can be utilised to operate a circuit. The current which 
was sent out by radio at Whippany, for example, had to 
be amplified 5,000 million million times before it was 
broadcast from the antenna! 


Increasing Sensitivity to Light. 


Hence the reason for such large cells. Three are used 
in parallel, partly to augment the total response and 
partly to secure the effect, by virtue of their arrange- 
ment, which would be obtained if the sitter were flooded 


with light from three directions—from above, from the 


right, and from the left. 
As each detail of the ‘sitter is illuminated, the photo- 
electric cells instantly respond, initiating a current pro- 
A Il 
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portional to the light reflected to them, and hence propor- 
tional to the light and shade of the particular detail. 
As the beam of light swings across the scene, working its 
way from top to bottom, the current, from the cells varies 


correspondingly. 


So swiftly does the beam sweep the scene that the cur- 
rent variations are wide and rapid—sometimes correspond- 
ing to a change from a maximum current to a minimum 
and back to a maximum in a twenty-thousandth of a 
-These variations, the so-called alternating cur- 


_ Secretary Hoover before the television transmitter in Washington. 


rent components, comprise. the electrical impulses hich 
are transmitted to the distant receiver. The speed of 
signalling i 1S therefore about 20,000 per second. 


At éhe Receiving. End. 


Two forms of receiving apparatus have been developed. 
In both forms of receiver a neon gas tube is an im- 
portant element. Such tubes, which the reader has no 
doubt seen used in advertising ‘display devices, are hollow 
glass vessels in which the air has been replaced by neon 
gas at a very low pressure. Electrical discharges pass- 
ing through such a tube cause it to glow, the brilliance 


‘of the light being directly proportional to the strength of 


the current. : 
It will at once be appreciated that, in regard to the 
relation between light and electricity, the properties of 
a neon tube are exactly opposite to those of a photo- 
electric cell. 
In the apparatus for-use by a single individual a small 
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neon tube is used, and the entire tube glows in accord- 
ance with the strength of the current being received from 
the transmitting station at any particular instant. 
Between the tube and the observer, who looks through 
a small aperture about two and a half inches square, there 


is interposed a disc exactly similar to the one at the 
transmitting station, rotating in step with it. The result 


is that the observer sees at successive instants successive ‘ 
each of which is illuminated 


portions of the field of view, 
by the glowing neon tube, the brilliance of w hich is con- 
stantly fluctuating. 


So rapidly is the scanning of the field of vision carried 


out that the obseryer’s sensation is that of seeing the 


scene as a whole recreated just as it appears at the trans- 
What the observer would actually see 


mitting apparatus. 
if the “mechanism were suddenly stopped dead would, be 
a tiny spot-of light, admitted to his line of vision through 
one of the holes in the disc. -At each instant the posi- 


tion of this spot of light is caused to correspond to that _ 


of the. detail of the scene at the sending end. 
The entire scene, in successive details, is thus repro- 
duced for the observer, and the complete process of re- 
producing. in proper order.the light details of the scene 
occupies less than a fifteenth of a second. 
automatically’ repeated, 
complete scene fifteen times per second,. which, due to 
TORDO E of ` vision, giv es a motion picture effect. 


` Thè Large Screen. 


For the presentation’ of the image to a nee audience 


‘a different method must be employed. Instead of using 
a relatively. small neon tube, successive portions of w hich 
are viewed at successive intervals, a very long tube is 
employed which is folded back and forth upon itself to 
‘form a grid. A near view of ‘one of these grids, t 
during the’ pumping: process, is shown on page 685. 

The tube is bent into fifty loops, corresponding with 
the number of holes in the scanning disc at the transmit- 
ting end.- Instead of being fitted with a single pair of 
electrodes, like the smaller tube, this grid is’ equipped 
with 2,500 electrodes, fifty per loop. Each electitode 


corresponds to a single elemental area of the picture plane - 
which is scanned by the photoelectric cells at the sending | 


‘station. 

These electrodes are connected by wires to a distributor 
which, in turn, is connected to the circuit coming from 
the transmitting station. The distributor Pavolves in 
exact sy nchronism with the rotating. disc at the sending 
end. 


When a particular spot on the object at the sending. 


end is illuminated, its position and light intensity are 
transmitted, in the form of an electrical impulse, to the 
receiving station, as has already been described. In this 


case, however, the distributor selects the proper connec- , 


tion with the neon’ tube and lights a spot on the grid 
corresponding with the spot on the original scene, the 
illumination of which set up the impulse. | 

Only one spot on the grid is illuminated at a time, but 
these glowing spots follow each other with such rapidity 
that the audience sees the entire grid lighted up, its de- 
grees of illumination corresponding with those of the 
original scene, thus producing a complete picture before 
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It is_ then, 
SO that. the observer views the - 
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the eyes of the ‘spectators. ‘The grid may be viewed 
directly or through a screen of ground glass or other 
translucent material. — 

The distributor consists of a brush contact which is re- 
volved in-synchronism with the scanning disc at the send- 
ing end. This brush, as it revolves, makes:contact with 


a commutator arrangement, composed of 2 ,500 segments, 


to which the leads to tng neon tube electrodes are con- 
nected. l 
Each segment picks up lom the rotating brush the 


appropriate electrical impulse intended for it, and cón- 


ducts it over the connecting wire to the appropriate elec- 
trode -n the grid. To each one of the 2,500 wires 15 
impulses per second must be delivered. The most minute 
error would scramble the portrait completely. 


Synchronism. 


The question of synchronism is of vital importance in 
any television system... The mechanism at both the trans- 
mitting and receiving ends of the circuit must run exactly 
in step. In this latest system dots of light are put to- 
gether at the rate of about 45,000 a. second to give the 
Each dot has to be in its exact 
place. 

The mosaic - of dots, or picture elements, would be a 
jumble—the picture would be completely ‘pied ’—if 
there was-an error of 1-90,oooth part of a second in the 
synchronisation between the sending and receiving 
apparatus. _ 

The moving parts at cadh end of the circuit are dave 


by exactly similar motors, and, -to ensure steadiness, two 


motors are used at each end. Oné of each pair of motors 
i synchronous k alternating current motor, the func- 
tion of which is to control. the speed of the main driving 


motor. 


The main motor operates at a frequency with which 


‘complete images of the scene can be formed. To prevent 


this. motor from ‘‘hunting,’’ that is, from varying slightly 
in speed alternately above and then below that correspond 
ing to 18 cycles per second, the second and smaller motor 
assists the drive. 


_.‘ This synchronous motor, operated at 2,000 cycles, in 


the range of telephonic rather than power frequencies. 


‘ensures that the rotating mechanisms at the two ends of 


the system shall not be out of step with each other by 
more than the amount represented by half of one of the 
small holes in the disc. This corresponds to an a 
of time of 1-90,oooth of a second. 

The two motors can be seen, together with the trans- 
mitting scanning disc, in the photograph on the front 
cover of this issue. The main drive motor is on the 
right, and the control motor on the left, close to the disc, 
the control mechanism being in the centre. 


_ Success the Result of Co-ordinated Research. 


The successful development of this system of television 
is not the isolated work of any one man; as already 
stated, many engineers took part in the necessary Te- 
searches, and their method of attack and the record of 
progress forms an interesting story in itself. | 

Dr. Ives, who was put in charge of the work, has many 
outstanding achievements to his credit, amongst them 
being the first practical lamp for producing artificial daş- 
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light. Throughout his career his researches have many 
times touched upon photoelectric cells and their various 
uses, and to him is due the work upon photoelectric cells 
in connection with the development of television. | 

Prior to commencing work upon television, Dr. Ives 
was engaged upon phototelegraphy, and it was he who 
developed the system which is now in daily use by the 
American Telephone and Telegraph Co. for the trans- 
mission of commercial and Press pictures to all parts of 
the United States. 

This method.of directing the research attack to the 
elemental phases-of the problem is illustrated by the 
investigation of methods for 
producing currents in re- 
sponse to light variations 
and lights in proportional 
response to currents. . 

This was separated from 
` the other investigations (such 
as those of methods for syn- 
chronisation and of the char- 
acteristics of transmission 
channels) by driving on the 
same shaft the scanning disc 
and the similar. disc for 
reproducing, and thus opera- 
ting the transmitting and re- 
ceiving equipment in close 
proximity. 

In a later form of experi- 
ment a stage of final accom- 
plishment was reached which 
might seem to have justified 
publication, but was with- 
- held therefrom as being only 
a step in the research pro- 
gramme. 


Cinematograph Films 
Transmitted First. 
In this experiment a strip 
of motion picture film was 
projected from a standard 
projector upon a photo- 
electric cell, and the moving 
picture of this film was then — 
recreated for an observer by 
means of a receiving equip- 
ment involving the use of a 
suitable neon tube and a scanning disc as already described 
earlier in this article. 

This apparatus eliminated the problem of the illumi- 
nation of the scene, for the photoelectric cell was influ- 
enced by directly transmitted light, which could be made 
as powerful as desired. This line of experiment. thus 
permitted concentration on the other phases of television. 
Its adoption facilitated very much the study of synchron- 
ous motors, which were then developed under the direc- 
tion of Mr. H. M. Stoller, whose work has for many 
years been connected with the exact regulation of the 
speed of electric motors. 

To the apparatus for talking motion pictures, known 
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as the Vitaphone,' Mr. Stoller contributed the speed- 
control and synchronising devices, embodying the first 
commercial application of the thermionic valve for speed 
regulation. This method has a much higher precision 
than any other. 


The Development of Scanning Devices. 


One of the next developments was that by Dr. F. Gray, 
a member of the technical staff of the Laboratories, who’ 
had previously been responsible for certain early forms 
of the experimental apparatus. He devised the method 
of projecting a minute spot of very intense light upon 
the object to be transmitted, and of moving this spot back 


Large-size screen used for demonstration purposes. It consists of a continuous glass tube con- 
taining neon gas into which 2,500 electrodes are sealed at the back. The photograph shows a 
screen grid in process of pumping. 


and forth to illuminate “successively the details of the 
entire area. | 

Following the development of this method, Dr. Ives 
constructed and arranged the large photoelectric cells 
which have previously been described. 

Other phases of the research problem were met in the 


- development by Dr. Gray of the large neon tube for the 
. production of an image large enough to be viewed by a 
‘ considerable audience, and the development and use of 


such a tube, with its present total of 2,500 external elec- 


. 1 See “ Wireless and the Gramophone,” - The Wireless World; 
Sept. 15th, 1926. 
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trodes, required the development also of the current dis- 
tributor from which 2,500 wires, like a gigantic optic 


nerve, extend to the tube.. 


Dr. Gray is responsible also for the application to tele- 
vision of the basic principles of amplifier design. 

As the terminal apparatus approached its present form 
there were studied other problems which were to be en- 
countered in the transmission of the light-generated and 
synchronising currents over great distances, both by wire 
To transmit an image formed by 2,500 
“elements requires a channel capable of carrying without 
distortion the entire range of frequencies from 
per second ‘to about 20,000 cycles per second. 
to give a MeN: grade telephone line such an 


_and by wireless. 


R. A. W. WATT, the Editor of 
“Radio in Australia and New Zea- 
land,” has kindly sent us a list of 

amateur stations corrected to December 
31st, 1926. Space does not permit us to 
reproduce this in full, but we give below 
the stations which are not included in the 
R.S.G.B. Diary and Log Book, and any 
alterations and corrections in addresses 
published therein. 

COMMONWEALTH OF AUSTRALIA. 

New Soutu WALES. 


2BA Trawler ‘* Bar-eu-Mal,” Red Funnel Fisheries, i 
Ltd., Killara, i 

2BC N.J. Hurl, Northcote Ave., Killara, (Dealer.) 
(Change ‘of address.) 

2BR Trawler ‘‘ Brolga,” Coastal Trawlers Co., 
Goldsborough Chr., Svdney. 

2DN G. E. H. Blanchard, 47, Foord Ave., Hurl- 
stone Park. (Change of address.) 

2FG F. Gibbons, 64, Thrupp St., Neutral Bay. 

2FK F. Welch, 1, Augusta Rd., Manly. 

2HC H.R. Carter, The Armidale School. Armidale. 

2HH H. H. Davis, Torrington Rd., Strathñeld. 

2HT H. K. R. Thomas, Strathearn, Murdoch St., 
Neutral Bay. (Change of address.) 

2JB P. 1. Browne, 131, Avoca St., Randwick. 

2LL L. S. Lane, “ Narbeth,” The Avenue, Rand- 
wick. (Change of address.) 

2LM L. M. Wilson, 6, Kalima Flats, Reginald St., 

l Cremorne, (Change of address.) 

2LY R. H. Shaw, 129, Grafton St., Woollahra. 

2NO D. B. Knock, 102, Cremorne Rd., Cremorne. 

2PS P. G. Stephen, Mona St., Granville. (Dealer.) 

2RC R. Chilton, c/o J. E. Sleemer, Gloucester. 


(Corrected address.) 
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attenuation and of phase shift had to be devised. 
Similar problems in radio equipment were also solved 


| . by new designs and adaptations arising from the under- 
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Amateur Stations in 


Australia. 

2RE R. M. E. Recs, 83, Northumberland Ave., 
Stanmore. 

2RM R. A. Macfarlane, Wakaslen St., Griffith. 

2RV R. V. Thomas, 18, Plowman St., N. Bondi. 

25A W. E. Salmon, Poldhu, Cor, Park Rd. and 

; Olympia St., Naremburn. 

2SH A. Short, Young St., Lambton. 

2SM H.W.S. ‘Caldecott, 52a, Quincton Rd., Manly. 

2UI — lllhawarra Radio Club, 75, Montgomerie St., 
Kogarah. (Change "of address. ) 

2WK W. D. Kennedy, 16, Mabel St., Willoughby. 
(Change of address. ) 

2XT Austr. Made Preference League Ex. Train, 28, 
Martin Place, Sydney. 

2ZU N. S. Gilmour, 101, Wycombe Rd., Neutral 
Bay. (Change of address. ) 

2ZY N. Wollett, 33, Wolseley Rd., Mosma. 

VICTORIA., 
3AD J. A. Davey, 28, Cole St., Elsternwick. 


(Change of address.) 
SAH A. H. Faul, 3, St. Leonards Ave., St. Kilda. 


SAL H. D. Kerr, 1214, Sturt St., Ballarat. 

3AM A. Forecast, 22, St. George's Rd., Malvern. 

3AU S. H. Milligan, Allawah, Nicholas St., Chilwell. 
(Change of address.) 

3CH H.C. Harris, Sherwood St., Birchip. (Dealer). 


3CIl_ ss C*liffv Island Lighthouse. 
Ernest Cook, Glenhope, Tresco. 


Receiving station, BRS-38, owned by Mr. B. C. Bedwell at 204, 

Mos«l-y, Birmiiham., Oa the left isa straicht-circuited 0-v-1 receiver witha tuning 

range of 140 4,000 metres, ani on the right a short-wave O0-v-1 Reinartz with a range 
of 15-200 metres. 


Swanshurst Lane, 


lying researches, 


and these developments of wireless 
equipment resulted in an operative radio-television system 
of equal reliability to the. wire-connected system. 
When, according to the most conservative judgment of 
the scientists concerned, and of the Laboratories’ exécu- 
tives, the experiments had progressed far enough to assure 
operation over long distances both by wire and by wire- 
less, field experiments were undertaken, -and these experi- 
ments finally led up to the successful public demonstration 
of long-distance television CCORA at the beginning of 


R. S. Dawson, 23, Kensington Rd., South 
Yarra. 

Drewliegh Business College.’ 

H. W. Doudney, 7, Dickens St., Balaclava. 

E. H. W. Read, '147, Lygon St., East Bruns- 
wick. ; l 

Nerang Motors, Scoresby St., Kerang. 
(Dealer.) : 

G. A. Gamon, 201, Page St., Mid. Park. 
(Change of address. ) 

H. G. Selman, 35, Queen St., Geelong West. 
(Change of address. ) 

G. S. C. Semmens, State School, Queenstown. 
oe of address, ) - 
A. H. Reid, 3, Kingston St., East Malvern. 

Jones & Glew, 122, Toorak Rd., Camberwell 
LS ealers.) - (Change of address. 
chultz, 24, York St., Glenferrie. (Change 

J of address. 


D. Kerr and Muir, Ltd., 241, Bay St., North 


Brighton. (Dealers.) 
R.A.A.F., Victoria Barracks, St. Kilda Rd., 
Melbourne. 


‘ Deal Island Lighthouse. 


M. H, Stuart, 671, Mt. Alexander Rd, 
Moonee Ponds. 

Police Patrol Car No. 1, Melbourne. 

Police Dept. (H.Q:), Russel St., Melbourne. 

' (Special.) 

N.S. Taylor, 24, Dalgety St., St. Kilda. 

-Railways Inst. Wireless Club, Flinders St, 
eee. 

A. Buck, 7, Carrington St., 
(Change of address. 

We S. PR Ned 22, Cole St., Upper Hawthom. 

Dalton, 105, Murray St., Caulfield. 

ich ae of address. ) 

W. Cavanagh, 22, Marv St., St. Kilda. 

C. A. Cullinan, Bayview, Digger’ s Rest. 


Glenferrie. 


UFENSLAND, 

A. C. Walker, Oxford St., Sandgate. 

A. E. Walz, Cor, Eton St. and Sandgate RU. 
Nundah. 

D. D. Grimes, Farragindi Rd., Annesley. 

A. B. Milne (Milrose Motors), Mackay. 
(Dealer.) 

C. F. Rich, London Bay Missionary Stn., Fife 
Bay, Papua. 

A. T. Buck, Gecbung, North Coast Line. 

H. L. Miller, Cor. Ryan & Hoogley Strs., 
Hill End, Prisbane. 

H. D. Walsh, Vailima, Toorak Hill Hamilton. 

The Grand, S.W., 7th Ave., Windsor, Brisbane, 

L. J. Feenaghty, Dickson St., Wooloowia. 

M, J. McPherson, Merinda, via Bowen. 

H. J. Stephenson, Thorold St., Wooloowin. 

W. G. Ikin, River Rd., New Farm, Brisbane. 

W.E. Vining, Brickland Rd., Nundah. 

H. D. Walsh, Dickson Terrace, Hamilton. 

D.J. Harkin, 101, Flight R. A.A.F., Bowen. 


SOUTH AUSTRALIA. 

A. H. Traeger, Brigalow Ave., Kensingtoa 
Gardens. 

H. A. Kauper, 6, Rothbury Ave., Tusmore. 
(Change of address. ) 

Blackwood Radio Club, Waite St., Blackwood. 
(Change of address. y 

- P. J. Brewer, 21, Douglas St., Parkside. 

E. R. Turner, 10, Godfrey Terrace, Leabroo'e 

South Suburban Radio Club, Castle St, 
Parkside. 

Wireless Institute (S.A. Division), 6, Bakerell 
Rd., St. Peters. (Change of address.) 

W. S. Pitchford, 318, Wakefield St., Adelavie. 

West Suburban Radio Club, 44, "King St 
Mile End. 
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_A Section Devoted to the Practical Assistance of the Beginner. 


HIGH-MAGNIFICATION VALVES 
IN AN H.F. AMPLIFIER. 

Although the majority of up-to- 
date H.F. transformers are designed 
to work in.the anode circuit of a valve 
having an impedance of the order of 
20,000-30,000 ohms, it is possible, as 
has already been stated in these 
columns, to improve selectivity with- 
out introducing any great reduction 
in amplification, by substituting one 
having an impedance of 50,000 to 
70,000 ohms, with a correspondingly 
increased amplification factor. Be- 
fore making this ‘change, however, 
there are one or two points to which 
special attention should be paid. The 
grid bias should be reduced, if neces- 
sary, to a maximum of 14 volts nega- 
tive, although a lower figure % often 
- desirable. 
applied to the plate should be in- 
creased to the highest value avail- 
able, even beyond that specified by 
the makers. 

By observing these precautions it 


is possible to keep down the actual: 


working impedance to a reasonably 
low value, with the result that the 
- transformer will be able to extract a 
good proportion of the available am- 
plified H.F. energy in the anode cir- 
cuit for transference to the grid of 


the succeeding valve. 
0000 


THE POSITION OF THE FILAMENT 
RESISTANCE. — 

The present arrangement of battery 
connections, in which H.T.-, 
L.T. — and G.B. + leads are con- 
nected together and earthed and the 
filament resistance placed in the posi- 
tive lead, became standard some time 
after broadcasting actually com- 
menced, and has since been accepted 
more or less without question as being 
the best, as indeed it is, except under 
cle circumstances. 
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"The high-tension voltage ~ 


The advent of the type of valve 


specifically designed for resistance - 


capacity coupling, however, leads one 
to doubt whether there is not some 
justification for altering this arrange- 
ment and placing the filament re- 
sistance in the negative lead of such 
valves. 
Fig. 
grid 
—L.T., 


1 shows that sioviding the 
return circuit is taken to 
the grid will be negatively 


biassed to the extent of the voltage 


dropped across the resistance. Polari- 
ties are marked in the figures to en- 
able the voltage drops to be appre- 
ciated. 

In this connection it may be borne 
in mind that the anode current in a 
valve with a megóhm or more in 


Fig. 1.—" Free” grid bias. 


series is so small that adequate emis- 
sion may be obtained with consider- 


. ably less than the normal filament 


voltage. For instance, one would 


‘expect a two-volt. ‘valve to - work 
efficiently under the above circum- 
stances at 1.5 to 1.6 volts, leaving, | 


say, 0.4 volt for grid bias. 


Examination of the static char- 


acteristic curve of this type of valve 
will show that even. with 120 ‘actual 


anode volts this bias is as much as» 


can be used without lowering the 
efficiency of the valve somewhat. 


SELECTIVITY. 


A knowledge of the fact that the - 
selectivity of a receiver may be im- 
proved by increasing the ratio of its 
capacity to inductance may be turned 
to good account in the operation of 
perhaps the majority of receivers. In 
other words, the combination of a 
small coil and a large condenser gives 
a selective circuit. This being so, the 
beginner may wonder why designers 
go to the trouble of producing elabor- 
ate arrangements when by simply 
making a suitable’ change in values 
the desired results might be obtained. 
Unfortunately, . however, an increase 
in capacity results'in a reduction of 
H.F. voltage built up across the cir- 
cuit, and consequently signals will ‘ 
generally be weaker. As to whether 


. this reduction may be tolerated or not 


will depend-entirely on circumstances. 

. The principle may often be applied 
with advantage when working the 
‘ Everyman Four ’’ receiver on the 
long waves, for which no H.F. stage 
is provided, and a direct-coupled 
aerial circuit is used. Thus. there 
may be: interference on the Daventry | 


' wavelength from a powerful and 


near-by short-wave transmitter. To 
obtain the necessary conditions for 


"maximum selectivity, a small con- 


denser of about o.o002 mfd., or even 
less should be inserted in series with 
the aerial, while the loading coil 
should be of such a size that the par- 
allel tuning condenser is set nearly 
at maximum capacity for the recep- 
tion of the desired station. — | 

The ‘‘All-Wave Four’’ may also be | 
improved in selectivity by judicious - 
choice of coils; when this quality 


js particularly necessary, both aerial 


and secondary inductances should be 
of the smallest size which can be 
tuned by means of the variable con- 
densers to the wavelength required. 


OSs 


THE BEST EARTH CONNECTION. 
The advantage of a good earth con- 
nection cannot be urged too ‘often. 


The best aerial is Wasted if the earth 


connection is poor. The ideal earth 
consists of a-number of good con- 
` ductors buried just below the surface 
of the ground and extending. under 
the aerial very much as the roots of 
a tree extend beneath its branches. 
Further, the lead from the earth up 
to the set should be as: short and 
direct as possible. The average 
Water-main earth, though — usually 
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giving passable results, is anything 


but: ideal, as it nearly always goes 
to the street in front of the house, 


whereas the aerial generally extends 
backwards at the rear of the house. 


For this reason there must be many 


instances where better results could 


be obtained by burying two or three 


thick copper wires below the aerial 


and parallel to it. | 
Of the various conductors, such 
as water-pipes, etc., which are found 


available for earthing purposes, it is 


impossible to make any general state- 


DISSECTED DIAGRAMS. 
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ments as’ to which is the best, since 


the course pursued by such conductors 


< varies so greatly in different establish- 


ments. 
separate connecting. 


The best plan is to take 
wires to the 


- various possible earths and to’ try 


them one by one, in various combina- 
tions and all bunched together. In- 
discriminate bunching together of all 
possible earths does not, however, in- 
variably give good results, as there 
are sometimes one or two earth con- 
nections which make matters worse 
instead of effecting an improvement. 


Practical Points in Design and Construction. 
No. 72.—A D.C. High-tension Battery Eliminator. 


(To be concluded in next week’s issue.) 


The present series of diagrams is intended to show progressively, and in an easily understandable 
manner, the various points to which special attention should be paid in the design of typical wireless 
instruments, and at the same time to assist the beginner in mastering the .art of reading circuit 


? diagrams. 


mains current. 


The simple H.T. eliminator shown below is intended to operate on direct-current supplies 


of from 200-240 volts, and will give good results except where there is a heavy “ripple”. on the 


A voltage—dividing resistance is conmected 
directly across the mains. 
| ee resistor should be wire- 
wound, and should have a re- 
sistance of about 7,000 ohms,. assum- 
ing the supply to be in the neighbour- 
hood of 220 volts, and that ordinary 
valves are to be used in the receiver. 
About a dozen equally spaced tap- 
pings should be provided. Suitable 
coils are obtainable commercially, or 
they can be wound with No. 40 
Eureka wire, of which about 190 
yards will be required. Note that it 
is advisable to insert fuses in each 
lead, as close to the main input as 
possible. : 
The resistance specified above will 
pass about 30 milliamps, so the 
smoothing choke L, must carry at 


least that current without saturation; 
this is a very important point, as a` 


badly designed instrument may fail 


Smoothing conde nsersand a low-frequency 
choke are inserted as shown. 


entirely in its function of suppressing 


irregularities. It should also have a 
low ohmic resistance. The reservoir 
condensers C, and C, may have 


capacities of 2 mfds. each, although 
a larger size may be desirable ; addi- 
tional parallel condensers should be 
connected if ‘‘ hum ’’ is loud enough 
to be annoying. j 

In (3) the output connections to the 
receiver are shown. The voltage ap- 


plied to the valve wili depend on the. 


position of the tap X ; this can only 
be: determined approximately unless 
accurate measuring instruments are 
available, but it is an easy matter to 
make a sufficiently accurate adjust- 


-ment. 


Ignoring the resistance of the choke 
(from a practical point of view. it js 


generally possible to do so) the volt- 


Output terminals {or the receiver are 
added, with extra shunt condenser C3. 


age across the output terminals is 
proportional to the amount of resist- 
ance in circuit, provided that no cur- 
rent is flowing. Thus, if the tap X 
is joined to the centre point, on a 240- 
volt supply there will be 120 volts 
between — and +1. As soon as 
current 1s taken, however, there will 
beʻa voltage drop in the part of the 
resistor still in circuit (that between 
X and the end connected to the 
choke), so it will be necessary to move 
up the tap to a position slightly nearer 


to the positive end. 


The condenser C, should have a 
capacity of at least 2 mfds. This 
value may be found sufficient when a 
comparatively simple receiver is to be 


-operated, but 5 mfds. may be neces- 


sary in certain.cases to prevent L.F. 
oscillation in the receiver. __ 
A 16 
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‘COIL-DRIVEN LOUD-SPEAKER 


with Permanent Magnets. 


Reducing. the Maintenance Casts of Coil=driven Loudespeakers. 
By H. LLOYD, M.Eng. | 


driven speaker will agree that the realistic quality 


7 iN LL those who have heard. an open diaphragm coil- 
of reproduction obtainable with this type of in- 


strument when operated under the best conditions is of 


an amazingly high order. Many people are now using 


or experimenting with this form of sound reproducer, 
but there must be a very large number who have reluc- 
tantły decided that for them, at any rate, the maintenance 
of such a speaker is out of the question on account of 
In the days 


the energy consumed by the field windings.- 
when receivers consumed as many am- 
peres as they possessed valves this 
additional drain on the accumulator 
would not have represented a very 
large percentage increase, but to-day, 
unless one is among the few who have 
D.C. supply mains, the prospect of 
increasing the L. T. con- 
sumption perhaps three- or 
four-fold is naturally viewed 
with dismay. 

In this article the results 
are given of some experi- 
ments that have been made 
with coil-driven units, which 
show that quite adequate 
volume for all domestic pur- 
poses can be obtained with- 
out any polarising battery. 


0 


The characteristically high quality of reproduction is | 


maintained, and the input can easily be provided by a 
medium-power receiver of modern design, such as the 
‘* Everyman Four.’ 


High Flux Density Necessary. 


The axial force on the moving coil is proportional to 
the density of the radial magnetic flux in the air-gap of 
the magnet, and to get the greatest sound output from a 
given diaphragm assembly the flux density must natur- 
ally be made as high as possible. The amount. of 
electrical energy that it is necessary to dissipate in the 
windings of an electro-magnet in order to maintain this 
flux depends considerably upon the distance across the 
gap, but since a rather wide gap, whilst requiring more 
ampere-turns, at the same‘time greatly simplifies the 
mechanical requirenients in coil suspension, the electro- 
magnet generally is arranged to give ample clearance for 
the moving coil. After all, if polarising current has to 
be used, it does not very much matter about the expendi- 


ture of ‘a few more watts for the sake of greater toler- ° 


ances in the. matter of construction. The prospect of 
dispensing entirely with the polarising supply, however, 


alters the question considerably. The speaker immedi- 


AI | ° 
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Fig. t.—Electro-magnetic BP i with permanent magnet 
e . 


ately becomes a more economical and adaptable instru- 
ment; it has only one pair of supply leads, and can, if 
required, be installed at a distance from the receiver with- 
out the necessity for relay devices for cutting off the field 
current when the set is not in use. 

The first attempts made by the writer to substitute 
permanent magnets for the electro-magnet commonly 
ušed in this type of moving coil device were carried out 
in connection with magnetophones during 1923, whilst 
in charge of the Sheffield Relay Station of the B.B.C. 

In the early experimental stages of this 

N pioneer relay ` station the arrangements 
were necessarily very primitive, and in 
particular the pressure on the battery- 
charging facilities was very great. A 
Round-Sykes microphone was in use for 
local modulation purposes, and this was 
the last straw of the battery 
load, so the writer decided 
to try to produce something 
at any rate approaching the 
normal flux of 1,500 gauss by 
aa means of permanent mag- 
aa =? nets. Exceptional opportuni- 

A ties were available, owing to 
the fact that a good deal of 
special work had been done 
in Sheftield to produce mag- 
net steels of high coercive 
force. Several microphones were constructed privately, 
and fully justified the trouble taken. The output in no 
case was quite up to that of the battery-excited micro- - 
phone, but the addition of another D.E.R. valve to the 
amplifier brought the strength up to standard, and a con- 


siderable saving of energy was effected. A photograph 


of one of the actual microphones is shown in Fig. 1. 
Later the pole-pieces of one of these magnets was modi- 
fied to suit the drive-coil of a large pleated diaphragm 
loud-speaker,* but as D.C, ‘‘ juice ” became more casily 
available. this was neglected in favour of the rather 
more compact electro-magnet. 

In order to give an idea of the flux that is “necessary 
for reasonable acoustic efficiency, the curve for a well- 
known type of electro-magnet unit is reproduced in 
Fig. 2.. This shows the value of ‘‘ B” in the air-gap 
of a Magnavox field magnet corresponding to different 
currents through the windings. With the normal ‘excita- 
tion, the flux density is about 9,200 gauss. Reducing the 
current to 0.75 ampere brings the flux density down to 
7,000 gauss, the diminution in sound output as experi- 
‘enced by the ear not, however, being very serious in a 
room of ordinary size. Field strengths of this order can 


1 The Wireless World, Oct. 14th, 1925, and Aug. 4th, 1926. 
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Coil-driven Loud-speaker with Permanent Magnets.— l 
be ‘obtained with permanent magnets of not too bulky 
dimensions, and at a cost which is not excessive when it 
is considered that there is no maintenance charge. Steels 
of the cobalt-chrome series have been used for the mag- 
nets in preference to tungsten steel on account of the 
saving in weight and dimensions, and in Fig. 3 is shown 
one of these magnets applied to a coil-driven speaker 
unit. 
ment for comfortable listening in a moderately sized 


B G AUSS) 


AMPERES 


Fig. 2.—Variation of flux density with polarising current in 
air-gap of Magnavox loud-speaker. 


room, using a receiver with a 3,000-ohm valve in- the : 
last stage, and 120 to 150 volts H.T. Modern gramo- 


phone records are also very pleasingly reproduced, using 
an electro-magnetic pick- “up. The six magnets, one ot 
which is shown separately in the photograph, are of the 
same shape as those used in the microphone, being bent, 
heat treated, and ground accurately to fit the pole-pieces. 
Fifteen per cent. cobalt steel was used, the 35 per cent. 
cobalt steel not showing sufficient advantages to justify 
the extra cost. ‘The cross-section of each piece is 
3.8 cm. x 1.1 cm., giving a total flux of 130 kilolines at 
the (BH)na, point. A good deal of this is manifested as 
leakage field, but with the length of air-gap reduced to 
a minimum there is sufficient useful flux for the purpose 
for: which this speaker is intended. As a basis of coni- 
parison for different magnets, the product (Bx 7D) was 
taken as a figure of merit, representing the force on a 
one-turn coil of diameter D centimetres. 
Magnavox magnet normally excited the figure of merit 
was 57,700, whilst for a current of 0.75 ampere it was 
43,600. The permanent magnet just described was found 
on measurement to reach 38,800. The length of air-gap 
(distance between pole-pieces) in this case was 0.14 cm. 
of 0.055”, and the clearance between the moving coil and 
the pole-pieces, inside and outside, was but 10 “mils. 


Coil Suspension. 


To prevent the coil during its excursions from being 


able to come in contact with the magnet, it.is necessary ` 


when using such small clearances to employ some form 
of suspension for the coil in addition to the usual dia- 
phragm suspension of washleather or stockinette. This 
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_centring the coil. 


Quite sufficient volume is obtained from this instru- 


Thus for the 
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suspension must apply a minimum of constraint on the 
movement, and must not be of such a nature as to intro- 
duce resonance effects appreciable to the ear. Fig. 4 is 
a rear view of the movement of the speaker. referred ta 
above, with the magnet removed to show the method of 
The boss of the aluminium casting to 
which the magnet is bolted carries three attachments 
arranged at 120°. The two upper ones each consist. of 
a short strip of brass slotted, drilled, and tapped 8B.A. 
to take a screw through the end of which is a small hole. 
The lower one is a similar sized strip, but of thin spring 
steel, again with a small hole drilled through it near the 
end where it overhangs the slot in the aluminium. In 
the coil former, near.the point of junction between the 
former and the diaphragm, there are three small holes 
about sin; diam. so located as to be opposite the three 
attachments mentioned. Three threads of thin machine- 
silk are passed through these holes, each thread being 
passed through two holes, and each pair of ends coming 
out from the former are threaded through the small hole 
in the adjacent centring attachment and secured with a 
spot of melted wax. Reference to the figure should make 


- this clear; the threads are drawn only just taut, the weak 


spring at the bottoni applying ever so slight a tension. If 
on plucking the threads with a pin the diaphragm is 
caused to emit a decided note due to the vibration of the 
silk, the tension should be reduced by letting out a little 


more thread or by weakening the spring. After this ad- 


justment is satisfactorily made the suspension is com- 


pleted, by serving the threads with a coat of rubber solu- 


tion, especially at the points where they pass through 
the coil former. 
With regard to the coil former itself, when this.has to 


be very thin the best material seems to be mica, built 


Fig. 3.—Complete loud-speaker unit. On the left is shown 
one of the magnet elements. 


up to the iequired thickness from strips ait down 
to a thickness of about 1 mil.. A few inches of brass 
rod or tube is turned up truly cylindrical and polished, ` 
its finished diameter being about 6 mils less than the 
internal diameter of the coil former to be constructed. 
One end of the brass should be faced up square so that 
it may be used as a guide for the blade when triniming 
id ; A 18 
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Coil-driven Loud-speaker with-Permanent Magnets.— 
up the finished coil. 
100° C., and one or two layers of paraffin waxed tissue 
paper are wound tightly on it and bound with cotton to 
keep the paper in position until the wax has cooled. After 
removing the cotton the diameter is checked, and if correct 
the winding of the mica strip is commenced. About four 
layers will generally be required, and they are wound as 
tightly as possible, filtered shellac varnish being used to 
hold the layers together. A binding of cotton should be 
put over the mica when the proper thickness is reached, 
and about 24 hours allowed for the preliminary harden- 
ing of the shellac. Before proceeding with the winding it 
is well to build up the portions of =~ 

the -former which will not be (T2 
carrying wire up to the same 
height as the wire will occupy. 
This will further strengthen the 
former, at the same time support- 
ing the end turns of wire during 
and after winding. Strips of 
paper, accurately cut, and stuck, 
round the mica with thick filtered 
shellac, are suitable for this. In 
the coil illustrated the former is 
gin. in length, and the paper col- 
lars at each end are respectively 
in. and yin. in width, leav- 
ing a winding length of in. 
‘When the winding—which should 
be of enamel-covered wire to pre- 
serve a high copper space factor— 
is finished a final coat of varnish 
is given to the coil and the whole 
thoroughly baked. The effect Ẹ 
of this will be to melt the wax- Æ 
underneath the mica, and no dif- Y 
culty will be experienced in remov- 
ing the coil from the brass tube. 
It is convenient at this point to 
trim the ends of the coil former | 
with a razor blade, using the faced 
end of the brass tube as a guide for the blade. 

From Fig. 4 it will be seen that the flexible leads from 
the coil are brought to terminal sockets fitted in insulat- 
ing bushes in the casting. The leads consist of short 
lengths of 3/40 Litz wire, bound tightly to the coi 
former with silk thread, and carefully soldered to the 
ends of the coil winding. Vibration between the strands 
of the Litz is damped by painting it with rubber solution. 
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Constructing the Diaphragm. 


A few words in connection with the diaphragm con- 
struction may be of interest to those readers who have 
experienced difficulty in turning out a really presentable 
job with a professional air-about it. Do not use the 
heavy grades of cartridge paper; thin drawing paper 
gives better results and is easier to handle. The edges 
which averlap to form the radial joint should be shaved 


down with a safety-razor blade to a feather edge, so that, 


there is not a thick lump of paper at the seam; a little 
practice on some scrap pieces of paper will enable a joint 
to be made which is difficult to discover with the eye. 
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The brass is heated to about- 


Fig. 4.—Rear view of loud-speaker with magnet removed 
showing moving-coil suspension 


697 


In the opinion of the writer, Seccotine, though excellent 
for attaching the edge suspension and coil: former, is not 
so suitable for the seam as a form of mountant such as 
Higgins’ or Grip-fix. Before applying the adhesive the 
symmetry of the finished cone is improved by drawing the 
paper upwards with a curved sweeping motion from 
beneath the edge of a ruler held firmly down in contact 
with the table top. This gives the paper a bias in the 
direction in which it has to bend, and prevents 
the tendency otherwise present for the joint to pull 
apart during drying. . In the speaker illustrated the 
central portion of the cone has been left open. The 
reason for this is so that the position of the moving coil 
within the .air-gap can be seen, and 
centralisation by means of the ad- 
justing screws easily carried out. The 
loss in the low register at moderate 
outputs is very small and to most 
people unnoticeable, although the ad- 
justme nt never needs attention. except 
in the case of accidents through trans- 
ients in the moving coil. It is very 
iniportant that the entire moving mass 
should be very free; when displaced 
and allowed to return freely the 
vibrations should be almost low 
enough in frequency to count. Of 
course, when the magnet is in posi- 
tion and the coil connected to the 
transformer the movement will be 
practically dead-beat. a 7 


Straight Bar Magnets. 


The magnet generally 
used with the movement 
shown in Fig. 4 employs 
a L-shaped strips of cobalt 
'steel, but straight bars 
pee - may be used with success. 
In Fig. 5 are shown the 
dimensions of a magnet 
assembly giving equiva- 
lent results to the above type, whilst reducing to a mini- 
mum the miachining to be done on the actual magnet steel. 
Machining on this steel, even in the annealed condition, 
is difficult, and in any case the finishing has to be done by 
grinding after hardening, so that “the avoidance of 
machining justifies the apparent complication of the 
clamping arrangements. The bars are of standard com- 
mercial rolled section, heat-treated and machine-ground 
flat on one face, and can thus be obtained ready for use 
from the makers of. the steel. ‘The two end yokes and 
the central core are of soft iron, the lower yoke being 
bored to take the core, whilst the upper one is recessed 
and fitted with a brass bush. This holds the core pole- 
piece central, and is secured to the core by two grub- 
screws sunk in holes.tapped through the yoke and bush ; 
one of these can be seen in the sectional view. The 
magnet clamps are small brass castings, drilled.to slide 
on-oB.A. studs screwed into three of the corners of each 
of the hexagonal yokes. The earlier yokes were care- 
fully slotted with the idea of reducing eddy currents in 
the pole-faces, a pr runon recently ‘pointed out to be 
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Coil-driven Loud-speaker with Permanent Magnets,— 
neither necessary nor even desirable, the eddy current 
reaction at the higher frequencies tending rather towards 
an improvement in response characteristic than otherwise. 
The most important operation of all, upon which 
success or failure depends, is, of course, that of miagnetis- 
ing. 
then assembling them on the yokes ; the whole magnet unit 
must be magnetised at once, the Be being preferably 
bridged during the process- : 
w ith soft iron. If a number 
of similar magnets were to be 
built, the best method to 
magnetise them would be to 
construct an electro-magnet 
of special shape for the pur- 
pose, but when only one Qt 
two are to be flashed the 
simplest way is to put a 
winding on the core of heavy- 
gauge cotton-covered wire, 
say No. 14, filling the avail- 
able space, and passing a 
very large current momen- 
tarily through the winding. 


A Job for Specialists. 


Not many constructors will 
bé in a position to obtain the 
sudden rush of current 
necessary for this purpose, 
and in any case the operation 
should in no circumstance be 
-carried out except in the pre- 
sence of sonieone thoroughly acquainted with the particu- 
lar type of work. The magnet should therefore be 
assembled after carefully removing all traces of metallic 
filings from the parts, and sent to a firm of repute who 


specialise in magnetising. . It must not be dismantled 


after being magnetised, so that the winding must be left 
in Situ, where it will at any rate be available in the 
unlikely event of remagnetising being necessary. 


PWRPPEPEPEVEP SESE eed 


Wireless 
World —- 


construct. 


It is no use magnetising the bars separately and, 
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The magnets described do not represent the highest 
stage of development possible in this direction, 


_but they are simple in shape and comparatively easy to 
By employing more coniplicated forms, much . 


greater flux. densities could without doubt be obtained, 
and here is a possible. field for the cast magnet, in which 
the shape can be modified so -as to use the material to 


the best- advantage without having recourse to expensive 


machining operations. . 
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| Fig. 5.—Leading dimensions of magnet assembly using straight bar magnets. 


The Joud-speaker with moving- coil drive is begin- 
ning to enjoy a well-deserved revival in popularity, and 
an ‘effective permanent magnet system will remove what 
in the writer’s opinion is the one serious drawback to a 
device which, although in itself not new, possesses the 
power, when used in conjunction with the recent develop- 
ments in diaphragm technique, to set up a new standard 
of quality in broadcast reception. 
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_ TRANSMITTERS’ NOTES 
AND QUERIES. 
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Mr. A. J. Baker (G 6QH), 23, Third 
Ave., Bush Hiil Park, Enfield, tells us 
that he has received a report from a lis- 


tener in Bellerive, Tasmania, who over-: 


heard his two-way communication ‘with 
1CW in Tripoli when using only 6 watts 
input. He has also worked with amateurs 
in 32 different countries during the past 
twelve months on 45 metres, the input 
never exceeding nine watts. Mr. Baker 
informs us that he is temporarily giving 
up his station. 

Mr. Louis Era (EB 4BC), 46, Avenue 
Van Put, Antwerp, was in two-way com- 


May 15th, at 


munication on Sunday, 
Lieut. E. S. 


about: 1800 G.M.T. with 


‘Earle, Ichiban,’ Keppel | Harbour, Singa- 
pore, 


who is now using the call-sign 
VS 1AB in place of SS 2SE and AM 2SE, 
by which this station was formerly dis- 
tinguished. 
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New Call-signs and Stations Identified. 


G 2LW .F. H. Lawrence, Lyncroft, Albion Rd., 
- Sutton, Surrey. (Transmits on 8, 45 and 
99 metres. ) 

(This call-sign w as state, in error, in our 
issue of May 18 to belong to Mr. W. L. 
Benham.) 

(ex 2BWO). J. H. Blakeley, 5, Hazel Grove, 

_ Blackpool. 

metres.) 

(This call-sign was formerly held by Mr. 
Fae Ww. Sellars, at Chorley, Lancs.) 

Woods, 81, East Parade, Harrogate, 

ill welcome reports giving details of 

weather conditions, etc. 

2APQ J. A. Cornell, 53, Trent Rd., Brixton, S.W.2. 

2BHW B.T. Chapman, 53, Carlton Rd., EN 

Thames. (Change of address.) 


G 6LY 


Gé6WD G. 


(Transmits on 45 and 419° Road, Pendleton, Manchester. 


E/12, dealing with ‘‘ Goltone ” H.T. Bat- 


Constructor, 


| CATALOGUES 


RECEIVED. 
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Electradix Radios, 218; Upper Thames 
Street, E.C.4, 68-page "catalogue of all 


-classes of Wireless Apparatus, Compo- 


nėnts, and Accessories. 
Metrovick Supplies, Ltd., 155, Charing 
Cross Road, London, W.C. 2. Broadsheet 


- descriptive of the “ Cosmos ” Three-Valve 


Resistance Capacity Coupled Set. 

Ward and Goldstone, Ltd., Frederick 
List No. 
tery Eliminators and Kits for the Radio 

: Tungstone Accumulator Co., 


E.C.4, Folder describing the Tungsten 


‘Pure Lead Accumulator. 
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Ltd., St. 
-Bride’s House, Salisbury Square, London, 
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‘CURRENT TODICS 


News of the Week in Brief Review. E i 


THE HAPPY WORKHOUSE. 
A broadcast receiving system is being 
installed in the Marylebone Workhouse. 


i oo0ooao l 
' STRAIGHT FROM THE UMPIRE'S 
“ MOUTH. 
Loud-speakers are to be used on the 
tennis courts at Wimbledon this year to 
enable onlookers to hear the scores. 


0000 


DERBY TRAFFIC CONTROL. 

To-day’s Derby traffic will be controlled 
without the aid of wireless vans, which 
have been used in previous years. It has 
been found that the best arrangement is 
a ‘system of telephone posts in conjunc- 
tion with the facilities. offered by the 
A.A. and R.A.C. 
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FREE STATE'S WIRELESS IMPORT 
- DUTY. 

Despite the appeals of the Irish wire- 
.ess trade for the removal of the duty on 
imported wireless apparatus in the Irish 
Free State, a motion in favour of the step 
has been defeated in Dail Eirann. The 
Minister of Posts and Telegraphs states 
that the duty is essential to 
cover the difference between the 
expenditure upon broadcasting 
and the receipts from licence. 
fees. The question may receive 
further consideration when a 
substantial increase occurs in 

the number of licences. 
"000 

AERIAL DRILL TO MUSIC. 

A novelty at this year’s Royal 
Air Force Display will be musi- 
cal drill by wireless telephony. 
This is a variation of an old 
favowrite in which complicated. 
manceuvres were carried out on 

radiotelephonic instructions, At 
' Hendon on Saturday, July 2nd, 
a series of popular tunes played 
by the R.A.F. Central Band 
and transmitted by wireless will. 
provide the setting to which the 
aircraft will carry out a musical 
aerial ride. 

This new form of jazz will be 


carried out by No. 41 Squadron, = 


SUMMERTIME WIRELESS. This photograph, taken recently: 
on the River Lea, is an effective reply to those who suggest 


which is part of the Home De- 
fence Force, with headquarters 
at Northolt. 
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ORCHESTRAL ECONOMY. | 
Broadcast receivers are displacing 
orchestras on the boats of the Hudson 
River Navigation Corporation. 


0000 
| UNWANTED. 
A temporary ban has been placed € on 
mobile broadcasting stations ‘by the 


American Federal Radio Commission. 
Stations of this type are said to have 
caused ‘‘ a considerable amount of inter- 
ference.” 
ooo0oo 
. COLD COMFORT. - 

A recent cold spell in Lithuania has 
been attributed by a certain sect to the 
harmful influence of wireless aerials, 
which picked up ‘‘ waves of cold.” 

The same phenomenon. has _ been 


observed by a Wigan listener who states 


that certain broadcast transmissions leave 
him cold. 
fomememe) 


GRIMSBY BEAM STATION. 
On page 632 of our issue of May 18th 
the wavelength of the Grimsby beam 


transmitting station (GBH) was erron- | 


eously given as 29.906 metres. The actual 


wavelength is 25.905 metres. 
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that wireless is only a winter pastime, 


DOES IT EVER CLOSE DOWN ? 
A broadcasting station controlled . 
entirely: by women has been established 


` at Stephen’s College, Columbia, Missouri. 
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CALLS ACROSS THE ATLANTIC. 
Up to Tuesday, May 17th, the number 
of wireless telephone calls between this 
country and the United States amounted 


` to 893. 


In a written Parliamentary reply, 
Viscount Wolmer, Assistant Fostmaster- 
General, stated that the receipts covered 
working costs but not interest or depre- 
ciation. 
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SHORT WAVES AND SOLAR ECLIPSE. 
The Radio Society of Great Britain in- 
vites the general public to participate in 
the experiments which the society will 
conduct with short waves during the 
period of the eclipse of the sun on 

June 29th. 

Details will be sent to non-members on 
receipt of one shilling in stamps. Com- 
munications should be addressed to the 
society at its offices, 53, Victoria Street, 
London, S.W.1. | 
Á oo0oo0o0 
BOGUS WIRELESS 

INSPECTORS.. 

Three owners of broadcast 
receivers in Toronto were re- 
cently the victims of thieves 
who represented themselves as 
officers of the radio service on 
a tour of inspection. The 

‘* officers ’’ confiscated the sets 
and made their escape. They 
have not been heard of since. 

oo0oo0oo0 


THE WIRELESS TYPEWRITER 


A device for sending type- 
writing by wireless is reported 
to have aroused the interest of 
Signor Mussolini, who will 
shortly witness demonstrations 
between Rome and New York. 
. The rights of the invention,’ 
%| which is based on short waves, 

are stated to have been acquired 

by the Marconi Company, but 
* at the time of going to press no ` 
information .on this point had | 
_ been receive at Marconi 
House, London. 
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WIRELESS ACROSS ARABIA. 

Wireless communication has been estab- 
lished across. Arabia between Rayad, 
Mecca, Hvile; and Medina. King Ibn 
Saud left Rayad on Friday, May 20th, 
after sending the first wireless message 
between his two kingdoms. 

0000 


THE FINISHING TOUCH. 
The importance of wireless as a recog- 
. nised feature of modern home life is being 
more and more emphasised, and it 1s 
significant of the trend in this direction 
that wireless sets are being incorporated 
as an integral part of housing schemes. 


An interesting example of this is the, 


Richings Park Estate at Iver, Bucks. 
When complete, this estate will com- 
prise 2,000 houses, some 200 of which 
have already been’ completed. Each 
house is equipped with a two-valve Geco- 
phone set, complete with loud-speaker and 


Osram valves, the aerial being erected, 


beneath the roof. 
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THE VOLTA CENTENARY. | 

The Volta Centenary Exhibition, to 
commemorate the death of the great 
physicist in 1827, was opened by the King 
of Italy-at the Villa Olmo, Lake Como, on 
Saturday last. 

The exhibition includes an international 
section devoted to electrical communica- 
tions, while the Italian Admiralty has 
erected a special 25-kilowatt short-wave 
transmitter which will work during the 
period of the exhibition and will link up 
Como with Milan by wireless telephony 
for the first time. 

The national commemoration of Volta 
is to take place on September 19th in 
Rome, and will be opened with a speech 
by Senatore Marconi in the Capitol. 
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SATURDAY'S SHORT-WAVE TEST 
FROM WGY. 

On Saturday next, June 4th, 
General Electric Co.’s station, WGY, at 
Schenectady, will launch its second 24- 
hour test, transmitting simultaneously 
on 22.02 and 32.77 metres, both trans- 
missions being modulated from the same 
source with voice and music. It is 
possible that both transmissions may nat 
be heard at the same time. The test will 
_begin at 6 p.m. (B.S.T.). ; 

The station director of WGY, Schenec- 
tady, is anxious to receive reports from 
British listeners. It is pointed out that 
observations between 10 p.m. and 6 a.m. 
B.S.T. will be of particular interest. The 
principal data required are time heard, 
signal strength, quality, and amount of 
fading. i 
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A WORD FOR THE CONSTRUCTOR. 

“ Wireless does more than provide us 
with a supply of dance music and news 
bulletins. It develops character, it 
elevates, and it educates. It teaches us 
to be determined, resourceful, patient, 
and proud. You cannot build a set and 
finish it without being a bit better than 
you were before you commenced, even if 
the darned thing won’t work.’’—‘‘ Aerio ”’ 
in the Glasgow Weekly Herald. 
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LATOUR PATENTS PROBLEM. 
There are indications that the Radio 


Corporation is intending to follow the lead 


of the Hazeltine Corporation of America 
and the British Marconi Co. by issuing 


licences under its patents to manufacturers - 


who desire them, writes our New York 
correspondent. “One or two large manu- 
facturers have already acquired such 
licences, only to find that they are not 
enough, in that the Latour Corporation (a 


subsidiary of the Hazeltine Corporation) 


claims that certain Latour patents are 
essentially involved in a modern broadcast 
receiver. It appears to have been over- 
looked that, although the- R.C.A. was 
licensed under these Latour patents, it 
had not the power to sub-license. 
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UNIVERSITY COLLEGE APPEALS TO 
LONDON. 
In celebrating its centenary this year, 
University College, London, is making a 
special appeal to Londoners for funds to 


A STUDY IN CONTRASTS. The large 
valve is on2 of the ‘latest Cossor trans- 


mitter type; its small brother is a 


| Stentor Six. 


meet some of the essential needs of its 
work. 

University College, which is the 
Mother College of London University, 
was founded in 1827 to provide a centre 
of university education open to all with- 
out distinction of race, class, or creed; 
moreover, it was the first university insti- 
tution in this country to establish labora- 
tories for the teaching of chemistry, 
physics, and engineering. It was in the 
electrical laboratories of University 
College that Prof. J. A. Fleming invented 
the thermionic valve. 

The increase in the number of students 


and the necessary expansion in buildings ~ 


has laid on the college a serious financial 
burden, because its endowments have not 
kept pace with its growth; actually the 
college derives Jess than 15 per cent. of 
its income from this source. £235,000 is 
needed for endowment, while only 
£36,000 has as yet been raised. A large 


proportion of the sum already received. 


has come from the provinces and abroad. 
Hence the special appeal, to the business 
houses, industries, and citizens of London 
to help London’s own university. 

The total amount which the college is 
endeavouring to raise is £500,000, to 
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cover, besides endowment, the erection of 
new buildings and the provision of new 
electrical and engineering equipment. 
Cheques should be drawn in favour of 
the University College, London, Cen- 
tenary Appeal Fund, and crossed National 
Provincial Bank, and should be sent to 
Sir Robert Kindersley, G.B.E., Univer- 


sity College, London, Gower: Street, Lon- 


don, W.C.1, who is the honorary treasurer 
of the Centenary Appeal Fund. 
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WIRELESS AND THE CROWN 
COLONIES. 

The development of wireless in the 
Crown Colonies and Protectorates is one 
of the questions under discussion at the 
Colonial Conference now meeting in Lon- 
don. During the past fifteen years about 
thirty small stations have been erected, 
being used mainly for local requirements 
and communication with shipping, but 
they are regarded as the preliminary 
links in a chain of‘ Empire eommunication 

which may be ltimately established. 

Ceylon has taken the lead in establish- 


_ing a broadcasting, service, while the 


possibilities of development in this direc- 
tion are being considered by Hong Kong, 
Palestine, the Gold Coast, Cyprus, and 
Zanzibar. l 
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IMPORTANT U.S. ‘“*NEUTRODYNE" 

l JUDGMENT. 

A legal decision regarded by many as 
one of the most important in the history 
of American radia has been handed down 
by the United States Circuit Court of 
Appeals, writes our New York correspon- 
dent. Briefly, it is decreed that every 
‘ neutrodyne ” receiver involves infrinze- 
ment of (he asuiralsing patents issued to 


Hartley and Rice. 


The sole licensee under these latter 
patents, in the broadcasting field, is the 
Radio Corporation of America. If the 
decision stands—and it is unusual to carry 
an appeal in such a case to a still higher 
court—its effect upon the American in- 
dustry will be tremendous, as the Rad 
Corporation will have very heavy royalties 
to collect and will be in control of practi- 
cally all the important radio patents. 
Possible exceptions are those of Latowr, 
relating, amongst, other things, to a 
method of neutralising and the use of a 
common battery. . 
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“HOT STUFF." 

” An idea that station WEAF, New 
York City, was about to broadcast some 
“hot stuff ’’ recently brought a flood of 
enquiries from newspaper reporters. 
They were disappointed to learn that the 
“ hot stuff ° was merely a talk-on chem- 
istry entitled “ A Modern Inferno.” 


0000 


TRANSMISSIONS FROM HOLLAND. 

As we go to press we learn of an altera- 
tion in the times of transmission from 
PCJJ given on page 702 of this issue. 

To-morrow evening (Thursday) trans- 
mission will be.from 5 to 8 p.m. G.M.T.. 
and the same schedule will be observed 
on June 7th and 9th. 
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The Use of a Milliammeter 


in Receiving Circuits. 


LL things considered, it is amazing how 
little attention is paid by experimenters 
i in general to the plate currents of the 
valves they are using. Milliammeters that are suitable 
for measuring these currents can be obtained quite 
cheaply, and their utility seems to be as great for the 
purposes of experimenting asis a clinical thermometer 
to a doctor. 


Iù the first place, it really is essential that experi- 


menters should know the condition of the valves they are 
using. Nowadays, when nearly every valve is a dull 
emitter of a type which’ must some day or other lose its 
emission, the only means of checking valves in this respect 
is to measure the plate current under the standard condi- 
tions laid down by the manufacturer as appropriate for 
use with the particular type of valve. Plate currents of 
valves under working conditions vary from half a milli- 
amp. up to 20 milliamps. or even more, and it is there- 
fore useful to have an instrument with two ranges, say, 
o to ro milliamps., and o to 50 milliamps. ; this, how- 
ever, is not essential, and we might quite well consider 
the experinienter as being in possession of a milliammeter 
of good quality reading from o to 20 milliamps. 


Checking Emission. 


It is convenient, in order that the process of checking 
valves may be adequately carried out, to have a small 
valve testing board, arranged as shown, with either 
a pair of terminals or a jack to which the milli- 
ammeter can be connected. 
should be checked against their published: characteristics 
by the application of suitable H.T. and grid bias volt- 
ages, and a record may advantageously be made of the 
readings obtained. It is naturally assumed that the 
correct H.T. and L.T. voltages are applied to the valve 
at the time that measurement is made, and it 1s very con- 
venient to have some handy means of ensuring this. 


Assuming, then, that the valves are in order, we may 


next proceed to consider how the instrument may be em- 
ployed in connection with reception experiments. First 
and foremost, provided that we can measure individual 
valve currents (and as a last resort we can do this. by 
_ putting the valves into the receiver one at a time), we can 
ascertain first that the plate circuits of the valves are 
continuous, and, if the current is normal, we know further 


that the resistance in these circuits is not abnormally high. - 


This serves as a check on continuity and also on partial 
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Valves when first bought ` 
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By “EMPIRICIST.” 


oe 
discontinuities, such as dry joints and so forth. 
If. the valve filaments have. an abnormally high 
series resistance, which in the writer’s experience 
is a case not infrequently met with, a milti- 
ammeter in the common feed circuit will show 
this up, if not in an individual valve, then as the 
valves are being successively put into circuit, the effect 
being that the feed current, instead of rising, as valves 
are inserted in their holders, one after another, will fall 
owing to the decreasing voltage across the filaments. 
This point should always be watched for, in any case of 
doubt, as it is an extremely easy matter to set it right. 
It is most frequently encountered with .two-volt valves, 


Simpie testing board for measuring valve anode current under 
etandard conditions. 
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inasmuch as a small volt drop in the supply lead repre- 
sents a large percentage change in the filament voltages. 
A milliammeter used in the above manner is also a very 
useful check on the continuity of grid circuits. If we 
are measuring the plate current of any one valve and 
vary the grid voltage we can. see at once if the plate 
current varies in conformity, or, in other words, if the 
valve ‘‘ answers to bias.’’ This is easy to arrange if the 
grid return lead is connected to a separate terminal to 
which grid bias can be applied, but is; of course, impos- 
sible when the return is direct to the filament, unless the 
grid lead is disconnected. - The latter course being per- 
haps advisable when tracing a difficult fault. The point 
of these tests which seems to be of outstanding importance 
is that they include every possilility of error. We may 
test for continuity of grid and plate circuits in the ordin- 
ary way and then be misled by a had contact, either 
between the valve holder and valve legs, or else within 
the valve itself. A test carried out as above described 
with a milliammeter tests right up to the valve electrodes. 


Testing for .Self—oscillation. 


Another useful purpose to which a milliammeter can 
be applied is in checking whether a set is in a state of 
self-oscillation. When oscillation occurs, it is invariably 
accompanied by a rise or fall in the feed current to one 
of the valves in the circuit, and this will be indicated by 
a change in the common feed current. The milliammeter 
for a test of this kind is best connected so as not to 
include the heavy current usually passing through the 
power output valve. If the set is made to work with 
the aerial disconnected, so that no signals of appreciable 
magnitude are being picked up, the reading of the milli- 
ammeter may be noted, first with the set as it stands, and 
secondly when each of the grid terminals are either 
touched with the finger or else connected direct to their 
appropriate bias points. If there is no change in feed 
current in these conditions the set is not oscillating, but 
if a change occurs it certainly is. The tracing of the 
causes of oscillation in a set is too big a miatter to be 


dealt with here, but systematic analysis of the various: - 


possibilities with the ‘aid of a milliammeter is’ the rea] 
method of attack. 1 ee . 

We come now to the uses of a milliammeter in a set 
which is functioning correctly under actual working con- 
ditions, and in this connection there are two most useful 
applications, the first being with the instrument in the 
plate circuit of the detector valve, and the second using 
it in the plate circuit of the power amplifier. 

In the first case, the current will vary to a greater or 
less degree when a strong station is being tuned in. If 
the grid’ condenser and leak method of rectification is 
being used the tuning-in or a carrier wave’ will result in 


a drop in the current which should be quite perceptible in - 
the case of a station of moderate strength, and will thus 


give an indication of a rough-and-ready character as to 
the ‘signal strength of such a station. . 


A comparison between a number of different stations 


(if this is possible according to the position of the re- 
ceiver) will show whether the set is at fault or whether 
certain stations are abnormally weak. 

If the ‘‘ bottom bend ”’ method of detection is being 
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used the plate current of the detector valve will rise 
when a station is tuned in. In general the deflection of 


~ the -milliammeter will be less under corresponding con- 


ditions ‘as this method of detection is comparatively in- 
efficient, though on the other hand if the high-frequency 


‘amplifier used in conjunction with it is of really good 


efficiency the change in current will be equally satis- 
factory and can be used just as readily for making 


observations above described. 


Grid Bias Adjustment. ~ 


The last use of a milliammeter, namely, in the plate 
circuit of a power output valve, is of such importance 
as to be almost a necessity. Power valves, as is well 
known, are specially designed so as to have a large 
range of ‘‘ straight characteristic,’ and provided the 
voltages on plate and grid do not pass outside the limits 
where this condition of straightness holds good, the 


average value of the current passing through the milli- 


ammeter should not change and its pointer should in 
consequence remain steady. 

If, on the other hand, the limits of ‘‘ straight charac- 
teristic °’ are exceeded a, movement of the pointer will 
occur in one direction or the other in conformity with 
the. signals being received. | | 

The first use of the instrument is to get the value of 
grid bias correct. ° This can be done by tuning in a 
strong station first of all at low volume so that no kick 
on the. milllammeter needle takes place, and then 
gradually increasing the volume until the needle begins 
to move. If the movement of the needle under these 
conditions is in a downward direction corresponding to 
each signal impulse, then the value of grid bias is too 
If on the other hand the needle kicks in an up 
ward direction, the value of bias is excessive. By care- 
ful adjustment and observation the bias can be so set 
that the direction of movement of the needle, when over- 
loading just begins, is indeterminate, and this is the 
right setting. a o 


Locating Source of Distortion. 


The grid bias being correctly adjusted the instrument 
can be used as a check on overloading and as a means 
for differentiating between distortion which is taking 
place at the transmitting end and that at the receiving 
end. The distorted quality popularly known as 
“ blasting ’’ is quite unmistakable, but it is often a 
matter of difficulty to determine whether the transmitter 
or receiver is at fault. The milliammeter used as just 
described is æ sure guide on this point. 

A receiver with a milliammeter permanently connected 
in the plate circuit of the last valve has an immense 
advantage, inasmuch as that not only can the question 
of distortion be checked, but also a watch kept on the 
state of the batteries. The course of discharge of the 
accumulator will be accompanied, by a drop in the plate 
current of the valve, and the: latter will be a guide 35 
to the condition of the accumulator. A fall in plate 


‘current apart from this regular, drop will- indicate eithe! 


a fall in H.T. voltage or else a loss of emission in the 
valve. These points can be separately checked up, bv! 
the use of the instrument lies in the first warning which 
is given that something is. wrong. 
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A Section Devoted to: New Ideas and Practical Devices. 


_ SHORTING-PLUG. 

An. emergency shorting-plug for 
certain screw-in resistance holders 
may be made from a burnt-out flash- 
lamp bulb by connecting a wire from 
the outer threaded casing to the centre 


contact, or by bridging the space be- 


tween them with solder. E. W. W. 
0000 
CONDENSER CONNECTIONS. 
In many circuits—the ‘‘ Every- 
man Four,’’ for instance—it is advis- 
able to earth the container of the 


Mansbridge reservoir condensers. A` 


method of doing this which is ex- 
ceptionally neat and which consider- 
ably simplifies wiring, is shown in the 
diagram. 

The knurled terminal and lower 
locking nut are unscrewed from one 
side of the condenser, and the Bake- 
lite insulating washer removed. The 
paint on the top of the metal case is 
then scraped away over the area 
covered by the Bakelite washer. The 


soldering tag, or one of larger size, 


Simpie method of earthing case of 
Mansbridge condenser. 


\ 
is then replaced so that it makes con- 
tact with: the metal case, and is 
clamped in position with the knurled 
terininal. - This provides a good elec- 
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trical contact with the case and also 
with one side of the condenser. If 
desired, a plain washer may be as- 
sembled beneath the soldering tag in 
order to raise it slightly to facilitate 
soldering. B. H. N. D. 
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H.F. TRANSFORMER 
CONSTRUCTION. 


Although the form of construction 


indicated produces a coil of square 


section it will be found that, as far 


‘Plug-in former for interchangeable H.F. 
transformers. 


as actual results are concerned, the 
efficiency will be but little less than 
that of cylindrical or hexagonal coils. 
It will be seen from the diagram 
that two spacers are cut from ebonite 
sheet (fin. thickness is suitable) and 
‘‘ halved ’’ together in the manner of 
ega-box partitions. ‘The spacers are 
secured to a circular ebonite base with 
screws fitting into holes drilled and 
tapped upwarts into the edge of the 
spacers. . l 
The primary and neutralising wind 
ings are supported on the strips left 


. spacers. 


at each side of the spacers, the com- 

mencement of the primary winding 

being wound in the hack-saw slot S. 

The end of the primary winding is 

terminated at the small round-head 

screw shown imthe top of one of the 
C. S. 

i 0000 

“ ALL-WAVE FOUR” SPACERS. 


In the ‘‘ All-wave Four ” receiver 
the ends of the primary and neutralis- 
ing windings of the transformers are 
anchored to screws in the ebonite 
spacers, and connection. to the pins of 
the coil former is made by means of 
an additional lead. The following 
method dispenses with the screws :— 

Small ebonite blocks about }in. 
square are cut from a Spare spacer. 
Two saw-cuts.are made at right 
angles on one side .of each block. 
The little blocks are mounted with 
adhesive on the face of the spacers, 
one at each end. The ends of the 
transformer windings can then be 


taken through the. saw-cuts, across 


- Method of terminating primary and `- 
neutralising windings in ‘* All-wave 
Four ” transformers 
the windings, and so to the pins on 
the base of the coil former, as shown 


-in the accompanying sketch. | 


W.-R. P. 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. All photographs published will be paid for. - 


Remote Control. 

Remote control was the topic chosen at 
an informal meeting of the Musweil Hill 
and District Radio Society on May 18th, 
when details of the ‘‘ Lotus” remote 
control, which had been sent for: the 
society’s inspection, were discussed. Mr. 
L. Hirschfeld, B.Sc., gave an interesting 
impromptu talk, in which he -described 
practically every possible method of 
using remote control. He dealt with his 
own ingenious system, whereby his mains 
receiver could be switched ‘‘ off’? and 
‘‘on’’ from any room. This was worked 
by a ‘‘ Weston” relay with a rotating 
ratchet switch and mercury contacts. The 
device had given excellent service for 
over a year. 

Particulars of future meetings can be 
obtained on application to the hon. 
secretary, Mr. Gerald S. Sessions, 20, 
Grasmere Road, Muswell Hill, N.10. 


Oon00 


A Portable Super-Het. 


Mr. Alford, of the 
Co., Ltd., lectured 


Igranie Electric 
before a -large 
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FIELD DAY AT MILL HILL. Members of the 
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FORTHCOMING EVENTS. 


WEDNESDAY, JUNE ist. 


Tottenham Wireless Socicty—At 8 p.m. 
At 10, Bruce Grove. Business Meeting, 
followed by Discussion Evening. 


THURSDAY, JUNE 2nd. 


Golders Green and Hendon Radio Society. 
—At 8 pm. At the Club House, Willi- 
ficld Way, N.W.11. Exhibition of 
Members’ Apparatus. 


WEDNESDAY, JUNE 8th. 


Vuswell Hill and District Radio Society.— 
At 8 p.m. At Tollington School, Tether- 
down, N.10. Demonstration and Lecture 
on “ Electric Accumulators,” by Mr. W.- 
Schofield (of Messrs. The Hart Accumu- 
lator Co., Ltd.), 


audience of the Hounslow Wireless 
Society on May 17th, demonstrating the 
Igranic Nevtrosonic seven-valve portable 
receiver. The lecturer said that, as its 
name suggested, the Neutrosonic was a 
super-heterodyne receiver in which the 
H.F. stages were neutralised. A stage 
of H.F. amplification preceded the first 
detector, while a separate valve was 
used for the oscillator, and there were 


Golders Green and Hendon Radio 


Society photographed with their temporary transmitter at Mill Hiil on a recent 


Sunday, 


when communication was secured with amateurs in Nottingham, Isle of 


Wight, Scotland, and Ireland. 


sigue Google 


two stages of intermediate amplification. 
He explained that only one stage of L.F. 
was required, owing to the very high 
amplification obtained in the intermediate 
amplifier, 

The receiver and its frame aerial were 
housed in one case and the requisite bat- 
teries and loud-speaker in another. The 
complete outfit was of fairly considerable 
weight, and although an ideal set for the 
motorist it was certainly not the portable 
for a country ramble. The construction 
of the instrument was of an excellent 
standard throughout. 

Hon. secretary: Mr. W. R. Collis, 7, 
Algar Road, Isleworth. 


oo0oo0o0 


H.F. Problems. 


Some useful tips were gleaned by the 
iess expert members of the North Middle- 
sex Wireless Club at the last meeting, 
when the erection of a new aerial was 
undertaken, the work being carried out 
under the supervision of Mr. W. 
Gartland. ~ 

The club hopes to hold a field day 
on July 9th. 

The subject of high-frequency ampli- 
fication was dealt with in a lecture by 
Mr. Gartland, who admitted that since 
a recent. debate on the topic he had be 
come converted to the idea that one 
stage of H.F. amplification might be dis- 
tinctly worth while. After relating his 
disappointing experience in H.F. ampli- 
fication using the ordinary general-pur 
pose valve, the lecturer opened a di 
sion on the advantage of the neutrodyne 
method of securing stability. He con: 
cluded with particulars of an efficient 
short-wave circuit using plug-in coils of a 
well-known make. ` In this circuit the 
aerial was coupled by a single turn, and 
there was no earth connection, The 
circuit had proved remarkably efficient 
in the reception of American signals. 

Hon. secretary : Mr. H. A. Green, 10), 
Pellatt Grove, Wood Green, N.22. 


9000 
Carrying on in Summertime. 

The summer season will not be an idle 
one for the Ilford and District Radio 
Society, which has decided to hold 
monthly meetings on the following dates: 
June 23rd, July 21st, August bth and 
September 15th. In addition it is & 
pected that the society will hold a 
field day. 

Hon. secretary: Mr. H. H. Can, %, 
Lynford Gardens, Goodmayes. 
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STAPLE H.F. COUPLING UNIT. 


Uniform stability over the entire tuning 
range of the condenser can be obtained 
in a high-frequency amplifier by care- 
fully arranging the neutralising and pri- 
mary windings so that the bridge which 
is formed remains correctly balanced over 
the range of frequencies to which the cir- 
cuit tunes. This is accomplished by pro- 
viding a tight coupling -between the 
primary and neutralising windings, 
making ther exactly similar and so plac- 
ing the turns that both windings are 
equally influenced by changes in the 
tuning of the winding forming the grid 
circuit. If not balanced self oscillation 
usually arises when the tuning con- 
denser is near the zero of its scale, owing 
to the reduction in damping. It is 
desirable, therefore, in an H.F. intervalve 
transformer to increase the extent of 
coupling between primary and secondary 
as the capacity of the condenser advances. 
This requiremént is achieved in the new 


The Hammarlund H.F. intervalve 
transformer, in which the coup- 
ling between primary and 


secondary windings varies with the capacity of the tuning 


condenser. 


Hammarlund Auto-Couple Coil obtainable 
from‘ Rothermel Radio Corporation of 
Great Britain, Ltd., 24-26, Maddox Street, 
Regent Street, London, W.1, by fit- 
ting a cam to the projecting end of the 
variable condenser shaft, which, mov- 
ing against a stop, alters the position of 
the primary with regard to the station- 
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ary secondary winding. Adjustments 
are provided so that the extent of coupling 
can be regulated either at maximum or 
minimum setting. The primary winding is 
centre tapped, so that neutralising can be 
arranged in-the usual manner, whilst the 
user can carefully adjust the cam action 
so as to produce Just the required increase 
in primary to secondary coupling as the 
tuning capacity approaches a maximum 
and in combination with the particular 
type of valve adopted for H.F. amplifi- 


cation. 
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The new Formo ‘“ gang”’ 
condenser, The centre dial 
operates all three condensers, 
while individual adjustment is 
provided for two of the con- 


H.A.H. JACK. - 

In wiring up the extension points from 
a broadcast receiver to the various rooms 
of a house, the use of some form of plug 
and jack connector is to be preferred to 
fitting terminals elevated on ebonite. 

Messrs. A. H. Hunt, Ltd., H.A.H. 
Works, Tunstall Road, Croydon, have 
recently introduced a useful form of jack 
with cover and secured to an ebonite 


= mounting plate. The jack is intended for 


mounting vertically against the wall, and 
being only about Jin. in width can usually 
be secured to the beading of woodwork so 
as to be quite inconspicuous and occupy 
very little space. 


0-0-00 
FORMO GANG CONDENSER. 
No provision is usually made when 


linking condensers together on a common 
shaft for the purpose of simultaneously 
tuning several circuits, such as is required 
in a two-stage high-frequency amplifier 
for making small adjustments individually 
to any one condenser. 

The Formo Company (Arthur Preen & 
Co.. Ltd.), Crown Works, Cricklewood 
Lane, London, N.W.2, 


have evolved an 


densers, so that three tuned stages can be critically brcught into step. 


The tuning condenser is beautifully 
finished and is practically perfect both 
mechanically and electrically. The tuning 
coils, which’ at first sight appear to be. 
self supporting and air spaced, are 
stiffened by attachment to a thin sheet 
of celluloid. 


entirely new form of construction for 
‘linking together several’ condensers for 


simultaneous tuning. The main geared 
dial drives all three condensers, being 


‘positively locked on to’ the shaft of the 


centre condenser, subsidiary dials pro- 
viding separate adjustment to the other 


700 


two. By this means all three condensers 
are rotated on one knob, whilst small 
differences in the setting of any one con- 
denser can be readily made without dis- 
turbing the settings of the others. It 
is obvious that even if correctly set in 
one -position the three tuning con- 
densers, unless the plates are shaped to 
follow a logarithmic Jaw, cannot for any 
given movement produce a correspond- 
ing change of wavelength in each of the 
several tuned circuits. This new Formo 
condenser makes provision for critically 
adjusting each of the condensers, at the 
same time bringing all three dials roughly 
to the required position. The method of 
transferring the rotation from the centre 
condenser is ingenious, and makes use of 
two parallel ebonite bars. 
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INTERCHANGEABLE 
ae H.F. COUPLINGS. 

The H.F. transformers described in 
connection with the “ All-Wave Four” ! 
were primarily designed for amateur 
home construction, and not for commer- 
cial production. It is, therefore, all the 
more gratifying to find that manufac- 
turers are turning their attention to these 
coils, and, moreover, 
apparently overcome the difficulties which 
must be encountered when attempting to 
produce them on a commercial basis. . 


1 The Wireless World, April 27th, 1927. 


Cossor’s Radio Mail. | 


The current issue of Cossor’s ‘‘ Radio- 


Mail” contains several topical. articles of 
particular interest to the dealer, and in- 
cludes a useful contribution on the sub- 
ject of resistance amplification. 


5000 


A Transatlantic Feat. | ‘ 


The Mullard Co. have received a letter 
from Mr. O. B. Kellett (G5SKL), South- 
port, giving details of remarkable low 
power transmissions. During these trans- 
missions Mr. Kellett used a Mullard 
“0/40” valve as oscillator, and suc- 
ceeded in working the Canadian trans- 
mitting station NC-1DM, owned by Mr. 
S. H. Appleton, Caledonia Mines, Nova 
Scotia, with the exceptionally low input 
of .925 watt and on a wavelength of 45 
metres. 

0000 


Valve Manufacture—a Forgotten Factor. 


So much attention is paid to the in- 
ternal construction of a valve that one 
is inclined to overlook the care and 
trouble involved in the manufacture of 
the glass container. The importance of 
glass as a valve constituent is the in- 
teresting subject of an article in the 
current number of the “Osram ” G.E.C. 
Bulletin. The writer describes the pro- 
cesses under which ‘‘ Osram ” valve glass 
is obtained from the raw material com- 
prising sand, red lead, alkali and sundry 
other ingredients. The Bulletin also 
contains a contribution on the ‘‘ Geco- 
phone ” H.T. battery eliminator. 


that they have - 
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The transformers made by Messrs. 
Wright & Weaire, Ltd., of 740, High 
Road, Tottenham, London, N.17, are in 
every way equal to the originals, and it 
is interesting to note that this firm have 
added ‘a non-reversible fitting, in order 
to minimise the risk of an accidental 
short-circuit of the H.T. battery by in- 
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correct insertion of the transformer into 
its base. The latter is fitted with a short 
brass rod, which, when the pins and 
sockets are registering correctly, engages 
in a hole drilled through a small trian- 
gular piece of ebonite screwed to the in- 


- side of the tube. : ? 


. The terminal points on the base are 
marked with appropriate lettering which 
coincides ‘with that shown in the practical 
and theoretical circuit diagrams published 
with the original descriptive article, 
This feature will help to simplify the 
wiring of the set. Stan 


Wearite interchangeable transformers for use in the construction of the ‘ All-Wave 
Four ’’ receiver. 
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Electrical Measuring Instruments. 


To obtain maximum receiver efficiency . 


no amateur can neglect to pay attention to 
the electrical adjustment of his set. 
In this connection a booklet entitled 
“Radio Control,’’ issued by the 
Weston Electrical Instrument Co., 


E.C.1), is of special 
little book includes some admirable 
advice on the intelligent use of volt- 


meters, ammeters and galvanometers, be- - 


sides illustrating and describing the 
various instruments in the ‘‘ Weston ” 
range. Readers who are alive to the im- 


portance of this subject would be well 
advised to obtain a copy of ‘ Radio 
Control ’’ from the above address. 


aooo 
New Offices. 
Mr. W. A. Appleton, M.B.E., 


M.I.R.E., advises us that he has resigned 
his directorship in Messrs. Radio Instru- 
ments., Ltd., and is not associated with 
the present amalgamation between that 
company and the Varley Magnet Co. He 
is now conducting business in his own 
name at Gloucester House, 19, Charing 
Cross Road, W.C.2, where laboratories 
and offices are equipped for the design 
and manufacture of radio and other 
apparatus. 


. 


For the Radio Dealer. 


Houghton’s “Radio News” for May, 
intended for the radio dealer, is more 
than a catalogue of leading lines; it is 
also the little magazine of topical trade 
information. Houghton’s ‘‘ Radio News” 
is published by Houghton-Butcher (Great 
Britain), Ltd.,- 88-89, High Holborn, 
London, W.C.1. 


ooco 


Electric Soldering Irons. l 
We learn from the Automatic Coil 


' Winder and Electrical Equipment Co., 


Ltd., Winder House, Rochester Rov, 
London, S.W.1, that they have just been 


appointed sole distributing agents for the 


“ Zeva ™° electric 


soldering irons and 
crucibles. N 


{ 


oo 00 
All About the “ Clarostat.” 


“The Gateway to Better Radio” is 
the title of a booklet describing the 
“« Clarostat,’’ a special form of variable 
resistance manufactured by General Radio 
Instruments, Cambridge, Mass., U.S.A, 
and obtainable in Great Britain solely 
from Messrs. Claude Lyons, 76, Old Hall 
Street, Liverpool. esides containing 
useful information on securing the best 
results from the ‘‘Clarostat’’ in the 
elimination of distortion, regulation of 
the plate voltage, etc., etc., the book mm- 
cludes some general advice on how to 
obtain maximum receiver efficiency. The 
book is obtainable from Messrs. Claude 
Lyons at the price of 1s. 6d. post free. 
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O NEWS FROM ALL. QUARTERS. 


By Our Special Correspondent. 


Sah 


To-day’s Derby Broadcast.—Is “ Daventry Junior’’ Delicate ?—Empire Broadcasting Queries.— 
| Those Nightingales.—PCJJ’s Schedule.—The Dying Oscillator. > 


To-day’s Running Commentary. 

The running commentary on the Derby 
will be carried out this afternoon by Mr. 
Geoffrey Gilbey, while ‘‘ local colour *” will 
be supplied in the form of a description 
by Mr. George F. Allison, who is already 
well-known as a broadcast commentator on 
football. , 
. i 0000 
Special Microphones. ; 

Desensitised microphones fitted to 
special headgear will be used, thus en- 


abling the commentator to keep the micro- — 


‘phone at a uniform distance from his 
mouth while having his hands free to 
wield his field glasses. 


oo00o 


Weak Signals from 5GB. 


A number of listeners report reception 


of signals from ‘* Davehtry Junior.” 
The general impression is that. these 
signals are too weak. l l 

If ‘‘ Daventry Junior ” is. to succeed 
it must have a reasonable power, and the 
report—which reaches me from a reliable 
source—that only 10 kilowatts is being 
used is scarcely reassuring. 

i 0000 


No Flowers, by Request. 


No definite time schedule of experi-  ; 


mental transmissions from 5GB has been 
issued, the engineers being apparently 
content to rely on reception reports 
from a few picked listeners who have 
been provided with a secret time-table. 
Most of these listeners are engineers at 
the different provincial stations. 

So it seems that if you send in your 
report of 5GB’s transmission to Savoy 
Hill you will ‘not be overwhelmed with 
bouquets and thanks. : 

0000 


B.B.C. and PCJJ. tn ges 


The delicious enterprise—one might 
almost say the delicious audacity—of the 
Dutch valve firm in rebroafcasting a 2LO 
programme to the uttermost parts of the 
British Empire throws a scorching spot- 
light on the shortcomings of our own 
broadcast resources. Nevertheless, the 
B.B.C., which has probabty been just as 
dazzled by the performance as everybody 
else, has recovered itself sufficiently to 
issue a dignified statement. 
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‘FUTURE FEATURES. 


London. 

June 5ru.—British Legion Service 
from the Cenotaph. Chamber 

3 Music. : 
: JUNE 6TH.—-Thé Dansant and : 
H Clarkson Rose’s Concert Party : 
from Westcliff. Popular Con- 

_ cert. m 

JUNE 7ru. — “The Wandering 
Jew,” a play by E. Temple 


Thurston. Ry ci 
June 9ru.—Light Symphony Con- : 
' cert. . : 


JuNE 10rm.—The Sea Symphony 
(Vaughan - Williams) relayed 
from Cambridge. 


- Birmingham. 
June 8ru.—Liza Lehmann Pro- 
gramme. Promenade Concert. 
June 10r. — The “Tweenies ” 
Concert Party. Light Operatic 
Music. 

Bournemouth. DEEA 
: JUNE 7TH.—Speeches on the occa-: : 
i sion of the visit of the Prince : 
of Wales to the University : 

College of the South West of 
England, Exeter? i 


June l0rn.—Comic Opera and E 
Bohemian Music. © > - : 
Cardiff. 


: . June Tre.—“ La Serva Padrona,” 
: comic opera by Pergolesi. 
Manchester. 
Jone 10rH.—An Evening at Black- 
3! pool, | 
: Newcastle. ° 
: -Jyne 9rH.—Neapolitan Programme. : 
: June 10rH.—Concert Performance È 
of “The: Grand Duchess” : 
(Offenbach). 
; Glasgow. 
: JUNE 8tH.—‘‘ Once Upon a Time ”’ 
Ai —a vocal and instrumental pro- 
pHi gramme. sa 
: Jone 1lrm.—The ‘‘ Concord Fol- 
: lies?’ Concert Party. 
Aberdeen. 
June 10ra.—Scottish Programme. 


Belfast. . 

JUNE 9QrH.—‘ Clearly and Con- 

cisely’’—a farce. by Robert 
Higginbotham. 
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_ Station 


A Point of View. 


The B.B.C. announces: that since the 
end of 1925 it has indicated its desire 
to co-operate effectively in any practicable 
enterprise designed to interchange pro- 
grammes between various parts of the 
Empire or simply to make the B.B.C. pro- 
grammes available in other parts of the 
Empire. But it points out that senti- 


: . mental considerations should not outstrip 


practical considerations, and draws atten- 
tion to a paucity of funds and uncer- 
tainties regarding technical efficiency. 

i 0000 


Another Daventry ? 

However, 
triumph and: the undoubted fact that 
short-wave broadcasting to the Dominions 
is not an impossibility, the B.B.C. pro- 
poses to erect a short-wave experimental 


_ Station at Daventry; though whether the 
: project will materialise very quickly is . 


a matter for doubt. 
0000 


| Marking Time. 


The impression I gained at.Savoy Hill 
is that, nothing fresh will be attempted 
at Daventry until the new regional 
begins regular transmissions. 
Officially, this, will not occur for three or 
four months, but there are reasons for 
supposing that the service will be opened 
much sooner. — i 

0000 


Hopes and Fears, 
The B.B.C. betrays extreme diffidence 


in pushing forward an Empire short- . 


wave station, owing to the fear that it 

might be impossible to realise a regular 

and dependablė service which would give 

satisfaction after. the novelty had worn 

off. Well, the only way to combat these 

fears is to experiment. F 
0000 


A 24-Hour Service? 


The time problem is more- formidable. 


There are gentlemen in the Himalayas 
who might rise from their beds at any 
hour of the night to hear a speech by the 


King or the Prime Minister, but such . . 


important items would be rare. - 
During the ordinary programme time in 


, this country half the Empire is in bed, 


in the face of PCJJ’s | 


702 
while. a considerable portion is too busy 


to listen-in, which goes to show that an 
Empire-wide broadcasting service would 


_ have to. last pretty nearly twenty-hour 


‘hours per diem. 3 
i oooo 


Finance. : 

Then, too, the Aberdeen point of view 
must be considered. Would the money 
for an Empire service be derived from 
licence receipts? i 

The Colonial Conference now sitting in 
London has been asked to consider the 
-question of Empire broadcasting, and on 


the financial side I understand that two - 


suggestions have been made. First, it 
is suggested that the Dominions should 
contribute towards the scheme, and alter- 
natively that a regular interchange of 
programmes between England and the 
Dominions could be arranged so that the 
indebtedness would be mutual. 
oo00 


What Not to. Do... 


When the announcer intimates that the 
voice of the nightingale will be broadcast 


from Oxted in an hour’s time. Get out 
the car and rush off to Oxted. 
i 0000 
Nightingales and Motor Cars. , 
Last . week’s nightingale broadcast 


would have been a greater success, Capt. 
West tells me, if the army of motorists 
who invaded the district had been good 
enough to keep away. Apart from the 
fact that the birds are easily scared by 
even the most magnificent motor cars, it 
is as well to note that an exceptionally 
sensitive microphone is employed—a spe- 
cially designed magnetophone—which will 
pick up sound almost beyond earshot. 
Who thirsts to hear a ticking motor? - As 
Capt. Eckersley remarked: ‘‘ The goods 
train had to pass, but...” - 

0000 
The Sensitive ‘‘ Mike.” 

As demonstrating how sensitive the 
magnetophone was last week, it is inter- 
esting to learn that Capt. West and other 
engineers at Oxted failed to hear a 
second nightingale in the far distance, 
although many listeners heard the lonely 
songster quite clearly. 

ooo 


Why Oxted? 


If motorists are becoming so trouble- 
some, why not shift the venue? Is Oxted 
the only place in this England of ours 
where the nightingale can be cajoled into 
song? And is Miss Beatrice Harrison’s 
cello such a very necessary stimulant 
after all? I have an idea that the poet 
Keats, when he listened to the nightin- 
gale, nad neither ‘cello nor saxophone, 
but only paper and pencil. 


oo000 
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An Idea. 


Another attempt to broadcast the night- 
ingale will be made, I understand, withjn 
the next few days. I think the B.B.C. 
might do worse than transmit the notes 
of other wild birds ; the microphone could 
be taken to some secluded woodland— 
‘here sre still. some in this country— 
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OPEN-AIR NEWS BULLETIN. An everyday scene in Soviet Russia, where the various 
- towns and villages are equipped with receivers and loud-speakers, . 


where as many as twenty different bird 
songs might be picked up. Given a 
naturalist: as compère, the item would 
make an excellent ‘ Children’s Hour” 
and would give our hard-worked friends 
at Savoy Hill a well-earned rest. 
e000). a 


Dublin’s Coup. 


It is interesting to learn that the 


' Dublin Broadcasting Station first an- 
nounced the safe arrival of Capt. - Lind- ` 


bergh over Ireland at 5.30 p.m. on Satur- 
day, May 2lst. A message to this effect 
was broadcast from 2RN at 9.40 p.m. 
This was the first definite message to be 
received by the public as to the airman’s 
whereabouts. 

oo000 


Short Waves from Holland. } 

PCJJ, the Philips station at Eind- 
hoven, Holland, will be transmitting to- 
morrow evening (Thursday) from 7 to 
il p.m. (G.M.T.) with a wavelength of 
30.2 metres. l 

On Tuesday and Thursday of next week 
the station will transmit from 6 to 10 p.m, 
(G.M.T.). 


0000 


Voices of the Past. 
Gramophone records of late music-hall 


stars are a feature of the programme en-_. 
titled ‘‘ Voices from the Past” to be . 


broadcast from 2LO on June 18th. 


oo00 


Another Debate. i 

Major John Hay Beith (Ian Hay) and 
Mr. Douglas Woodroff (late President of 
the Oxford Union Society) will take part 
in a broadcast debate on Friday next, June 
3rd, the motion being “ That Sport is a 
Menace.” Lord Thomson will be in the 
chair. | | 


Prince of Wales this Evening, 


H.R.H. the Prince of Wales has con- 


sented to broadcast to all stations from 
London (2L0) at 7 o’clock this evening 
(Wednesday), speaking on the urgent need 
or more ic playing fields. 

His aden All bee 
£1,000,000 appeal of the National Play- 
ing Fields Association, which is to be 


ess will be in support of the 


launched as from this morning. The 


Prince will be acting on behalf of bis 
brother, 'the Duke of York, who ' 
President of the Association, but who 


is not yet back from Australia to broad | 


cast the appeal himself. 


oo0oo0oo0 
Some Hopes! | 


Can it really be that the oscillator i: 
dying out? Shall we yet hear, with 3 


gulp in the throat, ‘‘ The Last of the 


Howlers ’’? 


Savoy Hill keeps a record of the | 


number of oscillation complaints received 
each week, and the following is an inter- 
esting extract. eg 


Week Beginning l i No. of Complaints 
7. 200 


April 17th ... ae fis 

» 24th ... bie “tan ok 
5 Oth ... 187 
May 6th w» 145 


M-yes, it looks pretty on paper ; but 
a physician will be ready to admit that 


fewer people suffer from indigestion 


through eating roast chestnuts in summer — 


time because fewer roast chestnuts 8 
eaten. 


0000 
Perhaps... 
Perhaps if detected offenders had thei 


licences endorsed in the game mame 3 


the reckless motorists ...!? 
A 34 
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BROADCASTING AND THE PATENT POSITION. 


.Sir,—Our*attention has-been called to the Editorial ‘entitled 
“ Broadcasting and the Patent Position,” which appeared in 


' The Wireless World for May 18th, in connection with which | 


we should like to make the following remarks. . 

In the first place, we desire-to point out that, although. we 
defined thé valve holder. (used as a basis of royalty) referred 
‘to in our broadcast licence as applicable only to a valve con- 
taining the usual three elements, it is not our intention to 
„interpret this in.a strictly literal sense.. For example, we should 
agree to count as single valve holders supports for certain 
multiple grid. or independently heated cathode valves,:in view 
of the fact that the number of high-frequency or low-frequency 
circuits and the extent to which they are employed remain in 
_ these cases the same as with the ordinary three-electrode valves. 
_ For the purposes of legal definition, however, we had to 
‘adopt the wording as set out in our circular, but where the 
principle explained above holds good we shall always be pleased 
: consider favourably applications from holders of our amended 
cence. : f 
-~ The second point we wish to make is in connection with the 
concluding remarks of your article, from which it would seem 
that it is apprehended that we are aiming at creating a mono- 

poly for this company. This is not the case. 
-It is intended that the future policy of this company as 
regards licensing shall remain the same as in the past, that is, 


the granting of licences to all bona fide and responsible British. 


manufacturers of broadcast receivers. 
I. SHOENBERG, 
Joint General Manager, 
Marconi’s Wireless Telegraph Co., Ltd. 
London, W.C.2, May 19th, 1927. 


CERTIFICATES OF MERIT. 


Sir,—I have read Mr. Lyons’ letter in the May 4th issue with 
_ very great interest. Dei 
I have no particular comments to offer, but am writing. to 


say that such a scheme would receive our support, as we con-. 
side 


r that, carried out under your control, it would do much to 
give confidence to the public and stabilise the trade. 
London, E.C.4, May, 1927. -  G. D: OZANNE, 
Wingrove and Rogers, Ltd. 


RESISTANCE OR TRANSFORMER COUPLING? 


Sir, —I rather take exception to the Ferranti advertisement in _ 


The Wireless World for May 18th, 1927. . 
_ Surely the makers of this transformer must themselves admit 
that it is just a little bit unfair to compare a really high-class 


‘transformer with a resistance-capacity unit that is obviously . 


far from perfect. 

_ Just because a certain designer of a resistance-capacity unit 
Is quite content to cut off at a frequency of about 1,000 it is 
unjustifiable, in my opinion, to leave the impression that all. 
amplifiers of this type suffer from this complaint. oe 


It is, of course, possible, by juggling with coupling condensers 
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a. -The Editor does not hold himself responsible for the opinions of his correspondents. . 
“Correspondence shonld be addressed to the Editor, “ Tne Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


and grid leaks, to get most weird results from a resistance- 
capacity unit; just as it is possible to get weird results from a 
modern car by juggling with the carburetter. | 

It is only fair to state that a properly designed resistance- 
capacity unit can be made to give even amplification from 50 
to nearly 8,000 cycles. per second. As regards the overall ampli- 
fication it is recognised that for good results this cannot be as 
high as. with a transformer, . 

But after all valves are cheap, and it is doubtful whether 


_a 2-valve resistance amplifier would come to much more than a 


E. A. ANSON... 


transformer unit. 
London, S.W.5, May 18th, 1927. 


_Sir,—By. the courtesy. of the. Editor we are able to reply to 
Mr. Anson’s letter of May 18th. 

In our ‘opinion, the unfairness commences in the vigorous 
attack upon the transformer method which has been made 
by makers of resistance-capacity units and valve manufacturers. 

We consider it to be quite fair and reasonable, to state our 
case in advertisements when we are attacked. 

Hollinwood, May 20th, 1927. FERRANTI LIMITED. 

| R. H. Schofield, General Sales Manager. 


B.B.C. TRANSMISSION OF PIANOFORTE MUSIC. 

Sur,—I think your correspondent, Mr. Frank Smyth, has hit 
the right nail on the head in his letter of May 9th, when he 
suggests that poor quality reception of music is often due to 
slight heterodyning or local oscillation. I frequently get very 
poor quality of music and at the same time increased loudness 
on my crystal set and also on my 2-valve set. (N.B.—The 
latter has no provision for reaction and does not oscillate.) The 
trouble is apparently due to a valve set with an aerial parallel 
to and about 20ft away from mine. | a on 

As in many cages the owner does not realise that his set is 


/ just oscillating, this trouble is rather difficult to deal with. 


Teddington, May 23rd, 1927. A. K. TAYLOR. 


Sir,—I have been extremely interested in the correspondence 
about the'transmission of piano music from poor old .2L0. 

I am-not a “highly technical gentleman,” but I would add 
my voice to those who say “look to your set.” 

In my opinion the key to the whole trouble is reaction; not 


intentional reaction—that will spoil. any music—but the very 
slight degree of accidental reaction which is present in all but 
the most carefully. constructed sets. . nee 


I'do not wish to offend your correspondents who have writ- 
ten you on this subject; I do not doubt that their sets are 
‘most carefully constructed; but if they .will take the trouble 
to go over them and eliminate absolutely all possibility of re- 
action in any shape or form—if unecessary introduce a slight 
amount of reverse reaction—and use a good diaphragm speaker 
with plenty of power, a super-power valve in the last stage 
and a choke filter, they -will kind that the engineers of 2L0 sare 
not the sinners they are supposed to be. ` es 

Croydon, May 18th, 1927. R. G. KENNARD. 
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LITZENDRAHT., 

Sir,—The writer has been interested in reading the question 
and answer under the heading ‘‘ Litz or Litzendraht,’’ page 542 
_ of the April 27th issue of The Wireless World, and in support 
of reputable manufacturers who are out to supply the trade and 
the public: with reliable and proper material I shall be glad if 
you can find space to publish this letter. a 

For some time past it has been very evident to us that material 
is being marketed by unscrupulous dealers under the name of 
Litz or Litzendraht wire, the construction of which is as far 
removed from the proper construction as chalk is from cheese; 
consequently, it is not to be wondered at that people buying this 
material are unable to obtain the results which are intended from 
Litz wire. ` 

It is obvious that the reason substitutes are marketed for 
Litz wire is to swell the profits of unscrupulous dealers. When 
quoting for what is known as genuine Litz wire, we have been 
told we are much too dear, and this, in cases where we have 
quoted only a very small margin over and above material and 
labour costs, which is self-explanatory. 

Further, to your explanation as to the origin and derivation 
of Litz or Litzendraht wire: The word Litzendraht was the 
name originally given to high-frequency cables some years ago 
by a German firm, and it has since become a generic term for 
high-frequency cables in conjunction with wireless throughout 
. Europe and America, but, of course, high-frequency cable still 
remains the correct designation. W. W. NORRIS, =. a 

London, W.1, The Standard [Insulator Co., Ltd. 

May Yth, 1927. : nw He | a 


SMALL LECLANCRÉ CELLS. a S . if 

Sir, —As there is a large number of people using wet or’. 
Leclanché cells for H.T. supply, possibly a few hints may 
prove of interest. | l = 


‘LOGARITHMIC CONDENSERS. 
_. . Sir,;—With reference to your article on logarithmic condenser - 
- design, we regret to find that 


JUNE rst, 7927. 


The chief source of the trouble which some users experience 
lies in the employment of excessivly emall sacs; obvios 
since wet and dry cells are the same thing in a slightly 
different form, it is' unreasonable to expect the wet celis to 
give a very much greater output than the correspondingly small 
dry cell. But large-size wet cells arè comparatively cheap, and 
it is here that the advantage of the fluid Tater is found. 

In. order to obtain good results it is, of course, essential to 
use only best quality materials, The sac must be well tied, 
and should contain no impurities. It is essential that the zine 
be of first-class quality and, if. possible, be amalgamated. 
Chemicaily pure zinc cannot be used on account of its very 
high cost, but the best obtainable commercial material is satis 
factory. Care should be taken in purchasing, as the stuff sold 
by the ironmonger is often very impure. 

The strength of solution required. varies between 2 oz. and 


. 4 oz. to the pint of water, according to the composition of the 
sac. 


The water should be distilled, or, at least, boiled. 

A little thin oil is preferable to paraffin for preventing 
evaporation, while a cork or other cover is desirable. 

The advantage of the wet cell lies in its lower internal 


` resistance, which allows-of a greater output, and in the fact 
‘that the solution can be kept ata constant strength, while the 


London, 8.W.11. 
April 27th, 1927. 


sac and zinc can be renewed as required. 
a -. R. 8. SMETZER. 


| ou have mentioned three firms 
only as.supplying this particular -type of condenser, whereas 
we have been making an instrument of this type, conforming 
with your particulars, since 1924. © ` : 

Cambridge, May 18th, 1927. W. G. PYE & CO. 


E often. receive criticisms that- 


the extracts published from 
Readers’ Logs are composed 
mainly of European stations and the Ist, 
2nd and 8th districts of U.S.A.—in short, 
the stations which any listener can receive. 
Time does not permit of holding an 
inquest on every list received and con- 
sidering each individual ‘Call Heard ” 
on its merits; we would, therefore, ask 
those who so kindly send us extracts 
from their logs to keep their lists as short 
as possible and to observe the following 
rules :—(1) Write (or preferably type) on 
one side of the page only; (2) start with 
the town in which your station is situate 
and the dates between which the calls 
were heard; (3) only record foreign or 
distant stations unless there is any special 
reason for including one or two at short 
range; (4) give the international indicat- 
ing prefix once only, after the name of 
each country; arrange each group of calls 
in. alphabetical order and in capital 
letters; (5) for the sake of uniformity we 
prefer each group to be prefaced by the 
name of the country and not the 
nationality (eg., ‘‘ Holland” and not 
“ Dutch ’’); (6) end with nature of re- 
ceiver (e.g., O-v-2), waveband on which 
the calls were heard, name, and (if a 
transmitter) your own call-sign. 


London, S.W.11. 

April ist to April 30th, 1927. 

Australia :—OA 2TM, 2YJ, 5ES, 5HG, 
5LF, 5SM, 2SH. New Zealand :—OZ 
2BG, 2BX, 3AE, 4AE. Brazil :— 
SB 1AJ, 1AK, 1AL, 1AR, 1AW, 1IB, 
1AX, 1BO, 1BU, 1BR, 1BK, 1BW, 1CK, 
1GW, 1IC, 110, 2AA, 2AB, 2AD, 2AG, 
2AM, 2AR, 2AU, 2AV, 2AX, 21D, 2EG, 
2IG, 2IN, 5AA. Argentine :—SA ADS, 


| Calls Heard. _ 
| Extracts from Readers’ 
Logs. 


BQ6, CB8, DB2, DE3, DR4, DT9, FC6, 
HG1, KA7, HD4. Uruguay :—SU 1AM, 
1CD, 1CG, 1BU, 10A, 2AK. U.S.A. :— 
NU 1ALR, 1AKM, 1RF, 1MV, 1AAO, 
1ABG, 1ADS, 1TR, 1ALA, 1BHM, 
1ABA, 1AXA, 1AOT, 1ASY, .1MV, 
1WBJ, 1DX, 1KKK, 2GKM, 2AGS8, 


2AVW, 2AMF, 2ASE, 2ASM, 2BUY, | 


2AMJ, 2UW, 3GP, 3QW, 3CCO, 8BKM, 


8AVD, 8ADG, 9ARA, KDO. Chile :— . 


SC 2AH, 2AS, 2BL. Morocco :— 
FM 8VX, OCRB. Miscellaneous :— 
FO A9A, OH 3KK, SE B4, NC 1AD, 
FC F2, NJ 2PZ, FI 1CW, AS 11RA, 
NR CTO. A. H. Broomfield. 
On 30 to 40 metres (0-v-1 Reinartz). 


Hampton, Middlesex. 

April, 1927. 

Argentine :—SA DB2, DE3, HB1, 
HD4. Australia :—OA 2AY. Belgium :— 
EB 4AR, 4AU, 4FT, 4DD, 4RK, 4WW, 
4X8, 4XX, K6, V9. Brazil :—SB 1AJ, 
1AK, 1AR, 1AW, 1AT, 1BO, 1BR, 1BU, 
1BW, 1IC, 11D, 2AB, 2AD, 2AJ, 2AP, 
2AR, 2AU, 2AV, 21D, 2IG, SNI. 
Cameroun :—FQ PM. Canada :—NC 
1AD. Czecho-Slovakia: — EC 2YD. 
Denmark :—ED 7ZG. Finland: — ES 
2C0, 2NM, 7NB. France :—EF 8KX, 
8ZB, 8WEL, 8MSM, 8XAM, _ 8TIS,. 
88SW, 8ARO, 8AKL, 8BRN, 8BMY. 


° LWW. 


-EE EAR 6, 30, 48. 


. gium :—B . 4AU. 
-= France :—F 8HO, 


Germany :—EK 4ABK, 4ABR, 4JL, 


4UAH. . Holland :—EN OGA, OJR, 
OLY, ONM, 2PZ. Italy :—EI 1DA, 
1DR, 1FC, 1MA, 1NO, IPL, 1UB, 1UU, 
‘Jamaica :—NJ 2PZ. Japan :— 


JES. Mexico:—NM 1J. Morocco :— 


FM OCRB. New Zealand :—OZ 2BX. 
Norway :—EL LAl, LA1lA, LAIJE, 
LA1X. Poland :—ET TPAI, TPAR. 


“Portugal and Madeira :—EP .1A E, 3FZ, 
3GB. Rumania :—ER 5AA. Spain :— 
i Sweden :—EM 
SMUF, SMUK, SMUV, SMWR, 
SMWQ.. Switzerland :—EH 90C. Uru- 
guay :—SU 1CD, 1CX, 10A, 24K. 
U.S.A. :—1LAJF, LAUR, 1ASA, 1MDB, 
1IMV, 1ACI, 1BUX, 1DEE, 1BHM, 
1CJC, 1II, 1INW, 1BFX, 1CNZ, 2AWKX, 
2CUQ, 2AMH, 2AWQ, 2ATX, 2APD, 
2IHM, 2BUY, 2BUR, 2CX, 3CPN,-3GP, 
4JM, 4DU, 50A, 6BAV, 8SG, 8XE 
Austria :—EA PY, GP, MM, WY, MP. 
Miscellaneous :—WH4, SQAZ, ANC, 
PCJJ (’phone), OCDJ, AGB, GBH, WIK, 
ET 2XA, EASL, 2XT (15 metres), SUC, 


WIZ. A. F. Elton Bott 
On 15 to 50 metres (0-v-1 Mod. 
Reinartz). 


Pirbright, Surrey. 

April 19th to May Ist. 

Great Britain :—G 5BY, 5 HS. Bel- 
Sweden :—SMUK. 
8CT. U.S.A. :— 
NU 1AIR, 1CAW, 1CRA, 1RY, 1VK, 
1ZD, 2ARM, 2BSL, 2CST, 6CC, 7AHC, 
8BGX, 8BAU, 8CAN, 8CSR, 9CN. 
Brazil:—SB 1AK. Saigon:—AF 1B. 
Various:—ANF, AGC, GBM, OXZzZ, 
PCRR, RKV, S57, WIK. : 
` On 20-metre band (0-v-1). 

E. H. Robinson (G SYM). 
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The B.B.C. “ Quality Four.” 

I am desirous of building the “ Quality 
Four” B.B.C. receiver described in 
your May 4th issue, since good 
quality is my main consideration. I 
wish, however, to add a switch to 
cut out one H.F. stage and also 
- another switch to enable me to change 
over to crystal rectification if neces- 
sary. Could you give me the neces- 
sary circuit diagram? B. T. R. 


It would be undoubtedly possible so to 
alter the circuit recommended by the 
B.B.C. that your proposed modifications 
could be carried out, but we would point 
out to you that the set would no longer 
be in the sense of the word the B.B.C. 
e ** Quality Four.” However, even if you 
were intent on carrying out these modi- 
fications, after full realisation that the 
receiver would no longer be in accordance 
with B.B.C. specification, we should be 
‘doing you a disservice by providing you 
with such a circuit, since it would most 
certainly not be one that we could recom- 
mend. Briefly, if, as you say, quality is 
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“The Wireless World ” Information Department _ 


Conducts a Free Service of Replies to Readers’ Queries. 


i eee Questions should be concisely worded, and headed “ Information Department.” 
accompanied by a stamped addressed envelope for postal reply. | 


the grid condenser of the valve as shown 
in the diagram, the earth and L.T. plus 
connections being, joined at the §0th turn 
and the aerial should be connected to the 
75th turn; the other end of the coil go- 
ing to the reaction condenser. Using 
this circuit ‘reaction control will be 
found exceedingly smooth, thus greatly 
facilitating the reception of distant 
stations, whilst the selectivity obtain- 


able is equal to that of any other single 


valve set, with the exception, of course, 


of single valve frame aerial receivers. 


Owing to the fact that the single coil 
required is quite easily made up at home, 
the instrument can be constructed at 
quite small cost and is specially to be 
recommended to those who wish for dis- 
tant headphone reception at a minimum 
of expense and trouble. The H.F. choke 
shown in dotted lines in thb diagram is 
entirely optional. It can be omitted if 
desired, but if it is omitted then the con- 


Each separate question must be 


suitable in this position. There is, how- 
ever, not the slightest need to go to the’ 
expense of purchasing- a choke if you 
desire to experiment with one, since- full 
constructional details of an excellent 
H.F. choke were given on page 60 of our 
issue of January 12th, 1927. It should 
be pointed out that this set is. very. 
economical to run, ‘a 2-volt accumulator 
and an ordinary 30-volt H.T. battery of 
the small cell type being all that is 
needed in the matter of fuel. 


0000 i 
Eliminator Hum, 


I have heard it stated that if a battery 
eliminator is used on any given set 
and hum and noises are experienced 
that it is often possible, after all` 
other attempts to cure it have failed, 
to eradicate the trouble by running 
the detector valve from a separate 
source of H.T. H. D.. 

Your information is quite correct, and 
it is often possible to remove apparently 
incurable troubles of this nature by run- 


ning the detector valve from a separate 
source of H.T., such as an ordinary small 
cell dry battery. The popular leaky grid 
rectifier does not usually require, more 
than 40 volts H.T., and since its current 
consumption is not. high, as in the case 
of power valves, it is really quite a good 
plan to use a 40-volt H.T. battery of 
normal size for this valve, using the 
mains for all other valves. The detector 
valve is an old offender in the matter of 
preventing a battery eliminator from 
having a really silent background. 
0000 7 


your main consideration, we advise you 
to give up complicated juggling with 
switches in resistance-coupled ampli- 
' fiers, and to confine yourself to a. 
straightforward receiver specially de- 
-signed for quality, such as the one we - 
have been discussing, or any of the 
special high-quality receivers described 
in this journal from time to: time. 
g oo0oo0oọo i i 
Single Valve Circuit. 
Some time ago I built up the single-coil 
single-valve receiver which was de- 


scribed in your columns and obtained 
great success with it. I have mislaid 
the issue in which this set was de- 
scribed, however, and should be glad 


if you would repeat the necessary — 


circuit diagram together with details 
of the number of turne. S K. 


This receiver was first described on 


page 509 of our issue dated March 3lst, - 


1926, and proved very popular. We re- 
peat the circuit diagram in Fig. 1 here- 
with. The single tuning coil should con- 
sist of a total of 100 turns of No. 22 
D.C.C. wire ‘wound on a former of šin. 
diameter, tappings -being taken at the 
60th and 75th turns. The commencement 
of the winding should be connected to 
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Fig. 1.—Single-valve long-distance receiver 
for headphone reception. | 


denser shunting the telephones must also 


be omitted. It should be pointed out 
that the H.F. choke adds nothing to the 
distance-getting properties of the circuit, 


_and is intended for the sole purpose of 


reducing capacity effects to a minimum. 
Needless to say, any of the commercial 
H.F. chokes upon the market will be 


Long Waves. -> 
I have commenced to make the “ All- 
`- Wave Four’’ and should like to wind 
an H.F. transformer suitable for tun- 
ing to the Eiffel Tower wavelength of 
2,600 metres. I, particularly desire to 
receive this station, and would be 
willing to sacrifice efficiency on. the 
900-1,400-metre waveband. > 
~i l P. M. ©. 


As you presumably wish to use the 


‘commercial coil-formers adopted in the 


original receiver, we would suggest that 
you wind the secondary with 320 turns of 


_No. 38 D.S.C. wire. There should be 50 


turns of No. 40 D.S.C. in the primary 
and neutralising sections. 
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Reaction Condensers. | 
I am building a Hartley receiver to work 


from a` centre-tapped frame aerial. | 


This will be followed by two trans- 
former-coupled L.F. stages. Can 
you tell me the correct value of the 
reaction condenser? 

, T. R. B. 


The value of the reaction condenser 
need not exceed 0.00005 mfd., and indeed 
usually an ordinary neutralising type of 
condenser is sufficient for the purpose. 
Doubtless you have noticed that in Hart- 
ley receivers described by us this type of 
condenser has been used for reaction pur- 
poses‘ in conjunction with the usual 
centre-tapped frame aerial. This must 
not be confused with the value of re- 
action condenser usually advised in the 
Reinartz type of circuit where the value 
is much higher, being usually 0.0003 
mfd 

0000 
Volume Control. 


I have installed loud-speakers in three 
different rooms in my house and wish 
to fit some simple form of volume con- 
trol so that each instrument may be 


adjusted separately without interfer- 


ing with’ any of the others, and 
should be grateful for any advice on 
the subject. N.C. R 


Provided that your loud-speakers are 
connected in series it will be a fairly 
simple matter to obtain the desired con- 
trol of signal strength without appreci- 
ably altering the volume of the other 
instruments. You should connect across 
each of them a variable non-inductive re- 
sistor having a maximum resistance of 
about 100,C00 ohms or even more. 


If they are not series-connected we re- 


commend you to make the necessary 
‘alteration, and would advise the inclusion 
of a choke-condenser output filter in the 
anode circuit of the last valve. 


“0000 


An Eliminator Problem. ` 


I have constructed a battery elimina- 
tor delivering output voltages of 60, 
120 and 200, and on adding an extra 
choke in the positive supply lead 
find that the output voltages are now 
lower than formerly. Can you please 
explain the reason for this reduction? 

R. E. M. 


The voltage obtainable from any tap- 
ping on the potentiometer in a battery 
eliminator-as shown in Fig. 2 is depen- 
dent upon the ratio of the resistance R, 
to the total resistance across the supply 
‘leads. For example, if the resistance R 
is 10,000 ohms, and choke A has a resist- 
‘ance R, of 500 ohms, then the voltage 
dropped across half the resistance R, 
which we will call R,, will be propor- 
Rik, of the supply volt- 
aqe. We will assume that in this case 
-200 volts are available across XY. so that 
‘the volts dropped across R, will be :— 


| tional to: 


5,UUU 200 : 
10.0004500 x7 =95 volts. 
_If, now, another choke B having a 


D.C. resistance R, of 500 ohms Le in- 


‘cluded 


‘resistance, 
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in the circuit, then the volts 
dropped across R, will be less than for- 
merly. This will be seen from the follow- 


ing :— 
Volts across R,= EE 


5000 200 oy volts. 
= 1000+50 +50 * 1 7 i 


' 


of the supply 


voltage 


It will be seen from the above that if- 


the chokes A and B have a relative high 
the omission of ‘one 
matc-ially affect the output voltage from 


. fixed tappings on the potential divider 


= The above figures refer to the theoreti- 
cal voltage developed across any portion 
of the potential divider when no load is 
taken from the eliminator. When the 


device is used to supply H.T. to a re- 


Fig. 2.—D.C. battery eliminator circuit 
showing resistances affecting final out- 
put voltage. . l 


ceiving set, current will be taken from it 
and the voltage will drop below `the 
theoretical value, 
will be governed by the current taken, 
and for this reason it is difficult to deter- 
mine its value by calculation. 

0000 


A Question of Henries. 

I am building a receiver in which-I shall 
incorporate the choke-filter method of 
feeding the loud-speaker, Can you 
tell me the correct inductance of the 
choke? P. R. A. 


It can be taken as a good rule that an 
inductance value of 20 henries is sufficient 
for all types of power valve, and 
naturally you will use a power valve of 
some sort in your output stage. Not the 
slightest harm will be done by a higher 
inductance per se, but the point is that 
increase of inductance indicates an in- 
crease of ampere-turns, or in other words 
we may say that increase in the number 
of turns on the coil to get higher in- 
ductance means that the magnetising 
force exerted by a given current passing 


through the choke windings will be in- -` 


creased, and if we do not increase also 
the dimensions of the iron core, the effect 


‘any reason, 


‘ will - 


_though the inductance be higher. 


valve is small and they amply 


. cheap instruments of foreign manufacture 


. reasonably priced, will deal adequately 


The actual voltage 
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will be that magnetic saturation will set 
in and cause distortion. 

The modern power valve passes a fairly | 
heavy plate current and supposing we 
wind-a 20 henry choke which will com- 
fortably accommodate the plate current 
of such a valve without getting magneti- 
cally saturated, we shall find that if, for 
we increase the number of 
turns in order to raise the inductance 
value, we shall eventually come to a point 
where the iron core becomes magnetically 
saturated. If, however, we redesign our 
choke. with a larger core suitable for 
accommodating the plate current of the 
power valve, then all will be well even 
Many 
of the 100-henry chokes on the market 
designed for use after a high impedance 
detector valve have quite a small core 
because the plate current of the detector 
accom- 
modate it. They would be useless, how- 
ever, in the plate circuit of a power 
valve.. It would be quite possible to make © 


a 100-henry choke which would be capa- . 


ble of being put in the plate circuit of a 
power valve, but the whole point is that 
such inductance is unnecessarily large, 
20 henries being quite sufficient, and, 
moreover, it would be cumbersome and |. 
expensive. On the contrary, a 20-henry | 
choke capable of being put in the plate | 


circuit of the power valve would be 
reasonably small and inexpensive. It 
should not be assumed, however, that 


every 20-henry choke on the market is 
capable of carrying the plate current 
of a power valve because there are many 


which will not do so. On the other hand,” 
it should not be assumed that any choke 
exceeding 20 henries inductance is in- - 
‘capable of being used after a power | 
valve; indeed, at least one manufacturer | 
has on the market a 32-henry choke 
which, apart from being compact and | 


with a plate current of 80 millamperes. © 
oo0oo0o0 


Overloaded. 

I find that when my receiver, the circuit 
of which is shown on the attached 
diagram, is accurately tuned to the 

`. local station, signals are distorted and 
broken and the only way to obtain 
good reproduction is to move the con- 
denser dial several degrees away 
from the point giving loudest results. 
I should be glad if you could suggest 
any possible cause for the trouble. 

G. W. C. 
Your circuit is a simple and conven- 
tional one, and, although we note that 

a “super power” valve is used in the 

Output position, it should be stated em- 

phatically that at your very short distance 

from the local station it is very easy to 
overload one of these valves, and we arè 
quite confident that this is the cause of 
your trouble. Unless you are willing to 

go to the expense of using a valve with 3 

still larger power-handling capacity yo 

“must satisfy yourself with weaker signals. 

and it. would, perhaps, be as well to É! 
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VALVE PRICES. f 


O douti our readers will have noticed that 
the question of valve prices is being taken 
up by the daily Press following on the 
campaign conducted by Zhe Wireless 
World for a re-- — 


_ THE MARCONI. LICENCE AGREEMENT. 


N our issue of May 18th we commented editotially. on 
the modification which the Marconi Company seeks | 
to make in its general licence agreement with manu- 
facturers of broadcast receivers, and -in our issue: of 
last week we published a etter 


duction in price. $°**?*?**eeererererererevereerorrrrs of reply from the Marconi Com- 

_ Our readers will CONTENTS... pany. | | 
7 ‘remember that in our editorial re- f pA E PAGE In our opinion, that letter Still 
ference to the subject in our issue EDITORIAL VIEWS a 707 left certain points not clearly ex- 
of May 11th we closed our cam- WIRELESS AND THE EcLIPSE ...  -... 709°} plained, and we therefore’ sought 
paign for the time being because ¢ - By E. V. Appleton. - =- $- an interview with an official of the 
we were satisfied that a price re- REGULAR TRANSMISSIONS ` .. 712 $.. company. In conversation with us 
- duction within a reasonable time Secret RADIOTELEPHONY SYSTEMS ... 713 the position was explained in more 
-could be confidently- anticipated. | By O. F. Brown. ` , detail. . We were assured that the 
The daily Press is now. going Two-Rance ALL SvaTion RECEIVER 717 modification in the-agréement does 
over - again’ the ground already By A: J. Bull. not indicate any change of policy 
covered in The Wireless World, Guatenr Tories 793 on the part of the Marconi Com- 
but apparently. without having the | i pany, but that its aim is merely to 
advantage which we have had of, Practical Hints AnD Tips .. 725 avoid misunderstanding and litiga- 
being closely in touch with the New APPARATUS 728 tion where, under a somewhat 
Valve Association and individual wan. Repentcatenis Nor book -< 729 literal interpretation of the old 
valve manufacturers in this - By “ Empiricist.” ! agreement, it might now have been 
country. No subject of this kind à possible for manufacturers to 
= can be fairly discussed unless one INTERNATIONAL: ASPECTS: -OP BROAD: utilise a multiple valve such as 
is intimately acquainted with both wares (2 the ‘‘ Loewe’’ type, which is in 
sides of the question. | By G. Rolland Willans. fact two or more valves combined 
In case there is any possibility BROADCAST BREVITIES 155 in one bulb, and yet claim to pay 
«that our attitude in closing our ¢ LETTERS TO THE EDITOR - ee 735. the same royalty of 12s. 6d. which 
campaign for the time being is not Reapers’ PROBLEMS nL T3 manufacturers of other. sets would 


clear to our readers, we again. em- 
_phasise that our close acquaintance — 
with the whole position leaves us satisfied that a sub-~ 
stantial price reduction in all excepting perhaps the 


newest types of valves will come about within what we , 


regard as a reasonable space of time when the difficulties 
involved are taken into consideration. Under these circum- 
stances we see no purpose in pursuing a policy of criticism 
unless we should find that our confidence in the intentions 
of the valve manufactyrers has been misplaced. 


A7 


` 
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pay on the use of a single three- 
"electrode valve. We were assured 
that, with the exception of the ‘‘ Loewe” multiple valve 
and other valves of that type, all valves at present in exist- 
ence came under the old royalty of 12s. 6d., including the 
four-electrode valve, the -‘‘‘Hull’’ screened valve, ani 
ı reflexing.as at present used in various receivers. 
We were told that at one time the company had con- 
sidered so wording the modification to the agreement that 
. the basic unit, on which a 12s. ód. royalty would in 


t 
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future be payable, should be a stage of amplification 
equivalent to the use of a three-electrode valve. This 
wording, however, would have precluded the use of re- 
flexing. which it is the intention of the company shouid 
still be permissible on the charge of 12s. 6d. per valve 
holder as at present, and therefore the present wording, 
although admittedly not ideal, was adopted. 

We were most emphatically assured that there is no 
intention on the part of the Marconi Company to en- 
deavour to create a new monopoly nor to impose a royalty 
in excess of the present charge for the use of any new type 
of valve which may give special performance, unless 
such valve is, in point of fact, a combination of two 


or more valves, when the royalty would then be calcu- - 
lated on the basis of 25s. for a dual valve, or 37s. 6d. 


for a triple valve. 


We have submitted a copy of this, our interpretation 


of the amending clause of the agreement, to the Marconi 
Company, and are informed that our interpretation 1s 


correct. 
0000 


‘THE BB.C. AND THE QUEEN'S HALL. 


FTER months of negotiation between the B.B.C. and 
Messrs. Chappell and Co., Ltd., the lessees of the 
(Jueen’s Hall, an agreement has at last been reached 
which, it is stated, will insure the continuance of the 
Queen’s Hall as a home for music and the resumption of 
the promenacle concerts. 
At the time of writing, the precise nature of the agree- 


lg 
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ment has not been disclosed, but it would appear that, in 
return for permission to instat] microphones in the Queen’s 
Hall and to broadcast concerts and other events taking 
place there, the B.B.C. has entered into an arrangement 
whereby they will run a series of concerts and, presum- 
ably, contribute either directly or indirectly to the ex- 
penses of Messrs. Chappell and Co. in connection with 
concerts- during the coming season. The lessees of the 
Queen’s Hall have maintained for some time past that it 


was not possible to compete with the B.B.C. and they . 


contemplated having: to give up the promenade concerts. 
Whilst the direct result of this agreement between the 
B.B.C. and Messrs. Chappell and Co. is a matter for con- 
gratulation, yet there is, of course, another point of view 
which may be taken. ‘We have, in the past, on different 
occasions expressed our disapproval of the policy of the 
B.B.C. in conducting their own concerts to which the 
public have been invited. In our opinion, the B.B.C. 
should not compete with organisers of concerts which are 
open to the public, but should confine their musical broads 
casts to what is performed in the Studio or to the broad- 
casting of outside entertainments organised for purposes 
other than broadcasting and not under the direction of 


' the B.B.C. As things stand at present we may expect 


the B.B.C. to build its own theatre and, by using. the 
microphone for publicity, get a very unfair advantage over 
other theatre proprietors ; similarly, in almost every direc- 
tion there is the opportunity for the B.B.C. to compete 
in this way with other interests, unless fhe present policy 
is checked. 


e elh 


In 1652 Admiral Tromp, the courageous Dutch commander, defeated the British fleet under Admiral Blake at Dover, and, 
according to tradition, sailed up the Channel with a broom: hoisted to his masthead to denote that he had ‘‘swept the seas.” In 1927 
the Dutch station of the Philips Company at Eindhoven ‘‘ sweeps the cther’’ on short waves and agaln scores off Britain, but this 


e in the friendliest spirit of rivalry. . 
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How Experimenters can Assist in Collecting Data. 


paas By Prof. E. V. APPLETON, F.R.S. 


HE total eclipse of the sun in the early morning 
of June 29th of this year will be a unique event 
_in the lives of the majority of us. Thousands of 
‘- people from all parts of the world will make the journey 
to the North of England in order to witness one of the 
most awe-inspiring spectacles of all the varied pheno- 
mena of Nature. 
doubt, be among these thousands who, by going to York- 
shire, will see the rapid progress of the dark shadow 
crossing the hills just-before the sun is completely hidden 
and see the stars flash out as if at midnight. But there 
will also be many wireless enthusiasts who will find the 
@lipse a unique opportunity for studying the vagaries 
of reception and who, throughout the eclipse, will be 
at their receivers making observations on the special 
wireless transmissions that will be taking place at that 
early hour. The American wireless experimenters had 
an opportunity of making such observations on 
January 24th, 1925, when they experienced a total 
eclipse, and now such an opportunity has come to British 
observers. The present article deals with the eclipse from 
the -wireless standpoint, and in it I propose to discuss 
the possible ee of observations which the amateur can 
make. 

First of all I will say a 
few words about’ eclipses 
in general, in order that the 
later discussron of the 
effects òn wireless may be 
the more easily understood. 

We experience eclipses of 
the heavenly bodies in two 
ways. In the first .type of 
eclipse the obscuration of 
one body is brought about 
‘by the intervention of 
another between it and the 


eye of the observer. In the 
second type the. body is 
eclipsed - because another 


body intervenes between it 
and the source of its illu- 
mination. Both of. these 
types can be illustrated by 
the case of the sun, moon, and the earth. A solar eclipse 
is of the first type- mentioned, in fhat it is due to the 
passage of the moon in front of the sun. 

This state of. affairs is illustrated in Fig. 1 (which, 
of course, is not to scale), which shows diagrammatically 
how the light from the sun is completely cut off so far as 
a small part of the earth is concerned. This small area 
iş called the area of totality. Round the area of totality 
there is a region where only a portion of the sun is visible, 
and here a partial eclipse is to be seen. 

The second type of eclipse is caused by the intervention 
of a solid body between the obscured body and the source 
of illumination. This takes place when the earth prevents 


à 9 


Many wireless experimenters will, no 


Fig.-1.—Solar eclipse in which the moon is 


the sun from illuminating the moon. This type of eclipse 
is represented diagrammatically in Fig. 2. 

Now although we are at present unable to say W ihe: 
the moon has any marked influence on wireless propaga- 
tion, we do know, thanks to the recent intensive study 
of wireless propagation by many investigators, that the 
sun has a very marked influence on transmission. A 
solar eclipse is, therefore, likely to yield data of great 
interest and importance. 


Path of the Solar Eclipse. 


First of all, a few facts concerning the time and place 
of the eclipse may be useful. The actual path of the 
shadow of darkness is about thirty miles wide and ex- 
tends fifteen miles on each side of a line drawn through 
Criccieth, Colwyn Bay, Southport, and Hartlepool. Tht 
eclipse begins about 5.25 a.m. (summer time), and lasts 
about 110 minutes, so that totality will occur about . 
6.20 a.m. to 6.30 a.m. The totality-or time of darkness 
will last about thirty seconds. Wireless observations will, 


of course, have to begin very early, well before sunrise 


on the morning in question, in order that the complete 
series of phenomena may be studied. 
The facts given immediately above concerning the 


interposed - between the earth ànd the sun. 


place of totality have been calculated by the astronomers, 


who are themselves’ making great preparations for ob- 


- serving the eclipse and photographing the sun during the 


moments of totality. Until recently the astronomers were 
the chief scientific workers who found eclipses occasions 
of special intercst, but now they are joined: by wireless 
observers, and the question arises whether the places of 
totality predicted and calculated by the, astronomers for 


their photographic observations are really the best regions 
_ for the wireless observer. 
important question, and to answer it I must first deal with 


This 1s a very interesting and 


one or two fundamental facts about wireless transmission. 
The enormous number of observations made on signal 


/ 
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Wireless and the Eclipse.— 

intensities during the last few years have shown very 
marked differences between day and night phenomena, 
especially on the shorter wavelengths. For very long 
waves the difference is not so marked, but for broadcast- 
ing wavelengths and ultra-short waves the differences are 
very pronounced. The differences are curious in that they 
do not always bend in the same direction. For example, 
in the case of the broadcasting signals at distances of 
200 miles or so the night-time signals are usually stronger 
at night than during the day. On the other hand, with 
very short waves (e.g., 15 metres), which are used for 
long-distance working, the signals are often stronger by 
day than by night. It is- not casy to give satisfactory 


explanations of all these phenomena, but it is obvious, — 


from the marked changes in reception which take place 
at sunset and sunrise, that the sun is a controlling factor. 
Recent experiments have shown that the sun exerts its 
influence v/a the Heaviside layer of electricity, which 
is situated in the upper atmosphere and which is altered 
in height and properties by the action of the sun. 


i Track of the Heaviside Large Eclipse. 


Bearing the above facts in mind, we are in a position 
to appreciate an important difference between the eclipse 
from the points of view of the astronomer and the wireless 
observer. This difference (which was first pointed out 
by Dr. E. H. Rayner; of the National Physical Labora- 
tory) is that the eclipse belt for the Heaviside layer at 
a height of, say, sixty miles will be at an entirely dif- 
ferent part of the country from the eclipse belt for the 
photographic astronomical observations made at the 
ground. The cone of darkness caused by the shadow of 
the moon does not meet the earth’s surface vertically, and 


the result is that the eclipse at the Heaviside layer is- 


along a track roughly parallel to the one on the ground 
but roo miles south-east of ìt. This very important 


| Fig. 2.—Lunar eclipse in which the earth’s shadow is cast across the moon. 


dificreuce suggests that if experiments are made on the 
nature of reflection from the Heaviside layer the experi- 
ments ought to be carried out near a line from Cardiff 
to Grimsby. 
ment of Scientific and Industrial Research is, therefore, 
arranging for experiments to take place along the belt 
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the weather will not matter to the former, 
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of the Heaviside layer eclipse, as well as on the ground 


‘eclipse belt, to see if any difference in signal strength 
` can be detected between. the two places. i 
` There are two further points in which the anaes 


observers will-work under different conditions from the 
astronomical observers. Dr. Rayner and Dr. Comrie have 
estimated that the eclipse on the Heaviside layer will 
take place a little earlier than that for the ground. They 


estimate that the centre of the shadow at a height of 


sixty miles will have passed-over England (between 6.20 
and 6.22 a.m. B.S.T.) before the centre has arrived 
from the west at the Welsh coast in its journey across the 
North of England. In the case of the eclipse at the 


ground, the centre of the shadow will travel across Wales 


and England from 6.23 a.m. to 6.25, a.m. 

A second and very important difference between the 
cases of the wireless and astronomical observer is that 
but will be 


all-important to the latter. So far. as we know, the 


wireless observer will be able to make his observations ~ 


even if the sky were cloudy, but in such a case photo- 
graphs of the sun’s corona would be useless. There is, 


‘of course, the possibility that atmospherics may upset 


some of the wireless observations, but, on the whole, this 
seems unlikely, as the eclipse takes place at a time when 
atmospherics are not usually very strong. 


How to Make Observations. 


I now turn to discuss a question which no doubt will 
be uppermost in the minds of most readers of this 
journal. The wireless. experimenter will be asking him- 
self : How can I assist in adding a few observations to 
the great mass of. data we hope wil! accrue from the 
special eclipse wireless transmissions? ‘This question, I 
will.do my best to. answer. In the first place, I think 
we may rule out long-wave observations for the amateur. 


These are best made using galvanometers and voltmeters 


= and<other measuring instru- 
- ments. Observations ought to 
be, confined to wavelengths 
of the broadcasting range 
and below. Let us consider 
the broadcasting range first. 


` 


of signal strength will be 
made by the Radio Research 
Board observers, and from 
these the height of the 
Heaviside layer will be esti- 
mated at various times 
- during the eclipse. But these 
= observations can be sup- 
plemented very considerably 
by amateur estimates of 


signal intensity -on other 
- stations which are modu- 
lating. But a very important 


factor comes in here. We may expect the eclipse to cause 
a sunset ‘and a’ subsequent sunrise after the normal sun- 
rise has taken place. Thus the eclipse is really a special 
opportunity of studying sunrises and sunsets. It, there- 
fore, cannot be too strongly emphasised that observations 

made on. the day of the eclipse will be of little yalue 
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Here accurate measurements. 
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Wireless and the Eclipse.— 
unless they can be compared with normal reception 
results. Thus observations of a similar character should 
be made at least the morning before and the morning 
after the eclipse. Only in this way shall we be able to 
say what is the effect of the eclipse itself as compared 
with normal sunset and sunrise. In order to make similar 
observations from morning to morning and have the 
results comparable, it is necessary to ~ 
have the receiver sensitivity constant. 
Thus filament and anode volts should be 
‘kept the same, and the set should only 
be used for stations which are comfort- 
ably received -without strong reaction. 
The last point is very important, for a 
- set on the verge of oscillating is useless 
for signal estimates, apart from the pos- 
sibility of its interfering with other 
workers. Thus to the workers with a 
broadcast set I would say-: Study the 
sunset (and, if possible, sunrise) charac- 
teristics of a station you can receive wii% 
great ease and note what extra pheno- 
mena you observe on the morning of the 
eclipse. a 


Short-wave Tests. 4 


I now turn to the question of ultra- 
short-wave observations. The Radio 
Research Board, in conjunction with the 
Radio Society of Great Britain, are 
arranging for a series of transmission 
on various short wavelengths. A trans- 
mission on 90 metres will take place 
from Caterham and one on r00 metres 
from Iceland. Arrangements are also 
being made for signals on 23 metres and 
on 44-46 metres. The two latter stations 
will be situated one north and one south | 
_ of the line of totality for the Heavi- — 
side layer. 


audibility estimates of signal intensity.’ In -particular,. 


they will be able to make the check: méasurements for a_. 


normal day, which, I have pointed out, are so necessary, 
‘for the above transmissions are also to take place on the 
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Chioride Rugger Success. Aree 
The Rugby team of the Chloride Elec. i ' 
trical Storage Co., Ltd., of Clifton - 
Junction, Manchester, has ’ distinguished 
itself by winning for the second time. the 
Workshops Cup Competition organised by 
the Broughton Rangers Rugby Football | 
Club. In the final match the Chloride 
team defeated the Salford Municipal 
Employees team by 11 points, after a 
splendid display of “ial -class football by 
both sides: 


‘ number of stations. 


£21 16s. 
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Constructing an “ M.H. ” Portable. 


' Owing to the success of the “NLH.” 
five-valve Supersonic Block Unit, Messrs. 
L. McMichael, Ltd., Wexham Road, 
Slough, Bucks, “have issued constructional 
details for a six- or seven-valve portabie - 
receiver incorporating this unit. The com- 


‘ ATI 
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Amateurs will here find plenty of scope for, 


TRADE NOTES. 


The cost of the complete instrument, 
including all valves, patvehes etc., is 
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Osram Valves and the ‘‘ Everyman Four.” 

In a letter to the General Electric Co., 
Ltd. ., in appreciation of the new G.E.C. 
range of 4-volt valves, Mr.. 
‘Parker, of Highgate, London, N.7, de- 
scribes how he embodied these valves in 


711, 
mornings of the two days preceding and the two days 
succeeding the morning of the eclipse. Thus the experi- 
mentèr will have plenty of opportunities of making ob- 
servations on short-wave intensifies on a fair range of ` 
wavelengths. 
A final word on small but important details may not 
be out of place. It is essential to record any observation 
immediately it is made. Do not`trust to the memory. 
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ACK TRAVERSED BY 
SERGE LAYER ECLIPSE 


Fig. 3.—The shadow cast By the moon passes through the reflecting surface of 
the Heaviside layer approximately 100 miles S.E. of the path of the visible 
Pey pse and the. path of totality for wireless, observations will therefore pass 


- through Cardiff and Grimsby. l 


- v. 


+ 


Also it is. important to time each obna coriectly 
with a watch or clock checked before and aftet the series 
of observations by means of time signals. Sometimes 
confusion arises between B.S.T. and G.M.T. The times 
relating to the eclipse have been. given above in B.S.T.: 


Ferd zerens Meostsce oe aetetonsee 


his Everyman Four.” “ My icep 
he writes, “is improved by about 25 per 
cent. more stations, greater volume and 
‘purity, whilst my current consumption is 
greatly reduced. Now that I can reduce 


Se a OR eee es, the bulk f my a lator I hink- 
. pleted receiver ‘covers both the Daventry : Deum eed ae ink 
and normal band of 
_ gives ` good : loud-speaker . results 


‘ing of constructing ‘a portable—a cross - 
between the ‘Everyman Thres ° and the 
‘Wireless World Five.” | ea 
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wavelengths,” and - 
on a 


Address Wanted. 


Messrs. The Dubilier Condenser Co. 
(1925), Ltd., have received an enquiry 
from Mr, R. King, of Torquay, for de- 
tails concerning certain componènts.. Un- 
fortunately the gentleman has omitted to 
give his address, and the company is, 
therefore, unable to comply with, his re- 
<quirements. They trust that this para- 
prep owl come to his notice. 


F. Egerton 
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REGULAR TRANSMISSIONS. 


Useful Data for Checking Wavemeters and Calibrating Receivers. 


wish to calibrate their receivers will find the list 
of Regular Transmissions which we give below of 
considerable service. It is, of course, impossible in so 
limited a space to give all the stations transmitting at 


| | OME constructors and experimenters generally who 


regular times which may be heard in this country, but we’ 


think the following list gives all those of general interest. 
The times of all transmissions are given in Greenwich 


Wave- Call ; 
lengta. Name of Station. Sign. Times of Transmission. 
20) Mourillon, Toulon OCIN 1530—1540. 
24.7 Bellevue D.C. .. .. NKF 2130. 
32 Paris-Eiffel Tower FL 0755, 0801, 1055, 2001, 2250 
Rome . ..- DO 1950. 
33 lssy-les- -Moulineaux .. YZ 0940. 
Mourillon, Toulon OCTN 1545-1555. 
Paris °.. .. .. «- OCDIJ 0945, 2950, 
St Rabat .. .. .. «. OCRB 0750, L210, 
a Tunis .. .. .. .. OCTU 2100, 
51 © Ain Bordja .. AIN 0830, 1930. 
57 Mourillon, T oulon OCTN 1600-1610. 
58 Beyrouth .. .. OCBY 2015, 2130, 2145, 
75 Paris-Eiffel Tower .. FL 0420, 0840, 1600, 2250 

270° Portland Pill .. «+ FB9 0918, 2018. 

200% N. Hinder ae PCN 0700, 1300, 7800, 

4au* Flushing .. .. .. PCD 705, 1305, 1805, 

Helder .. .. .. .. PCB 0707, 1307, 1807, 

600* Bergen .. .. «e .- LGN 0755, 0950, 1530, 1845, 2050. 
Blaavand .. .. .. OXB 0100, 0500, 0900, 1300, 1700, 
Copenhagen... .. .. OXA ee 1100, 1500, 1900, 
Cullercoats ee ee oe” ace O04 8, 2048. 

Niton .. .. «. .. GNI 0930, 2030. 
Seaforth «eee ee) GLV 0930, 2030. 
-  Valentia : . GCK 0048, 2048. 

CO0* Borkum Li: shty essel KBR 0645, 1245, 1745. 

Soo (T) Bergen... .. .. ..` LGN 0950, 2050. 

&0* Memel .. .. é RYM 0645, 1245, 1745. 

YOU Air Ministry ; GFA 0750. ' 

Le Bourget .. .. FNB 0844. 

1,C00* Monsanto : . CTV 1130, 1350, 1850, 2309. 
Terceira.. Se 8 PQT 0030, 1330, 1830. 

1,100 Lausanne a HB2 0700, 1300, 1800. 
Swinemunde.. ‘ KAW 1030, 1300, 1620, 1890, 2145. 
Utrecht PIMR 1025, 12305, 1525, 1923, 1945. 

1,100(T) Lausanne -- HB2 1200, 1759. 

1,100* Norddcich 2. .. KAV 1015, 2130, 
Rame Head.. .. .. BYO 0918, 2018. 

1,150 Aldergrove Gas GFH t0705, 1005, 1305, 1805, 
Cranwell .. «6 .» GFC wH t0705, 1005, 1305, 1605, 

1805, 

Leuchars .. .. .- GFD +0705, 1005, 1305, 1805. 
Renfrew ‘ . GER t0705, 1005, 1805, 1605, 1805. 
Sealand - «- GFO 70705, 1005, 1305, 1605, 1805. 

» 00 Calshot .. - « GFL t0705, 1005, 1305, 1605, 1805. 
Felixstowe -. «+ GFF $0705, 1005, 1305, 1605, 1805. 
Guernsey K GEY +0705, 0005, 1005, 1305, 1805. 
Plymouth URA GFM = F0705, 1005, 1305, 1605, 1805. 

1359 List «> « KAL 0150, 0500, 0650, 1010, 1250, 
j 16140, 1750, ~ 
Wilhelmshaven .. .. KAN 0720, 1309, 1g2 
1,400 Air Ministry TE GFA 0745. 
Le Bourget .. .. FNB 0847. 
Riga = KCA 1350. 
1,050 Tromsö . -s e - TUT 1050, 1615, 2015. 
1,60 Worthy Down .. . GFG +0705, 1005, 1305, 1805. 
1,590 * Bilbao .. ate Nea EGH 0735, 1335, 1835. 
1,325 Marignane .. e» «.- FNM e 1004, 1304, 1504, 
04. 
{,520(T) Toulouse sa wat .. FNT. 0508, 0708, ese 1508, 1808. 
1,550 Breslan.. .. e «- BU 0755, 1420, 1855 
1,579 Hamburg . ... AEM 0640, 0340, 1440, 1940. 
(RELI) Barcelona . « EGE 0810, 1345, 1825. 
1,650 Kiel -- »» KBE 0720, 1010, 1320, 1615, 1820. 
Pillau <a % KAP 0730, 1330, 1830. 
1,63) Air Ministry ia ois GFB 0536 and hourly to 1636, 0800. 
Cologne s «+ «ee GEK 0716 and hourly to 1516. 
-Le Bourget .. 2. FNB 0728 and hourly to 1628, 0850. 
Lindenberg .. s. AEQ 0125, 0650, and hourly to 1650. 
Uccle ae gs OPO 0622 and hourly to 1822. 
Utrecht is PIMR 0745 and hourly to 1445. 
1,0 Dlaavand .. OXB 1003. 
Lyngby oN OXE 0123, 1005. 
auu” Fauske .. LDW 0715, 1315, 1815. 


k Transmission. 


(T) Radio Telephony. 


Mean Tire. 


| During the period of Summer Time it will, 


therefore, be necessary to deduct one hour from Summer 
Time to arrive at G.M.T. 


Included in the list are the International Time 


transmitted simultaneously on 32 and 18,940 metres from 


Bordeaux and Paris at o800 and 2000, 


the well-known 


spark signals from the Liffel Tower at 0925 and 2245,, 
and those from Nauen at 1155 and 2355. 


2,170(T) 
2'300 


2,650 (T) 
2,650* 
2677 
2,800* 
2,930 


Ali other transmissions are C.W. 


_Schev eningen oe 


' Paris’ .. 


Name of Station, 
Reykjavik .. .. .. 
Cherbourg .. .. a 
Andover eee . Veet aa 


Bergen .. ean es 
Utrecht oe a8 
Danzig .. .. se >o 
Zurich .. .. es >o 


Le Bourget .. o 
Stuttgart ..°.. > 
Revel .. .2 ae’ 
Warsaw.. .. es > 


Devizes TEET 


Paris-Eiffel Tower ` 
Paris .. .. ae ee 
Rochefort .. .. ee 


Sandkamn ee ee ee 
Lyngby . ie wars we 
Norddeich se ee ee 


Tripoli es aac sa Se 


Monsanto .. .. 4. 
Königsberg .. 
Berlin (Wco!f's Bureau) 
Libau .. .. 
Madrid . pa ate, 468 


Paris—-Eiffel Tower 
Paris—Ejiffel Tower 
Paris—Eiffel Tower 


Washington (Arlington) . 


Nantes .. 


Monsanto 
Vienna .. 
Nauen .. .. 
Warsaw.. >.. ae 
Berlin .. 


Königsw usterhausen ee 


Berne .. a 

Sofia Secon setae vs 
Brest .. e es o 
Bizerta .. .. e 
Casablanca .. .. à 
Julianehaab.. . à 
Air Ministry .. ce 


e 

Buda è 

W A ra (Arlington) 
es 

Leningrad . oe 


Malta .. .. .e 
Moscow 
Rome .. . 
Lyngby $ 
Ismalia .. 
Oslo sao 
Belgrade. 


eo è ef 
e 
e 


Prague .. 
Gibraltar ee eo 
Paris—Eiffel Tow er me 


f Nantes ee ee oe eo, 


Gnidziadz ee 
Rome .. e œ 
Abu Zabal ..>. 
Bucharest ; 
Washington (Annapolis) 
Varberg.. . 

Nanen .. a. oe os 
Bordeaux .e so -> 


Call 
Sign. 


Times of Transmission. 


1030, 2005. 

0105, 0515. 

t0700, 1000, 1300, 1800. 

0950, 2050. 

0710, 1310, 1810. 

0705, 1305, 1805. 

0708, 0808, 0908, 1008, 1108, 
1308, 1408. 

0750, 1650, 1750. 

0850. 

0725, 1250, 2050. l 

0200, 0550, 0835, 1115, 1280 
1435, 1900. 

0044, 0444, 0844, 1244, 1644, 
2044. 

1200. 

0550, 1040. 

0516, 0716, 1016, 1316, 1516, 
1816. 

0812, 1412, 1912. 

0740, 0945, 1045, 1340, 1810. 

1205. 

0750, 1850. 

1140, 2310. 

0805, 1030, 1905. 

1050, 2020. 

0735, 1025, 1335, 1835. 

0705, 0820, 0845, 1305, 1420, 
1445, 1805, 1920, 1945. 

0220, 0400, 1715, 2230, 2285. 

0640, 1115, 1900, 2210. 


2245. 


1700. 


0755, 0801, 0925, 

0300, 0330, 1530, 

1230. 

1115. 

0835, 

0750. 

1155, 2355. 

0835, 1435, 

0745, 1345, 1845. 

0720, 1320, 1820. 

0715, 1315, 1815. 

0655, 1355. 

0455, 0900, 1500, 2000. 

0810, 0910, 1130, 1410, 1910, 

0155, 0800, 1400, 1900. 

1200, 1800, 2400. 

0200, 0600, 0800, 0835, 0850, 
0900, 1050, 1400, 1450, 1650, 


1900, 1935, 2000. 
1840, 2200. 


1435, 1935. 


19020. 


Aran; 1050, 1340, 
0835, 1345, 1845. 
0300, 0330, 1530, 1700. 

0145, 0750, 1050, 1350, 1990, 
0015, 1100, 1536, 1858, 2030, 
0707, 1307, 1807. 

0900, 1040, 2055. 

0850, 1950. 

0735, 1100, 1335, 1835. 


1100. 

0750, 1040, 1350, 1640, 1059. 
0850, 1450, 1950. 

1600, 1920. 

0740, 1340, 1840. 

0705, 1805. 

0820, 0840, 0940, 1420, 2100, 
1415. 
0800, 
1600. 
0955. 
0900, 1030, 1350, 1850. 
0: 300, 0500, 1700. 
0740, 1000, 1340, 1849. 
1155, 2355. 

0800, 1955. 


1400, 1800. 


t Times approximate. 
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SE CRET RADIOTELEPHON Y SYSTEMS. 


A Review of the Problems Involved and Solutions Suggested. 


By O. F. BROWN, M.A., B.Sc. 


HE recent inauguration of the Transatlantic Tele- 
phony Service has directed attention to the problem 
of secrecy in radio communications. Hitherto 
comparatively little serious consideration has been 
directed to this matter, partly owing to obvious difficul- 
ties of the problem, and partly owing to the fact that 
where telegraphic communication was concerned the dis- 
advantages of a lack of secrecy could be overcome by the 
use of code or cipher. 
ployed to a certain extent in telephonic communications, it 
is obvious that serious inconveniences are introduced by 
their use. It seems probable, therefore, that the general 
use of long-distance radiotelephone services is likely to 
be prejudiced by the fact that at present portions of the 
conversations, at any rate, can be picked up by un- 
authorised persons over considerable areas without great 
difficulty, and it is natural that the removal of this diffi- 
culty should be receiving consideration. 


T 


. Fundamental Principles. 


The object of the present article is to review the diffi- 
culties to be met in the problem of providing some adequate 


degree of secrecy while at the same time preserving the: 


requirements of efficient radio communication, and to indi- 
cate the lines along which a solution seems likely to be 
found. It may be stated that little or nothing has been 
published on the matter, and the only source of informa- 
‘tion is-the study of patent literature. 

Obviously, with line telephony the area over which the 


speech can be picked up is limited to the region near the _ 


wire or cable conveying the current, and systematic eaves- 
dropping iS only possible to’, persons having access to the 
wire in question. The case of a radio station is different. 
If the signals are capable of being received at one station 


they can, with suitably designed apparatus, be received > 


at another station.. The only way in which radio com- 
munication could approach line communication, with re- 
gard to the area over which interception is possible, would 
be to concentrate the wireless waves into an extremely 
narrow beam. Now it has been suggested by writers in 
the non-technical Press that the Marconi beam stations 


nature. This is certainly not the case. A study of the 
l published data of the beam stations shows that -the radia- 
tion is directed not in a narrow band, but in a fan several 
degrees wide. The result is that at a distance of, say, 
2,000 to 3,000 miles the radiation can be picked up over 
an ever-widening belt of not less than two or three hun- 
dred miles wide. In giving this value to the width of 
the belt it is assumed that the ‘‘ cut off °” at the edges 
of the ‘‘ fan’’ is sharp. No reliable evidence is available 


on this point, but jt is extremely likely that the edges of. 


the fan are not sharp, so that the area over which the 


7 energy: can be received with Sunny sensitive appara- 


tus is greater still. 
It has, also been sug ggested in the non-technical Press 
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Although code words can be em- 


-. radiate in a manner approximating to a beam of this. 


that the reflector or directive aerial systems employed at 
the beam receiving stations are essential for the reception 
of the radiation from the corresponding transmitting 
station. These reflectors are extremely valuable, in that 
they make the receiver more sensitive to radiation from 
a particular direction, and by so doing reduce interference 
both by atmospherics and by signals from transmitting 


stations arriving in directions other than that in which it. 


is desired to receive. It is not true, however, that with- 
out the reflectors the signals are so weak that they cannot 
be picked up with suitable apparatus having a high factor 
of amplification. The long-distance communication ob- 
tained by amateurs employing extremely small powers 
affords good’ evidence on this point. The importance of 


the reflector aerial lies in the fact that the ratio of signal | 


strength to atmospheric noise is increased, and thereby 
the number of hours possible per day for satisfactory 
working is increased. ` Hence, 
aerial’ system which could not be erected surreptitiously, 
reception at long distances from a short-wave beam station 
would be possible only under comparatively favourable 
atmospheric conditions, and without the reflector there 
would be periods at which eavesdropping would be ex- 
tremely difficult or impossible. Except in this sense, how- 


without a, complicated — 


ever, it can be said that present-day beam transmission 


would be unlikely to provide any adequate „degree of 
secrecy. 


7 


Silent Zones. as 


~ 


The use òf short waves, however, has one advantage 
which must not be. over ‘looked, namely, the fact that on 
short waves the energy is radiated for a considerable dis- 
tance by waves travelling through the upper layer of the 
earth’s atmosphere, while any energy travelling along the 
ground is absorbed at a comparatively short distance from 
the transmitter. Apart from a short distance round the 


of perhaps several hundred thiles—the exact radius de- 


_ transmitting station, therefore, there is a zone of silence. -` 


pending on the wavelength used. After this distance the. 


waves deviated from the upper atmosphere reach the 
earth and signals become coniparatively strong. 
tain particular cases the existence of the silent zone could 
no doubt bə used to assist in providing a service which 
could not be intercepted. . 

On the other hand, the beam system is proving success- 
ful in the main for telegraphic communication; and it 
appears to be generally accepted that the variations in 
signal strength and fading effects due to the influence 
of the upper atmosphere on the propagation of short 


wireless waves render it still desirable that long waves - 


and comparatively high power should be employed in 
such a service ~as radiotelephony .over long distances 
where it may be essential for two subscribers to be put 
into communication at a prearranged time without delay. 
Since there can be no possibility of guiding long waves in 


‘In cer- 


a beam, the problem of securing secrecy, resolves itself 
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vibrations modulating it, 
be considered at any moment as consisting of three waves 
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Secret Radio Telephony Systems.— 
into transmitting the speech in such a way that reception 
becomes difficult without very complicated apparatus. 

In using radiotelephony on long waves, one miatter 
which has to be considered is the amount. of interference 
produced on other communications. So great is the 
amount of signalling by wireless now taking place that the 
task of fitting in of new lines of communication on long 
waves presents the greatest difficulty. 
important criteria by. which a method of radio communica- 
tion has to be judged is therefore whether it could be 
introduced into the existing crowded condition of the 
ether. As will be seen later, miany of the suggested 
secret systems proposed can stand no chance of general 
adoption on account of their failure to conform to this 
important condition. 


‘Width of Side-bands. 


It may therefore be desirable here to consider briefly 


the causes of the greater interference of radiotelephony 


services compared with radiotelegraphic services, and to 
indicate why the system developed by the Western Elec- 
tric Co. 
working ha3 alone made telephony on long waves a prac- 
posu proposition. 


T i m 1 METRE—> 
t 


Fig. 1.—The system advocated by Tigerstedt (1918) makes use of a continuous magnetised steel band. by a 


‘ s 

Probably every reader of The Wireless World is aware 
that the essentials of an ordinary telephony transmitter 
are the production of a pure and steady continuous wave 
oscillation and the means of modulating this wave by the 
audio-frequency vibrations due to the sounds it is de- 
sired to transmit. Now, the audio-frequency vibrations 
corresponding to a sound can be shown to be made up 
of a large number of waves corresponding to frequencies 
of between, say, 200 to 2,200 cycles in the case of 
speech and perhaps roo to 10,000 cycles in the case of 
music. 


The result of modulating the carrier by 2 complicated 


speech form is the same as modulating the carrier wave 
simultaneously with a number of simple component waves 
into which the ordinary speech can be resolved. If we 


assume the frequency of the carrier wave is f and that p- 


is the frequency of any one of the component speech 


One of the most . 


and the British Post Office for transatlantic 


JUNE Sth, 1927. 


the resulting carrier wave can 


whose frequencies‘are f, f + #, and f — ~. Now, 


an ordinary system of radiotelephony, such as that used . 


in. broadcasting, these three frequencies heterodyne ina 
simple receiver so as to produce a beat note of frequency 
p. It is clear from this way of looking at the matter 
that the carrier -wave (frequency f) has no effect on the 
transmission of the sound, except to provide a wave which 
will be of use in heterodyning the frequencies f + p and 
f — ~, which really contain the sound to be transmitted. 
In the Western Electric Co.’s system a considerable saving 
of power is effected by not transmitting the carrier wave 
at all, but by suppressing it along with one of the side- 
band frequencies f +.p or f — pat the transmitting end, 
and in reintroducing the necessary frequency needed for 
heterodyning-the remaining side- band by means of a weak 
local oscillator at the receiver. 

Not only is there a saving of power of about 75 per 

g 


cent. in transmitting only one side-band, there is a great- 


reduction of the amount of interference. If both the side- 
-bands are transmitted, frequency bands of between 200 
and 2,200 cycles are present on both sides of the carrier- 
wave frequency ; thus a band about 4,000 cycles wide is 
taken up by the transmission. If we put the shortest wave 
suitable for long-distance 
communication at, say, 4,000 
metres, 7.€., 75,000 cycles, 
and the longest at 25,000 
metres or 12,000 cycles, the 
whole number of cycles 
available for such communi. 
cation is 60,000, and -t is 
clear that the maximum pos- 
B sible number of radio- 
telephony services which can 
be got in, between these 
wavelengths without direct 


Even then no allowance has 
been made for the various 
telegraph services taking 
place on long waves. The 
number of cycles occupied 
telegraph service is 
only a few hundred cycles. 


Ly 5 Lo 


Comparing this with the 4,coo cycles required for 
telephony, it is clear that any proposal for starting 
telephony services must have a difficult passage with the 


authorities responsible for the international allocation of | 


wavelengths.. Obviously the chance of fitting in such a 
service is increased in the case of a system such as the 
present Western Electric system, where the band taken 
is only about 2,000 cycles, 7.c.. half of that required 
by other systems. 

The Western Electric ‘‘ side-band ”’ 
present used is secret only so far as spcech cannot be 
received on a simple broadcasting receiver, and cannot, 
therefore, be inadvertently overheard. The Western Elec- 
tric Company have, however, covered by patents several 
schemes for making interception extremely difficult, if not 


system as at 


impossible, and. the principles of these will be described - 


in due course. 
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Secret Radiotelephony Systems.— 
Before dealing with the Western Electric ehois 
however, it may be of interest to review briefly some 
other suggestions that have been made. 
ingenious was patented by a Danish engineer named 
Tigerstedt in 1918. His method. is applicable both to 
line telephony or telegraphy and to wireless, and he pro- 
poses to provide secrecy by splitting up the Morse signs 
or words to be transmitted into sections which are re- 
arranged in different order so as to produce an unintel- 
- ligible jumble which is transmitted into the ether. At 
the receiving end the components ọf the speech are auto- 
matically reartanged in the proper order so that speech 
becomes intelligible. In principle, the result is much 
the same as that achieved by the man who repaired his 
cuckoo clock’ so that it ‘‘ coocd ’’ before it ‘‘ cucked.’’ 


Tigerstedt’s System. 


The method proposed in this invention is somew hat as 
follows :—An endless, easily magnetisable steel band 
runs round the two rollers A and B in the direction of the 
arrow (see Fig. 1). Mounted on the same shaft.as the 
roller A are three circular discs. The edges of discs C 
and D are divided into alternate conducting segments so 
arranged that when the discs rotate together an insulating 
segment on C is opposite a conducting segment on D. 
The conducting segments on C and D are connected with 
a third conducting disc E on the same shaft. Conduct- 
ing brushes bear on the discs for making external con- 
nections. When the microphone M is spoken into the 


speech currents are conveyed across the brush on disc E- 


and out through whichever of the brushes bearing on the 
discs C and D is in contact with a conducting segment. 
If the current passes through disc C it flows through the 
primary of a transfogymer pe ; if the current flaws by 
disc D it passes through the primary of a transformer 
T,. The secondary of the transformers T, and T, are 
connected with coils N, and N, respectively, and when 
speech currents pass through these coils the magnetism 
Of the ‘endless band round the rollers is altered, and 
corresp6nding speech currents are introduced by the mag- 
netic band in the coils N,, whence the currents flow out 


into the line or to the wireless transmitting apparatus by 


the terminals L, and L,. The currents from the micro- 


phone are thus conveyed to the terminals L, L, alterna-. 


tively by the coils N, and Ny. 

To show in a simple cake how the speech could be 
mixed up by this arrangement, let us assume that the 
distance between the rollers A and B is two metres, and 
that the band is running at the rate of 50 cms. per second. 
Let us also assume that the distance between the coils 
N, ahd N, is one‘metre, and that the conducting segments 
| and discs C and D are so designed that the current path 
is changed from one to the other after the band has run 
50 cms. In other words, the current will cease to flow 
through N, when the band has run 50 cms. forward from 
Nie le., half- -way between N, and Nj. 
50 cms. ‘of the band up to coil N, is not magnetised, and 
is now affected by N, for half a second, ŝ.e., while the 
clean 50 cms. of the “band runs under coil N,. At the 
end of this half-second coil N, begins acting again on 
the clean band running up to it, and. the process is re- 
peated. 
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One of the most .- 


The remaining ; 


The general result is that the speech is cut up 
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‘and sections of it are continually being reserved before 
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reaching the coil N, through which it reaches the. line. 
The receiving Atrans tient is exactly similar to the trans- 
mitting apparatus. “The received speech is passed through 
a transformer and is applied through rotating discs simi- 
lar to C and D, alternatively to similar transformers to 
T, and T,. If, however, in the transmitter T, is work- 
ing on coil N,, and T, on coil N,, then in the receiver 
T, must work on coil N,, and T, on coil N, to get the 


IHE 


IHIH 
m 
IM ALEA HIEN 


Fig. 2.—Ci reuit and apparatus for continuously varying the carrier 
frequency in the method patented by R. Howe-Gould (1922). 


speech rearranged caueeily so as to 7 intelligible: A 


circuit L, is arranged to wash the steel band free from 
magnetism before it-reaches the coils N,, N,, and N,. 


_ Synchronisation. | 


The method, of course, depends on the velocity of the 
moving band and the discs being adjusted so as to be 
identical in the transmitter and. receiver, and suitable 
methods must be provided for synchronising and correctly - 
adjusting the position of the discs C and D and their 
segments with regard to one another. 

“The accurate synchronisation required would probably 
be difficult to achieve and maintain in practice. No 
doubt the exchange of sections of the speech could be made 
at other rates than at the half-second interval described, 
and the best speed arrived at for confusing a listener. It 
might be possible, however, for a determined eavesdropper 
to write down or record the sounds heard and piece them 


together correctly when the conversation interesting him 


was completed. If the mechanical] difficulties could be - 
overcome this latter objection could be got over by cutting _ 
the speech up into three or four sections instead of the 


. two described. 


A considerable number of methods proposed for secret 
telephony depend on the variation of the length of the 
carrier wave. One of the simplest methods suggested is 
to transmit alternately on two wavelengths. The aerial is 
coupled to two identical generators of continuous waves 
which are modulated in turn by the same microphone 
circuit. The exchange between the transmitters is ob- 


i 


716 


Secrat Radiotelephony Systems.— 

tained by a rotating mechanical switch. 
ranged in one device that transmission begins on one wave- 
length before it has ceased on the other ; any interruption 
of the radiation during the change over is avoided. The 
receiving apparatus consists of two detecting circuits con- 
fected to the same audio-frequency amplifier leading to 
the receiving telephones. The receiving circuits are only 
complicated by the double reception necessary, and apart 
from the inconvenience of this the method described does 
not appear to give real degree of secrecy. On the other 
hand, the occupation of two carrier waves in the ether 
for the same communication would for the reasons already 
stated probably render the practical development of the 
system impossible. 

Other systems vary the wavelength of the carrier by 
regular or irregular variation 
of the tuning arrangements 
of the transmitting circuits. 
The means which have been 
suggested include the use of 
condensers with irregular- 
shaped plates which are 
caused to rotate mechanic- 
ally, or the movement of the 
moving coil of a variometer. 
It has also been suggested 
that the transmitting induct- 
ance should be designed on 
the principle of a concertina, 
so that by mechanical means 
the coils of the inductance 
could be brought close to- 
together or separated, and its 
self - inductance thereby 
varied. In receiving the sig- 
nals the receiving apparatus 
must be fitted with similarly 
variable condensers or inductances the moving parts of 
which are synchronised with the transmitting instruments. 

In one method a motor A (Fig. 2) running at constant 
speed rotates, by means of suitable gears, an irregularly 
shaped cam B, which, by an anti-friction roller and a lever 
C, imparts movements to the moving coil L, of a vario- 
meter L. A similar variometer is provided at both trans- 
mitting and receiving stations. At the receiving station 
an auxiliary detecting circuit is provided in which is in- 
cluded a relay R. The action of the relay causes the 
movable core M of a solenoid to be raised. The upward 
movement is controlled by a dashpot so as to occupy a 
prearranged time. 

When starting a communication the variometers at the 
transmitting and receiving stations are set at the samc 
point on their scales and an auxiliary signal from the trans- 
mitting set consisting of a long dash is sent out. The 
throw-over switch W, at the receiving end is set so that 


KAAN 


Fig. 3.—Electrical governor 

for selecting predetermined 

message-bearing wave- 

length in the system due to 
. G. Morrison (1923). 


the auxiliary receiving circuit is coupled to the aerial which - 


is tuned to the wave on which the Jong dash is being sent 
out. The core of the solenoid-is raised, but the termina- 
tion of the long dash automatically releases the solenoid 
core, which falls so as to make the clutch T engage, which 


rauses the motor to begin to rotate the cam C. Similarly, 


at the transmitting station the termination of the long dash 
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allows a similar clutch to engage and set the transmitting 
variometer in motion. If the speed of the motors in the 
transmitter and receiver are the same the receiver will then 
remain in time with the transmitter during its wavelength 
At agreed times cams of various shapes can 
be substituted. to make the wavelength changes more 


Other Variable Wavelength Schemes. 


In another proposed system an electrical governing © 
arrangement is suggested. On the shaft of the motor 
driving the apparatus for varying the wavelength is, 
mounted a balance Wheel in the form of a disc. The 
angular movements of the shaft are controlled by a spring 
and sufficient external motive force is provided to make up 
energy losses. The balance wheel has inset on its rim a. 
smal] laminated piece of soft iron S (see Fig. 3). Mounted 
close to the balance wheel is a small electro-magnet which. 
is energised through a relay by energy from an a pary 
receiver, as in the case of the solenoid shown in F ig. 
The auxiliary receiver is tuned to a particular wav alent ‘ 
and every time this wavelength is reached in the ordinary 


, wavelength variations of the transmitter the electro-magnet 


will be energised and an attractive force exerted on the 
soft iron inset on the balance disc, provided this is ad- : 
justed to be near the solenoid at the proper moment. In | 
this way it is suggested that any error in the time of rota-- | 
tion of the apparatus in the receiver will be corrected by 
the acceleration or retardation produced by the magnetic 
force. | 
In another method proposed it is suggested that the | 
variation of wavelength of transmitter and receiver be 2 
carried out by the motion of synchronised pendulums and | 
an arrangement is provided for stopping the pendulums 
by wireless means at any selected instant so that a signal 
can be transmitted on a chosen wavelength which would 
be unknown to the intercepting station. In any of these 
however, the band of wavelengths necessary ) 
would be so large as to make the method impracticable for | 
actual communication, while if a smaller band were used | 


the signals could be ‘easily picked up on a flatly tuned 


receiver. 
(To be concluded.) 


‘EXPERIMENTAL WIRELESS.” 


: The June issue of the above Journal includes articles : 
on the following subjects in i to the usual : 
features :— 


EXACT MEASUREMENT OF TRANSMITTING : 
~ WAVELENGTHS. 


_SELF-INDUCTANCE OF STRAIGHT WIRES. 

SLOPE INDUCTANCE. 
L.T. AND H.T. SUPPLY FROM D.C. MAINS. : 
OFA o : 


DESIGN AND CONSTRUCTION 
> SUPERHETERODYNE RECEIVER. l 
: Copies are now available from the leading Newsagents, : i 


price 2/6 net, or direct from the Publishers, Messrs, 
lliffe & Sons Ltd., Dorset House, Tudor Street, 
London, E.C.4, price 2/8, post free. 
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A Threesunit Set Covering 
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the Entire Broadcast Band. 


aa oe By A. J. BULL. | | 


T. must not be thought that the receiver about to be 
~ described supersedes any, of the sets recently put 
forward in these pages and which have attained such 

widespread popularity. 1 
` quirements, and the aim of this ‘4 All Station Reéceiver,’’ 
as the name implies, is to provide a sensitive long-range 
set without wavelength limitations. This instrument con- 
sists of three units, A, B, and C, all of which are-con-- 
tained in one cabinet and connected together to form one 
receiver complete in every detail (except L.T. and H.T. 

batteries), and covering a wave- -range from 200 to 2,000 
metres. _Two valves: amplifying vat high frequency. 
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Each set fulfils particular. re- . 


© variable 
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-——This rear view shows the switch action by means of which the output connections 
of either of the H.F, ames is applied to the detector valve. 


followed by a detector valve a two stages of low 
frequency are employed. For reasons which will be 
stated later, the two H.F. valves and associated tuned 
circuits are in duplicate, so that in all there are seven 
valves housed in the containing cabinet. 

Unit A, the short-wave amplifier covering the normal 
broadcast band of wavelengths, consists of two .H.F. 
valves transformer coupled, the primary winding ‘of’ which 
is tapped for neutralising purposes, aerial coil, “and three 
condensers, together with - necessary . valve 
holders, filament rheostat, etc. The tuning range of this 
unit is 200 to 600 metres. — Unit B, the long-wave H.F: 


sa amplifier, consists of two 
ip H.F. valves, tuned anode 
| coupled, aerial coils, and 
T three variable condensers, 
i 


— together with filament rheo- 
>=; stats: and the neutralising 
| ‘condensers necessary. The 
wave-range of this unit is 
6oo to 2,000 metres. Unit 
C consists of three valves, 
viz., one detector and two 
amplifying at low frequency, 
together with transformers, 
jacks, and filament rheo- 
stats, etc. Included as part 
of this unit, there is what _ 
might be fermed a distribu- 
tion panel, on which are 
mounted, parallel with the 
three valves, six special 
spring: terminals arranged in 
two groups of three and to. 
which the output of the high- 
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Fig. 2.—Circuit diagram of two-range broadcast receiver naib tarry IWS hye high-frequency amplifying stages and valve 


detector followed by a power amplifier. 
mfd.; Cr, 0.0002 mfd.; Cy, 0.001 mfd. 


henries. T;, Tọ, low ratio L.F. transformers. 


frequency units A and B respectively are - con- 
nected. These terminals are shown numbered 1 to 6 in 
iig. rand also on the valve platform Fig. 7. 


Two-range Switching System. 


Referring to the circuit diagram Fig. 2 and also to 
Vig. 1 (which is a back view of the complete receiver), 
NNN there is shown dia- 

be grammatically and 

in photograph two 
“ Utility ? double- 
pole change-over 
switches, ‘one. of 


mounted in 
verted position on 
unit B on the ex- 
treme right, and the 
other on unit C in 
a similar position. 
The two switches 
are linked together 
by a ğ dia. wood 
curtain rod 2ft. qin. 
in length, which is 


Fig. 3.—Met hod of mounting 
* Utility ” switches for wave change 
switching. 


which -can be seen 
an in- 


Cı, 0.0005 mfd.; C2, C3, 0. 
R,, R3, 4 ohms; Ro, Ry, 10 ohms. ; Rs, Rg, 2 megohms ; R;, 30 ohms; Rs, Ra, 10 ohms. 
Ti», To, T, “ Wireless World ” H.F. transformers. T,, coupled plug-in colls, 


‘one, and the. detector valve 


d. H Ci» 0.0005 mfd. H C; Cg. 


ot 


0.001 mfd. ; C;, 0.0002 
Li, Lo, centre tapped plug-in coils 1,400 m cto- 


Switch positions : Sw and Sw», a and c, 200 to 600 metres ; b and d, 600 to 2,000 
metres ; Sw., e, battery * off”; f, H. _& 


. and L.T. batteries “ on.” 


pivoted at the knobs of the lever of the switches and 
extended to pass through a small hole in one end of the 
cabinet. It is free to move in a horizontal plane over a 
distance governed by the length of throw of the switch 
levæs (Fig. 3). By further inspection of the circuit dia- 
gram it will be appreciated that by pushing the rod 
slightly into the cabinet the aerial and earth connections 
are transferred from the 
lower H.F. unit to the top 


disconnected from the lower 
unit and connected to the 
upper one. Consequently, if 
unit A is tuned to, say, 
Hamburg (395 metres), and 
unit B to, Radiola Paris 
(1,750 metres), a rapid 
change from one to the other 
can be effected by slightly 
moving the rod into or out ' 
of the cabinet as required. 
For loud-speaker, reception 
of the local station up to, 
say, twenty miles, where an- 
average aerial is used, the 


Fig. 
coupling for 
selectivity and amplifica- 
tion produced by various 


4.—H.F. intervalve 


considering 


ratios of inductance to 
capacity. 
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-Two-range All Station Receiver.— 

-H.F. valves are not wanted, and they can be cut out of 
_ circuit by means of the switch on panel A seen to the 
tight of the third condenser dial. This switch breaks 
L.T. and H.T. supply to that panel only. The aerial 
remains connected to the grid of the first H.F. valve of 
top panel, and the dials are set to the tuning of the local 
station, which wil! be received at full strength. No other 
adjustments are necessary. By making use of the jacks 
and switch just described, the following combination of 
valves are possible: (i) Detector and one L.I*.; (ii) de- 
tector and two L.F.; (ili) two H.F., detector, and one 
L.F. ; (iv) two H.F., detector, and two L.F. 


Ali Apparatus Easily Accessible. 


The instrument and containing cabinet are designed to 
permit of the components of the receiver being inspected | 
without removal from the cabinet and to enable cach unit: 
to be readily withdrawn. For example, in order to with- 


Fig. 6.—This view shows the terminal connectors for makin 

7 easy connection with the leads from the adjoining units, one o 

the change-over “ Utility " switches, the method of supporting 
the valve platform, the rheostat in the detector valve filament . 

; Circuit and the two " fixed i eens rheostats connected to th 

‘ ons va ves. l ” oe 


draw unit A, all that is necessary is to depress the tops’ of 
spring terminals numbered 1, 2, and 3 accommodated on 
unit C and thus release the three output connections of 
the unit. Aerial and earth plugs coloured red and black 
respectively are withdrawn from ‘sockets correspondingly 
coloured, and the unit is free to be removed from the 
cabinet. Absolute stability is obtained over the entire 
wave-range of the instrument, viz., 200-2,000 metres, 
which is due mainly to the inclusion in the design of 
nothing but first-grade parts, a general layout giving 
liberal spacing between components, the disposition of 
the wiring, which is rigid, good insulation, and, what is 
of equal importance, the use of a good earth. Often the 
domestic water pipe does not constitute an ideal earth. 
Usually a good earth can be obtained by driving. into 
damp ground: one or a number of iron pipes about 4ft. 
in length and 2in. diameter, the larger the diameter the 
better, and where two or more are used.they should’ be 
connected in parallel by copper wire. ‘The connection to 
the receiver should be as short as possible and of insulated 
wire not smaller than 7/.028in. (7/22 S.W.G.) 
ig. 5-—Deilling details of L.F. amplifier panel. Sizes of holes ` The range, quality of reproduction, and selectivity 1s 
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Two-range All Station Receiver.— 
ground, and situated about three miles 
‘from 2LO good loud-speaker results | 
from most of the European stations | 
have been obtained with four valves in 
circuit with a good reserve of amplili- 
cation. 

A useful feature in the design of tlic 
instrument which may appeal to experi- 
-menters rather than to those whose 
primary interest is in listening to the 


programmes is the ease with which 

other circuits may be introduced into ala 
. " e ` | /8 

the cabinet and tried oute lor a 


1% >< —3— 
Rees 


WTD AAE 1 fl | 


I UN R=Sth, 1927. 


example, supposing either as an experi- 
ment or because the component parts 
ire already possessed, anode rectilica- 
tion followed by two stages of low- 
frequency resistance coupling is required, all that ts 
necessary is to mount the parts required on a baseboard 
and panel to the dimensions of unit C and to substitute 
for the one in use at the moment. Should this parti- 
cular experiment be made a 0.0002 mfd. fixed condenser 


ig. 8.—Details of terminals and connector 


Strips. Sizes of 
holes: A, 1/4 in. B, 7/32 in. 
and 2 megohms leak should be added to unit B, together 


with a biasing battery. 


Why the H.F. Amplifier is Duplicated. 

Let us now consider briefly whether duplication of the 
H.F. part of the receiver is justificd. 

It is manifest that a receiver intended for reception 
of distant B.B.C. and Continental broadcast must be 
reasonably selective, and especially if one lives under the 
shadow of the local station. To obtain that result it is 
necessary to employ some form of filter and to include 
it preferably in the anode circuit, in which position it 
can also be made use of for coupling purposes (Fig. 4), 
which symbolically represents the ordinary tunecd-anode 
coupling consisting of a fixed inductance L (tapped 
for neutralising purposes) and a variable condenser C. 
As is well known, magnified oscillating potentials are 
developed across inductance I. as a result of signals im- 
pressed at A B; the value of these potentials (the ampli- 
fication factor of the valve and other factors considered) 
will depend upon the ratio of .L to C, the greater L is 
made the greater the potentials will be. If C is made 


Fig. 7.—Constructioial details showing drilling and assembly of the 
platform. 


valve 


Holes should be made at the side of each terminal tag. 


large, L in consequence must be made small, and there- 
fore potentials will be reduced and a less powerful signal 
result. That being so, what values of L and C-should 
be used in order to obtain’ selective reception from the 
principal broadcast stations as they are to-day? 

For loud-speaker results (with an aerial approximately 
2oft. high) no fewer than four valves should be employed, 
two of which must be H.F. (filter coupled) amplifiers, in 
which case the suitable value of the variable condénsers 
(C) to cover wavelengths of 200 to 600 mietres is 0,000} 
mfd. maximum. Tor wavelengths 600 to 2,000 metres 
(thus including Daventry, Radio-Paris, Hilversum, .War- 
saw, etc.) a condenser value as high as o.oor mfd. maxi- 
mum may be used and is recommended, as such a value 
stiffens the filter coupling and renders it less liable to 
shock excitation. | 


rig 9.—The location of the components on baseboard, 
„ 32 


` 
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Two-range All Station Receiver.— 
It may be asked why not make L variable as well as 

C so as to cover the waveband 200-2,000 metres and select 

for a particular wavelength those values of L and C 


found most suitable for good reception. Theoretically | 


_ it is possible to do so, but it has been the writer’s experi- 
ence that where two or more H.F. valves are employed 
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cult to maintain the set in’ a stable condition when 

approaching the limits of inductance, owing to the slight 

resultant deviation caused from the original value of the 

counter reaction which gave stabilisation at the time- of 

balancing the receiver. \ 
Where, however, the value of L is fixed and no form 

of switching in the oscillatory circuits has been intro- 


Fig. 10.—Practical wiring diagram. 


in a multi-stage amplifier designed to cover a wide range 
of wavelengths (either tuned anode or stabilised tuned 
transformer coupled) and L is made variable, unless 
exceptional precautions ‘are taken, it is extremely diff- 

A 23 | 
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duced, then there is no difficulty whatsoever in obtaining 
a balance and maintaining it indefinitely. It was prin- 
cipally owing to contrast in results obtained and to the 
simple manner in which an alternative programme could 
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Two-range All Station Receiver.— 
be made instantly available if a second-H.T. panel was 
adopted that led the present design. . 7 a 


~ 


Consteuerionat Details. 


Having. obtained the necessary parts and. compared 


them . with. the working drawings, the process `of 
assembling can be On ied: It may be found most 
convenient to construct the units in the followi ng order, 
_C, B; and A, so that upon completion of C and B they 


can be put into service for reception of long-wave stations, 


whilst unit A is in course of construction. 


Fis, 11.—Another view of the L.F. amplifier showing outpat 
plugs and method of supporting valve platform. 


Having thus decided, the cbonite panel of C measur- 
ing r4din. x 6in. x jin. should be drilled as indicated in 
the drawing (Fig. 5) and the two jacks and two filament 
rheostats fitted to it. ‘The panel is then attached to the 
base measuring 6in. x 83in. x-jsin. by means of two 
6in. x rlin. aluminium angle brackets. A piece of hard 
wood jin. x Zin. xdin. is now attached to the base by 
means of one right-hand angle bracket (4in. x rin. 
aluminium), as indicated in Figs. 6, 9, and 11, to forma 
support for one end of the valve platform, the other 
end of which is attached to me main cbonite panel by 
screws anl a piece of wood 3}in. x din. square. Before 
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: THE FOLLOWING IS A LIST. OF PARTS NECESSARY | 
FOR THE CONSTRUCTION OF UNIT -C:— : 


: 1 Baseboard of $in. wood, Gin. x Sin. ues 
: 1 Ebonite panel 14}in. x 6in. x Jin. - PoS 
: I piece ebonite, 8}in. x 3}in.x hin. ug 
: 3 Anti-microphonic Valve holders. s i 
1 seven-spring Jack, Cat. No. P67. (Igranic Electric Co., Li i. 
-~ 147, Queen Victoria Street, London, E.C.4.) 
1 four-spring Jack, Cat. No. P68 (Igranic). 


1 2.7 to 1 Transformer (Marconiphone Co., Ltd., 
Tottenham Court Road, London, W.1). 


1 4 to 1 Transformer (Marconiphone). z 
1 Grid bias battery and plugs, 15 volt. | 
1 Fixed condenser 0.0002 mfd. 

1 Grid leak, 2 megohms. 

1 30-ohm variable filament rheostat (Igranic Pacent). 


2 10-ohm variable filament rheostat without dials (McMichael, : 
Ltd., Hastings House, Norfolk Street, EO W.C.2). Te 

2 Plugs and sockets, marked L.T.—, L.T.+ 

4 Terminals, H.T.—, AT.+1, H.T.+ 2, H. T.+3 (Belling & :. 
Lee, Queensway ‘Works, Ponder’s End, Middlesex). : 

1 D.P.D.T. Utility switch, lever pattern (Wilkins & Wright, : 
Ltd., Utility Works, Kenyon Street, Birmingham). 

6 Spring terminals (Grafton Electric Co., 54, Grafton Street, 
London, W.1). 
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In the list of parts included in the descriptions of THE : 
WIRELESS WORLD receivers are detailed the components : 
actually used by the designer and illustrated in the photographs : 
of the instrument. Where the designer considers it necessary 
that particular components should be used in preference lo others, 
these components are mentioned in the article itself. In all : 
other cases the constructor can use his discretion as to the choice : 
of components, provided they are of equal quality to those listed : 
and that he takes into consideration in the dimensions and lay- : 
out of the set any variations in the size of alternative components : 
he may use. : 


screwing together to form the rigid arrangement, the 
three valve holders and six spring terminals should be 
fitted to the platform, also holes drilled in accord- 
ance with Fig. 7. The object of the holes is to enable 
short wire connection to be made between the valve ter- 
minals and components mounted below. 

It should be noted here that the sequence of the valves 
is as shown. in Fig. 7. 

Immediately below the detector valve on the wood sup- 
port a 30-ohm filament rheostat controlling that valve is 
fixed, and below that the grid condenser is mounted. To 
the right of the support (as viewed from back of instru- 
ment) a Utility switch controlling the output of the H.F. 
units is mounted. For the method of fixing the switch 
see Fig. 9, which also shows positions, etc., of trans- 
formers. 

Having fitted L .T. and H.T. terminals and screwed 
two clips to the edge of valve platform near the detector 
valve for the reception of the grid leak, the unit is ready 
for wiring (Fig. 10), Do not rush the wiring, and 
wherever possible well. space the leads, making 
symmetrical point-to-point rigid connections. The fla- 
ment circuits are made with No. 22 tinned copper and 
Sistoflex laid snugly to the underside of the valve plat- 
form. : 
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PCJJ SHORT-WAVE STATION. i 

A slight change has been made in the 
limes at which regular broadcasting is 
transmitted from Messrs, Philips’ experi- 


mental station in Eindhoven. On Thurs- 
day, June 9th, Tuesday, June 14th, and 


Thursday, June 16th, the station . will 
broadcast from 5 ta 8 p.m. G.M.T. 
0000 


SOUTH AFRICAN BEAM TESTS. 

The Marconi Company has completed 
the preliminary tests with the beam 
stations at Bodmin and Bridgwater which 
are being erected for the G.P.O. for com- 
munication with South Africa. During 
these’ preliminary tests speeds of between 
200 and;250 words per minute have been 
maintained with South Africa over long 
periods daily. Further tests. by the com- 
pany under ordinary traffic conditions are 
now being made, and if these prove satis- 
factory the stations will be handed over 
to the General Post Office for the official 
seven days’ trial. itt 


THE ECLIPSE. 


The Radio * Association has made 


arrangements for undertaking the collec- 


tion of data in regard to the effect of the 
eclipse -on wireless telephony and tele- 
graphy. . They have issued a specially de- 
signed log-sheet for this purpose, copies 
of which are obtainable from the hon. 
sec., Mr. S. Landman, M.A., 22, Laurence 
Pountney Lane, E.C.4. 


The South African branch of the Asso-, 


ciation, in conjunction with the Natal 
Astronomical Association and the Inter- 
national Union of Scientific Radio Tele- 
graphy, is also preparing to use this 
opportunity of collecting important wire- 
less data. 
0000 

THE N:B.C. EXTENDS ITS NETWORK. 

The National Broadcasting Company of 
America is rapidly extending the sphere 
of its activities and has now acquired the 
well-known station WOW, in Omaha, 
Nebraska, owned and operated by the 
Woodmen of the World Life Insurance 
Association. This station, which trans- 
mits on a wavelength of 526 metres, will 
afford a large number of listeners in the 
Middle West an opportunity of listening 
in comfort to the N.B.C. programmes in- 
stead of being compelled to reach out for 
the more distant stations controlled by 
the company, » 
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RUNNING COMMENTARIES. 

The running commentaries upon a bull 
fight broadcast from Madrid do not 
appear to be as interesting or exciting 
as those of a. football match, the Boat 
Race, or the Derby, to which we are now 


getting accustomed. .If we may judge 


from a letter from the Times correspon- 
dent in Madrid, the spectacle did not offer 
many chances for vivid word-pictures. The 
speaker at the microphone, we are told, 
was one of the best-known bull-fight critics 
and described every phase of the fight, yet 
at one time he warned his listeners that 
the show was such a poor one that they 


might soon be hearing the snores of the’ 


multitude. 
l e000 
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PIGEON FANCIERS AND AERIALS. 


Many inconveniences and .discomforts, 


such as a rainy summer, are often un- 
justly attributed to the malign influence 


of wireless, but it is possible that there. 


may be some justice in the complaint of 
pigeon fanciers that their homing birds 
are sometimes hampered by the number 


linquent was besieged with offers of -mar- “° 


riage and loans from prospective fathers- 
in-law. Unfortunately for him, enquiries 


were madé‘concerning another of his ven- 


tures and these led to the discovery of the 
fraud. ~ - fn thea, eee 
: o000 ` 


AN INTERESTING EXHIBIT. `- 


The manufacture of valves is ‘in itself :. 


a fascinating study, and many wireless 
enthusiasts as well as the general ‘public 


have ‘doubtless availed themselves: of the ` 


present opportunity. of - :witnessing’. the 
actual processes through which -a - valve 
passes in.the course of manufacture.. For 


‘the opening of, the ‘new wireless depart- 
ment at Messrs. Whiteley’s’ valve-making 


machinery has been transferred from the 


Osram valve works at Hammersmith, and 


of aerial wires encountered in their racing — 


flights. 


0000 | ; 
ATMOSPHERIC IDIOSYNCRASIES. 
The report of the Royal Meteorological 
Society’s Committee on Atmospherics and 
Weather, which contains a mass of useful 
data obtained from observations by Mr. 
R. A. Watson Watt and othér observers 
in Europe, tends to show tha‘ certain 


A 


during the first ten days of this month ` 
: expert: operators are working 


rC on ‘these 
machines throughout the day illustrating 
the intricate building up of Osram 


©c000. * OF 
BROADCASTING IN JAPAN. __ 
'. Listeners who delight in reaching out 
for distant stations may. be interested : in 
learning the times at which stattons~ in 


y ` 


| x Japan and Manchuria transmit, and for — 
their benefit we give the following par- ` 


ticulars of these” stations :—Tokyo, 


JOAK, on 375. metres; Osaka, JOBK, on . 


. .385 metres; and Nogoya, JOCK, on 360 
. metres : all transmit daily from 9. a.m. to 
-10 p.m.; Keijo, JODK, on 367 metres, 


spoken words are more easily ‘disturbed ° 


than others. Thus, of the two consecutive 
-words “for his” the disturbance on the 


first word was strong, while that on the . 


word “his” was only moderate. 
) y 
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AN INGENIOUS FRAUD. 


The French wireless operator who was 
recently reported to have inherited a large 
fortune is doubtless repenting at leisure 
his wily scheme-for obtaining almost un- 
limited credit, but it-must be admitted 
he probably had a good time while it 
lasted. 

Being anxious to infuse some excitement 
into a possibly dull and monotonous life, 
he conceived the idea of sending out a 
message that he had come into a fortune 
of some 25 million dollars. The message 
was picked up in mid-Atlantic by a ship 
coming to Europe and in due course re- 


transmitted to Rochefort, where: the .de- | 


from 9.40`a.m. ` to: 9.30 p.m.; Harbin, 


- Manchuria, -XOH, on 430 metres, from 


12.15 to 12.45 p.m.-and from 7.30 to 9.0 
p-m. daily. . These times are local and 
are nine hours ahead of G.M.T.. 9.0 a.m. 
in Japan being midnight by G.M.T. 


0000 


WEATHER STATION IN GREENLAND: 
Scientific meteorology is daily ex- 
tending; a permanent weather station 
is to be established in Greenland 
by Dr. W. H. Hobbs, Professor of Geo- 
logy at the University of Michigan, and 
director of the university’s Greenland 
expedition. Dr. Hobbs expects to begin 
transmitting weather reports on short 
waves this month. The Rumanian 
Greenland expedition, headed by Dr. 
Dumbrava, will also establish a base at 
Angmagsalik,, in South-East Greenland. 
“ Secondary depression” will therefore 
stand no chance of being. overlooked. 
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Nationality Prefixes. 

In view of the fact that many amateur 
transmitters have their call signs pre- 
ceded by the nationality prefix G, GC, or 
GW, as the case may be, printed on their 
letter paper as well as on their QSL 
cards, it may be advisable to remind them 
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Amateur Stations in Australia and New y f TASMANIA. 
Zealand. . TBT ° E. C. Sheldrick 15,. Richards Ave., Laun- 
: ceston. 
(Continued from page 686 of our issue of 7HL H. F. Lovett, 14, ‘Summerhill Rd., West 
‘June 1st.) Hobart. 

WESTERN AUSTRALIA, TMK E. E. Cooper, Edgeley House, Voussiowa: 
6DH D. C. Hardisty, 2, Duncan St., Victoria Park. R.S.H 210, George St., Launceston. 
6GL G. A. Lorden, 30, Thomas ae West Perth. 7RS ofr a Bs E 3 

(Change of address. ) = 
6HR (not GHE) H. E. Cox, Marine Terrace West, NEW ‘ZEALAND. ` 

Geraldton. (Correction.) 1AN H. B. M. Arthur, 12, Clarence. St., Heine 
8JJ T. J. Jewell, Leithfield St., Victoria Park. Bay, Auckland. (Change of address.) ` 
8JL J. L. White, p rau via oe Valley. 1A0 R. G. White, 125, Grafton Rd., Auckland, 
6KM A. Saar, Post Office Building, Eucla. 
6KX H. T. Simmons, 75, Nicholson Rd., Subiaco. 2BB. C. oe nla tata , Kelburn, Wellington, 
5VP Victoria Park Radio Club /O. E. Kernick), (Correcte Tess.) 

70, Mackie St., Victoria Park. 3XB ~ J. M. Bingham, 24, Saragtop St., Christ- 
6WP = W.R. Phipps, 83, Carnarvon St., Victoria Pk. Z church. - 


that according to the regulations laid 
down by the G.P.O. the use of the 
nationality prefix is allowed only when 
experiments are being conducted with  , 
Stations abroad. 

We mention this matter as we have 
recently heard of cases in which amateurs 
using the nationality prefix before 3-letter 
call-signs or not being licensed for com- 
munication with foreign stations have 
been requested by the authorities to dis- 
continue the use of the prefix. 


New Call Signs and Stations Identified. 


5XQ (ex 2BPR) J. Cyril Adams, 
Newton Street, Greenock, N.B. 
on 23.45 and 9U metres. 

AI2AJ Lieut. E. J. H. Moppett, “A” Cavalry 

Signal Troop, Roorkee, U.P., India. 

Transmits on 30 and 45 metres. 

EB.4DP L. de Bruyn, 79 Ave. des Eglanticrs, Antwerp. 

FM 8MC Dr. C. Veyre, 3 Ave. du Général Moiuier, 
Casablanca, Morocco. 


Towerhill, 
Transmits 


_ 


6 DP (ex 2 BOK) W. P. Dolphin, 53, Higham Road, 
Tottenham, N.17. Transmits on 23, 45, 
90 and 180- 200 metres. 

6 PP (ex 2 BZC) M. W. Pilpel, 38, Purley Avenue, 


Cricklewood, N.W.2. Transmits on 45 
metres and will welcome reports from 
listeners outside 100 miles radius. 

2 AZP L. Sanderson, 39, Bonham Road, Brixton 
Hill, S.W.2. 


5 XQ. A new transmitting station in Scotland owned and operated by Mr. J. Cyril 
Adams, Towerhilt, Newton Street, Greenock, 


A SIMPLE TEST FOR OVERLOADING. 


ANY an amateur, possessing no milliammeter, is 
left in doubt whether to blame his lòud-speaker, 
his receiver or his valves when quality of repro- 

duction is poor. Since the most usual cause of poor 
quality lies in the overloading of the last valve, it becomes 
necessary to apply some test to discover whether the 
signals applied to its grid are greater than it can handle 
without distortion. The usual test of connecting a milli- 
ammeter in series with the loud-speaker and: making 
volume and grid-bias adjustments until the needle does 
not ‘kick ? on loud signals is naturally not possible 
when no milliammeter is to hand. There is, however, 
another fairly satisfactory test that can readily be applied 
when resistance or choke coupling is in use. 


Effect of Increasing Grid Leak Resistance. 


If the grid-leak of the last valve is removed and is 
replaced by one of very high resistance it will be found 
that any distortion due to ov erloading will be very con- 
siderably increased. -This is so because if the valve is 


being given too large a voltage input there are moments - 


when the grid becomes positive, and during that time it 
collects electrons as they stream past it to the. plate. 
The negative charge so produced can leak away reason- 
ably quickly through a leak of low resistance so that 
the distorting effect is not outrageously great, but if a 
very high resistance leak is substituted this charge grows 


to a higher value and takes longer to disperse, and, 
consequence, the distortion produced is much more me 
able. If, on the other hand, no overloading is taking 
place, the grid of the valve never becomes positive and 
does not acquire a charge, so that the change of grid-leak 
value will make no difference whatever to the quality: 

If, then, it is found that this change of grid-leak has 
an adverse effect upon the quality, one may quite safely 
infer that the last valve is being overloaded with signals, 
and that it is necessary either to be content with a smaller 
volume or to increase largely the high-tension voltage and 
grid-bias on this valve. Where no change in quality 
follows on the use of the high resistance leak, it is neces- 
sary tọ look elsewhere for “the cause of inferior repro- 
duction. 

By a slightly greater asa alteration to the 
receiver, this same test can also be applied ‘where the last 
valve is coupled by.means of a transformer. In this 
case it is necessary to insert a condenser of about o.o1 
mfd. capacity between the grid of the valve and the 
secondary of the transformer. A grid-leak holder is 
then connected between the grid of the valve and the grid- 
bias battery and the test applied by inserting in the 
holder, alternately, leaks of low and high resistance. 
The effects that may be observed and the conclusions to 
be drawn from them are then exactly the same as those 


already detailed. o ï A. L. M.S. 
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SOLDERING NOT NECESSARY. 
[T is a mistake to imagine that the 

only way of obtaining ‘a satisfac- 
ory connection is by soldering ; this is 
ot the case, and for all practical pur- 
oses a wire fitted under a terminal 
ead or nut makes a junction of 
qually low resistance, provided that 
he surfaces are first cleaned with 
mery paper òr by scraping. It is as 
rell to have as large an area of metal 
n contact as possible, so the end of 
he wire should be bent into an eye— 
referably with the aid of a pair of 
ound-nosed pliers. 

Soldering has probably gained its 
resent popularity because a number 
f connections may be made more 
uickly by this method than by the 
ther alternative—a statement which 
he beginnér in the art may doubt, but 
ne which is nevertheless true. Pro- 
ided that soldered joints are pro- 
erly made, they have an undoubted 
dvantage from the point of view of 
ermanency, but a- so-called “‘ dry. 
oint ° is likely to be a source of 
rouble, and those who have not ac- 
aired the art may do well to use 
crews and nuts or terminals, remem- 
ering that connections made in this 
yay should be cleaned and tightened 
p periodically. 3 

-0000 , 
THE CHOKE CONDENSER FEED . 

~ CIRCUIT. 

i ERE are certain undoubted ad- 

vantages in using a choke-con- 
enser output circuit, the chief of 
shich is that the windings of the loud- 
peaker are no longer subjected to the 
teady anode current of the last valve 
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ceiver is likely to be heavy. 

Fig. r (a ) represents what is now 
probably the standard circuit for 
choke feed and has several advan- 
tages over other arrangements. 

It should be noted that the loud- 
speaker is at earth potential, and if 
at any appreciable distance from the 
set only one extension lead is neces- 
sary if an earth connection can be 
made at the .loud-speaker. The 
larger the value of both the choke 
and the condenser, the lower the fre- 
quency at which ‘‘ cut off’’ or a 
diminution of output sets in. Good 
average values for first-class results 
are 20 henries and 4 mfds. respec- 


tively, although 2 mfds. is generally 


sufficient. 
The circuit shown in Fig. 1 (ò) 
may be used when it is desired to 


Fig. 1.—Alternative output filter con- 
é nections. 


isolate the loud-speaker from the set 
entirely ; for example, when it is of 


a type with an electromagnetic field 
- system which may be fed from house 


service mains. This circuit suffers 


- 
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or valves, which with a modern re- from the disadvantage that since che 


condensers are in series, each must 
be twice the size of the one con- 
denser used in the circuit shown in 
Fig. 1 to obtain the same ona out- 
put characteristics. 
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HOWLING DUE TO MICROPHONIC | 
| VALVES. 


T often happens in loud-speaker 

sets that when one of the valves is- 
given a slight jar a low ringing note 
is emitted by the loud-speaker. The 
sound from the loud-speaker reacts on 
the valve and a continuous howl may 
be set up. This trouble, which is due 
to the vibrating of the electrodes, 
usually occurs in the detector or per- 
haps in the first L.F. stage. The 
simplest and most obvious remedy is 
to‘have the set and loud-speaker in 
different rooms. This is frequently 
inconvenient, however, and another 
remedy is to use a less microphonic 
valve in the offending stage. It is 
often our luck to find that our favour- 
ite detector valve- is particularly 
microphonic,.and we are unwilling to 
replace it by another valve, which, 
though less microphonic, is also less 
sensitive. The remaining expedient 
is to surround the valve by some sort 
of sound-proof enclosure ; much can 
be accomplished with a wrapping of 
cotton-wool and a valve box. The so- 
called non-microphonic valve-holders 
are not usually very effective by them- 
selves, but may be very effective if 
the valves are artificially weighted- 
by attaching heavy pieces of metal 
to them. This weighting may be 
effected by fixing some sort of lead 
collar round the valve base; this 
weighting should be at least a quar- 
ter of a pound, but, of course, not too 
much for the springs in the valve- 
holder to support. : 
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JACKS ON METAL PANELS. 
S`has been previously stated in 
these columns, the constructor of 


a receiver with a metal panel must. 


bear in mind the necessity of insulating 
those parts of components attached to 
it which are not at the same potential. 
By taking a little care, however, and 


Fig. 2.—An “earth return" output 
circuit. 


making one or two minor circuit 
alterations, it is possible to avoid the 
fitting of a number of insulating 


bushes which would ordinarily be re- . 


quired. | 
The majority of ‘‘on-off’’ switches- 
on the market are designed for- 


mounting on an ebonite panel, while 
the output terminals or jack for con- 
nection to telephones or loud-speaker 
will ‘also need bushings if conven- 
tional practice is followed. The fit- 
ting of these may be avoided if the 
increasingly popular choke-condenser 
filter-output circuit is adopted in con- 
junction with a jack, which, to save 
the mounting of a switch, may be 
connected in such a way that the valve 
filaments are automatically lighted 
when the plug is inserted. The ar- 
rangement is shown in Fig. 2, from 
which it will be seen that the ‘‘ speech 
current ’’ circuit from the plate of 
the output valve is completed through 
the usual large condenser, the loud- 
speaker (the plug of which picks up 
contact with the longer spring), and 
the earthed frame of the jack, which 
is in metallic contact with the plug 
shank. The proper jack for this pur- 
pose is sold as a “ 
ment control ’’ type. 


A consideration of the circuit will 


show that a breakdown’ in-the insula- 
tion of the condenser wil] result in a 


single open, fila-. 


- vibration, 


Wireless 
World 


short circuit of the high- tension bat- 


tery ; this disadvantage, however, 4s 


not peculiar to this special form of. 


the risk being present 
To reduce 


connection, 
with other arrangements. 


a 


the possibility of trouble a condenser | 


of good make should be obtained, 
and it may be advisable to test it be- 


fore applying the battery voltage. 
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FLASHLAMP FUSES. i 

HEN bright-emitter ' valves, 

consuming about 0.75 amp., 
were in general use, there was com- 
plete justification for the frequent 
recommendation that a flashlamp bulb 
should be inserted in the high-tension 
lead in order that it might act as a 
safety fuse. Nowadays, however, 
when few valves consume more than 
0.25 amp., reliance on such a device is 
apt to be dangerous, as the average 
3- or 4-volt lamp will often pass as 
much as 0.5 amp. for a considerable 
period. Before fitting such a fuse it is 
as well to assure oneself that it’ will 
“ blow ” at a lower current than that 
consumed by the valves actually in 


use, 
e000 


SOAP AND SECCOTINE. 


ROM time to time experimenters 
may require to make parts which 
have afterwards to be stuck’ together 
with Seccotine and which require lubri- 
cation during the making. An instance 


of this occurs with the small: conical 


washers required to attach a paper 
diaphragm to a reed or 
mechanism. These small washers 
may be punched out or spun, but in 
either case lubrication will be neces- 
sary, 

The natural inclination would be 
to use a heavy oil for the purpose, 
but if soap be used instead it will 
be found that the parts will, after a 
good rinsing in cold water, take Sec- 


cotine quite well; whereas if oil had 


been employed a special solvent, such 
as very good petrol or benzine, would 


be required to render the surfaces 


sufficiently free of grease to allow a 
reliable joint to be made. 
0000 


BUILDING A PORTABLE. 


JPOP TATE receivers, particularly 
those to be carried in a car, are 
always subjected to a good deal of 
and special precautions 
must he taken to prevent the loosening 

of connections. A lock-nut should be 
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fitted wherever this course is possible, - 
and in. the case of such components 
as L.F. transformers, filament rheo- 
stats and variable condensers, etc., 
which are often provided with small 
terminals, it, is a good plan to re- 
move the heads, and to substitute two 
nuts... 2 

Similar precautions should be ob- 


` served in dealing with bolts and nuts 


similar | 


which do not actually carry current, 


but merely serve to hold the various 
CPP Poen: in position. j 
eee? 


H.F, TRANSFORMER CONSTRUCTION 
AILURES with receivers using the 
type of H.F. transformer having 
space-wound primary and neutralising 
windings are not infrequently traced to 
partial or complete short circuits of 
one of the windings. This is often 
due to contact between the wire and 
one of the terminal screws mounted on 
the spacing strips. It is important 
that each wire should make contact 
only ‘with its appropriate terminal 
screws, and, moreover, it should be 
emphasised that the silk covering of 
the wire is not sufficient insulation ; 


air spacing is necessary. 


The sketch given in Fig. 3 (A) has 
been made from a transformer offered 
for sale as suitable for the ‘‘ Every- 
man Four ” receiver ; it shows what is 
distinctly the wrong method of con- 
struction. Sketch (B) indicates the 
amount of spacing which should be al- 
lowed between the winding and ter- 
minal screw.. _ 

Although a defective transformer 


Fig. 3.—Showing correct (A) and incorrect 
(B) relative positions for windings and 
terminal screws on on H.F. transiormer. 


may operate passably when it is per- 
fectly dry, it is almost certain that a 
fault of the nature under discussion 
will manifest itself when the atmo- 
sphere is damp. This is because a 
considerable difference of H.F. potea- 
tial exists across adjacent ends of the 
parallel windings. 
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MEASURING THE OUTPUT OF 
-  - ELIMINATORS. 

HE class of voltmeter likely to be 

_ found in the possession of a 
wireless amateur will have too low a 
sensitivity figure (in ohms internal re- 
sistance per volt of full scale reading) 
to give a true idea of the voltage 
produced by a battery eliminator, 
whether such be a small generating 
machine, a rectifying valve or valves, 
or merely a potentiometer across 
D.C. mains. 

Such an instrument. will probably 
require at least 5 miljiamperes to give 
a reliable reading, and the additional 
load thrown upon the eliminator by 
the application of the meter will 
cause a serious drop in the output 
volts. ` v | 


Practical Points in Design and Construction. 


Wireless 
World 


An improved method of obtaining 
an indication of the eliminator’s per- 
formance is to place a milliammeter 
in the anode circuit of the last valve. 
With adequate filament current and a 
known value of negative bias the 
usual family of static curves of the 
type of valve in use may be used to 
translate anode current into anode 
volts. As a refinement, allowance 
may be made for the voltage drop in 
the windings of the loud-speaker 


directly connected in the anode cir-. 


cuit, since the resistance of the instru- 
ment is known, as is the current 
passing through it. 

It may be said that this method is 
likely to be -unreliable owing to the 
fact that the performance of the 

valve is concerned in the reading. 


DISSECTED DIAGRAMS. 
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Experience shows, however, that 
modern valves are extremely regular, 


and a check is always available by . 


the substitution of the valve by an- 


other having the same nominal chat- 


acteristics. 3 
There is, on the other hand, a very 


good point to be mentioned in favour 


of this arrangement, and that is that 
the miJliammeter, if left in the anode 
circuit, serves as a distortion indica- 
tor. The pointer of the instrument 
should at all times be steady, where- 
as if the valve is being overloaded 
the instrument will waver in sym- 
pathy with the loud passages in the 
transmission, thus indicating that a 
reduction of input to the valve or 
better working conditions are de- 
sirable. 


- l ` No. 72 (a).—A D.C. High-tension Battery Eliminator. 


(Concluded from tast week’s issue.) 


The present series of diagrams is intended to show progressively, and in an easily understandable 


manner, the various points to which special attention should be paid in the design of typical wireless 


insirumen!s, and at thz same time t assist the beginner in mastering the art of reading circuit diagrams. 
The simple H.T. eliminator shown below is intended to operate on direct current supplies of from 
200-240 volts, and will give good results, except where there is a heavy “ripple” on the mains 


An extra H.T. ping is added at. Y. 
Tais section is shunted by an additional 
condenser, Cy. 


dee position for the second H.T, 
tapping is determined in the same 


manner as is the first, while the shunt- — 


ing condenser C, may have the same 
capacity as C,. As the +2 terminal 
will-probably supply current to the 
outptit valve, which generally requires 
both heavier current and greater volt- 
age than the other, .the tapping point 
Y ‘will be nearer the positive end of 


the voltage-dividing resistance to 


compensate for the voltage drop. 
The addition of extra chokes L, 
and L,, as shown in (5), will only be 


necessary when the mains are 


i 
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current. 


Extra smoothing chokes, L; and L3, are 
inserted in each output lead. 


‘“noisy,’’ or possibly when the 
receiver employs an elaborate circuit ; 
their inductances should be as high 
as is possible, compatible with suffi- 
cient current-carrying capacity and a 
suitably low ohmic resistance. 

The circuit shown at (6) is suitable 
when: the positive main lead is 
earthed. The arrangement as shown 
will result in a difference of potential 


between the ‘‘mains earth” and the 


positive tapping, while the connection 
of the output taps Y to the positive 


end of the resistor, with a correspond- 


ing movement of the negative connec- 


` When the positive main is earthed, the 
smoothing choxe sbould be inserted in 
the *“lıve” negative lead. 


tion, will avoid this; but there will 
still be a difference of potential if a 
second tapping is used. In cases 
where the positive main is earthed it 
is almost essential to use a coupled 
aerial circuit, as by doing so the fila- 
ments of the valves may be earthed 


only at one point. This coupled cir- 


cuit is highly recommended for any 
receiver working from D.C. mains, 
whether positive or negative js 
earthed. If it is not. adopted, a 
large condenser of high insulation re- 


sistance should be aeled; in the earth 


lead from the set. 
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CHAKOPHONE COILS. 


The coils required for constructing The 
Wireless World ‘* Everyman Four” re- 
ceiver are being produced by manufac- 
turers in increasing quantities. The 
Eagle Engineering Co., Ltd., 
Works, Warwick, are now making these 
coils, and an ‘opportunity has been taken 
of testing them for the purpose of endors- 
Ing their performance. : 

Even to the manufacturer many 
errors are likely to occur in building 
these coils, such as failing to pick up 
all the strands of the Litzendraht wire, 
the use of inferior wire or formers, badly 
construeted spacers for the primary, and 
poor insulation between primary and 
secondary occurring under the terminal 
screws. All of these points were care- 
fully examined, and, combined with a 
performance test, the Chakophone coils 
can be recommended for building the 
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with constructional 
booklet for building “The Wireless 
World’? Everyman Four receiver. 


Chakophone coils 


kd 


“ Everyman Four” receiver. As well as 
being electrically correct, the coils are 
well finished, and, with the green silk- 
covered Litzendraht wire, are of particu- 
larly good appearance. 

The coils are suitably packed for 
transit in a cardboard carton, which con- 


Eagle- 
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\ UFACTURERS? 


A Review of the Latest Products of the Manufacturers. 


tains also The Wireless World handbook pi 


giving full constructional details. 
0000 ` 
A MULTI-CONTACT PLUG 
CONNECTOR. 


In the case of a receiving set employ- 
ing several valves there are as a rule no 
fewer than six battery connections to be 
made. Owing to the trouble involved in 
providing all the necessary leads and con- 
necting them up on to the terminals, with 


-the danger, perhaps, of joining the H.T. 


battery to the L.T. terminals, many sets 


New multi-way plug connector in which 
contact is made between the circle of bars 
and springs 


' are built with leads instead of battery 


terminals. A further improvement is to 
use a multi-way plug-connector, and a 
connector of original design has recently 
been produced by the London Instrument 
Co., Ltd., 51a, Bridge Street, Cambridge. 

The connector makes provision for 
eight leads, the wires being joined to the 
plug and suitably labelled. Instead of 
using pin connectors, which are difficult 
to engage and render the withdrawal of 
the connector difficult, eight springs are 
employed, assembled round the inside 
face of an ebonite cylinder. These engage 
on eight bars secured to the walls of an 
ebonite rod. A particularly smooth 
action is obtained, with a liberal area 
of contact, making an entirely reliable 
electrical connection. 

Brackets are provided for baseboard 


mounting, or, by means of bolts and- 
screws, the connector can be secured to’ 


the panel. A key-way prevents the plug 
from being incorrectly inserted in the 
socket. The metal ring of the socket is 
nickel-plated, and the head of the plug 
is of polished ebonite, with the wires pass- 
ing out at the side. 
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“ALL-WOOD ” LOUD-SPEAKERS. 


There are many listeners who prefer to 
use a loud-speaker fitted with a wooden 
flare, and a further development is to be 
found in the “ All-Wood ”? loud-speakers 
and horns manufactured by Walker Bros., 
Ltd., St. Joseph’s Works, Bramley, 
Guildford, in which the neck, as well as 
the flare, is built of wood. ‘The aim is, 
of course, to reduce the resonances ` 
present in the metal type, and from the 
results obtained it is apparent that this 
has been achieved. . 

Apart from the acoustic merit of the 
“* All-Wood ” horn, these loud-speakers 
are cleverly constructed, being built up 
from thin pieces of wood to produce the 
required contour. Various models are 
available, including the uprigh® swan 
neck and the curved ‘‘ U,” each type 


being available in several sizes. It is 
understood that the manufacturers en- 
listed the assistance of Messrs. S. G. 


Brown, Ltd., when developing the de- 
signs, and several of the bigger models 
are particularly suited for use with the 
the Lissenolas, 
and other units 


Brown movement, while 
T.M.C., Amplion, Nesper, 
may be fitted. 


Three specimen *' All-wood"’ loud-speaker 
g horns. 


In view of the considerable work in- 
yolved in the manufacture, and the par- 
ticularly high-class finish, these horns are 
inexpensive, and, together with a high- 
grade movement, produce a reliable loud- 
speaker of pleasing appearance for a 
moderate cost. 
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The Layout of a Wireless 
Receiver. | 


(a) High-frequency Circuits. 


XPERIMENTERS who have been accustomed 
from time to time to maké up wireless receivers 
in accordance with constructional articles pub- 

lished in the technical Press must very often have discovered 
for themselves by bitter experience the lamentable results 
that follow from comparatively slight variations in the lay- 
outand wiring. The fact is, of course, that in designing a 
receiver, especially one which embodies neutralised high- 
frequency circuits, all sorts of details have to be con- 
Sidered which are very difficult to deal with in construc- 
tional articles, as there is so much else which must be 
described. Readers -of such articles, therefore, very 
seldom arrive at the ‘‘ true inwardness ’’ of the design, 
but have to take the result in faith, and, as often as not, 
pay the penalty for any attempted deviation from 
standard. eo t 

The present article is an attempt to lay down some 
general principles of design in which the writer personally 
believes, and most of which are matters of general experi- 
ence. It is not to be contended that a receiver is wrong 
if they are not followed out, nor right if they are, but it 
can be said with certainty that they formulate a ‘ safety 
first ’? policy and may lead to the avoidance of a consider- 
‘able number of more or less well-known ‘‘ snags.’’ 

It will be easier to consider this matter by taking first 
of all, as a particular case, a simple receiving circuit as 


Fig 1.--Classification of leads in a high-frequency circuit. (1) H.F. 
current resonant leads; (2) H.F. potential resonant leads; (3) H.F. 
current. non-resonant leads; (4) H.F. potential non-resonant leads. 
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shown in Fig. 1. ‘This is a perfectly straight- 
forward valve-detector embodying reaction. 
Referring to the figure, the various leads 
which connect up the components can be classi- 
fied first into two broad categories. Some of the 
leads are entirely ‘‘ dead,” and the manner of wir- 
ing up the receiver cannot be in any way affected 
by their disposition; other leads, however, are “ live,” 
by which we mean that they carry high-frequency cur- — 
rents or potentials, and in consequence are liable to affect 
neighbouring leads and circuits by electromagnetic or 
electrostatic induction. . 
In considering the general layout of this or any other 
receiver we therefore adopt as a first principle the neces- 
sity of taking care of the ‘‘ live ”? leads and allowing the 
‘‘ dead °’ ones to look after themselves. Thus, for ex- 
ample, if it is possible, by running the filament supply. 
round the set in any manner however awkward, to enable 
the high-frequency circuits to be wired up in a more 
satisfactory manner, we should naturally adopt this 
course. - 


` 


Classification of Leads. 


Considering further the question of ‘‘ live” leads we 
may classify these according to whether they carry current 
or potential, or both. Actually, of course, the effects 
will be mixed up in all cases, but there are some leads in 
which the electrostatic effect is small enough to be negli- . 
gible and. the electromagnetic effect quite. considerable, 
and vice versa. In other leads, both the electrostatic and 
electromagnetic effects are present in full measure, l 

We may make a further classification of both these 
types of lead according as to whether they are connected 
to a resonant or a non-resonant circuit, the necessity for 
such classification being due to the fact that the former 
require far more Critical consideration in respect of the 
layout of receiver. Bo od | 

In Fig. r the leads marked [1] carry high-frequency 
current and are thus liable to set up ‘an electromagnetic 
field, which interacts with other circuits; on the other: 
hand, inasmuch as they are connected together to the fila- 
ment of the valve, the only high-frequency voltage at any 
point on them will be that due to the volt drop in the 
short length of wire constituting the leads themselves. 
For the purposes of our classification ‘we thus describe 
these as ‘‘ current leads.” Since they are also embodied 
in a resonant circuit, this fact must be borne in mind 
in. classific#tion, and we can thus describe them in an 
abbreviated form as ‘‘c.r.’’ (current resonant) leads. 
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Reference [2] indicates a lead which carries practically 
no high-frequency current, inasmuch as it is connected to 
the ‘“‘ live end ”’ of the resonant circuit it will radiate a 
strong electrostatic field. This may be described as a 
‘ potential lead,’’ and since it is connected to a resonant 
circuit we may denote it as a ‘“p.r.’’ (potential resonant) 
lead. © e - 


The references [1, 2] which apply to two further leads 


indicate that the latter carry both current and: potential ; 
these may be denoted as ‘‘c.p.r.’’ leads by analogy with 
the two former cases. 

The leads connected to non-resonant circuits may be 
dealt with in a similar manner: Thus the leads [3] are 
c.n.” (current non-resonant), and those designated [3, 4] 
are ‘‘c.p.n.’’ (current. potential non- -resonant) leads. In 
the figure under consideration there is no p.n. lead, but 
from ‘the foregoing such a classification is quite obvious. 

In order to give further 
consi‘leration to. ‘this classifi- 
cation and to consider its 
effects as regards the layout 
of a typical receiver, a three- 
stage ncutrodyne is shown in 
ig. 2, and the various 
designations as above de- 
scribed are marked against 
the respective leads. It will 
be noted in passing that there 
are two leads classified as 
p.n.: this is not strictly 
correct inasmuch as a small 
high-frequency current flows 
through the neutralising con- 
densers, but the electromag- 
netic effect on this current 
under practical conditions is 
so small as to be negligible. 

We may now proceed to consider what should be done 
in laying out a set of this type, having regard to the 
above classification, and for this purpose we may first 
take the case of c.r. leads (including c.p.r.). These, as 
will be seen from the figure, constitute the interconnec- 
tions between tuning coils and their condensers. — 


Fig. 


Wiring Resonant Circuits. 


Very frequently the coils in a neutrodyne, such as that 
_ illustrated, are most carefully arranged so as not to be 
electromagnetically coupled to each other, but, it is often 
found that if the connecting leads to the coils and con- 
densers are traced out they constitute a loop of’ quite con- 
siderable area, and the presence of loops in each of the 
three circuits may give rise to interaction which will up- 
set the stability of the instrument. We may thus lay 
down as a first maxim: “ Arrange c.r. leads in each 
resonant circuit so that the area of the lop: fornied by 
them is the smallest possible. ”? 

. In other words, ‘‘ connect each condenser directly to 
the terminals of the tuning coil and keep the c.r. leads 
close to each other.’’ The circuits to grid to filament 
respectively are then made by tapping these direct con- 
nections at any convenient point, and connecting them 
direct to their destination. 
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The consideration of p.r. leads (including c.p.r.) i 
niore straightforward. Here we. have to consider only 
the electrostatic field, whicli is set up by a piece of wire 
to which a high- frequency voltage is applied, and this 
field is controlled simply by the length and thickness of 
the wire concerned. Such leads must be kept as short as 
possible; and the disposition of the various components 
must be arranged with this end in view. 
what can be done in this direction by merely careful 
thought, and it is equally so m respect of the greally 
improv ed behaviour of a complicated set. 


It is amazing. 


. The thickness of p.r. leads in the average sets 1s also 


very often excessive, inasmuch as there is a kind of 
vicious circle, the increase of the length of such leads 
necessitating the use of thicker wire. ‘This gives rise to 


a serious electrostatic field, with the possibility of induc- 


tion: effects with other parts of the circuit. It seems 
really quite unnecessary to go beyond No. 20 S.W.G. 


A 


J- omesti neutralised H.F. amplifier. Current flowing in neutralising circuits is so smali as 
to be negligible—leads are thus marked p.n. 


- 


wire for interconnections of this kind if reasonable care is 
exercised in arranging the components. 

The problem. of c.p.r. leads in themselves is dificult 
inasmuch as they require caréful treatment from both 
points of view, but there is no need to go to pedanti 
extremes in the matter of leads connecting a condenser t 
its coil, inasmuch as the stator of the condenser (which 
is normally connected to the live side) has a considerable 
area, and must necessarily have a tendency towards 
induction effects which’ is perhaps greater than any reas- 
able wiring could give. 

In considering ihe non-resonant leads the same prin. 
ciples apply to a lar ge extent with the exception that in 
this case correct spacing is not so critical. Trouble wil 
arise when a c.n. lead, attached, say, to the plate of the 
detector valve, is led round in the neighbourhood of the 
first circuit of a set like that considered in Fig. 2, but 
there is no reason why this should be done, the obvious 
course being the by-passing of the high-frequency current 
by means of a condenser direct to the filament. If such 
a condenser is connected across the telephones or across 
the primary of. a low-frequency transformer, it has 3 
very great tendency to cause interaction with other - 
circuits, and this is not entirely taken care of P 
the customary large condenser across the high- oe 
battery. ie 


— 
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=. INTERNATIONAL _ 
ASPECTS OF BROADCASTING. 


Important Functions of Broadcasting Neglected by .the B.B.C. 


5 By G. ROLLAND WILLANS. 


N April rst and April zgth, 1925, the writer was 
given the opportunity of outlining his views on cer- 
tain aspects of British broadcasting, and on the 

work of the International Broadcasting Bureau. At 
the time of writing these articles the eventual control 
ind policy of what was then the British Broadcasting 
Company was assuming considerable importance, and it 
was then suggested that the future of broadcasting was 
the most important question of all, as it could be con- 
trued in the light of a national institution. Emphasis 
vas Jaid in the first place on the necessity for providing 
adequate funds for the operation, maintenance, and, most 
important of all, the development of the broadcasting 
machine itself, and as in the course of time the writer 
has seen no reason to change his views he may perhaps be 
permitted to quote a paragraph of the article in question 
with a view to emphasising what appears to him to be the 
lamentable failure of British broadcasting as itis to-day. 

The paragraph reads as follows :— 

‘ The control of wider issues affecting broadcasting 
might well be considered as a national trust, and as such 
should appeal to the ablest speakers and doers of our 
wn or any future generation. Apart from this the door 
should be left open to any form of private or public 
nterprise, which, under guarantees of a high standard 


of artistic and technical performance, would at the same 


ime reduce the ultimate charge on the public to reason- 
ible: proportions. ’’ / 

Once more, as the Editor has recently pointed out in 
hese columns; it has been left to our friends in Holland 
o blaze the trail of development for us. 
hown that through their intervention the programmes of 
he British Broadcasting Corporation, the Voice of Eng- 
and, can be flung to the most distant corners of the 
empire, and have emphasised for us the true significance 
f broadcasting. i ' n" 


: An Opportunity Missed. 

To quote The Evening News of May 23rd: 
3. B.C., 
aking no active part in them,” and, to quote again, 
‘It would be a wonderful thing if the. Prime Minister’s 
‘ice were successfully rebroadcast in.Australia and South 
Africa.’’ It would be. wonderful, „indeed, if British 
ntetorise were responsible, but, with all due respect to 
he British Broadcasting Corporation and our friends in 
Holland, there is nothing wonderful, 
oint of view, in the. achievement itself, which is merely 
he ordinary and logical development of the art—a de- 
elopment which we in England have, as usual, been. too 
low to take advantage of. .It may be economy, though 


“ The 


robably parsimony is the better word, to allow others : 


o take the initial step at their own expense but the 
A 33 


“uttermost ends of the globe our national ideals. 


They have: 


while welcoming the Dutch experiments, are 


from a technical. 


ment. ”’? 


average listener, who if not to-day will very shortly be 

the average citizen, may well wonder why he is compelled 

to keep, feed and house a barkless dog. 
It is not intended merely to criticise the efforts of the 


_ British Broadcasting Corporation in so far as these are 


directed towards providing education and amusement for 
the public at large, but also to emphasise that their.duties ~ 
are not merely parochial, and that their ultimate goal is 
not summed up in the announcement, ‘‘ London w ill now 
take a little music.’ 


? A National Trust. 

Again referring to the writer’s previous comments op 
the subject, British broadcasting has now, in fact 
become something closely approximating to a nationa- 
trust. Freed from commercial entanglements it is the 
more able to develop a policy directed towards the fur- 
thering of Imperial prestige and Imperial interests and 
to support and strengthen’ that vast concourse of men 
and women who year by year carry with them to the 
It would 
surely be better, now that our message can be accurately ' 
transmitted, to concentrate on w idening the. boundaries of 
transmission rather than to expend technical energy in the - 


‘direction of making and demonstrating apparatus by 


which, in the opinion of the Corporation, this message 
can best be received—a point which can well be left to the 
manufacturér. As to the educational and . amusement 
items, there is no reason to suppose that either as a com- 
pany or as a corporation the broadcasting authorities 
can afford to neglect the specialists in these two different 
lines of activity. It is not pertinent to the issue to en- 


quire why the average man is willing to pay more. to be 
- amused than to be educated, but it is certain that. the 


specialist in the art of amusement is able to command ‘a 
markedly higher figure, and is not nearly so likely to be 


- impressed with the argument that it is an exceeding great 


privilege to be allowed to broadcast. The name of the 
pedagogue can never: be said to be a household. word to the _, 
same extent as is,that of the organiser of prize fights, the 
producer of successful musical comedy shows, or films with 
an international reputation ; and the ownership of a lecture , 
hall or theatre of unlimited capacity does not necessarily 
imply the affinity to educate of amuse to a “‘ full house | 
day in and day out. 

_ In the particular article referred to the writer raised 
the following question: ‘‘ Upon what will the future of 


broadcasting as a national institution depend? °’ and has- 


endeavoured to answer this question by saying, ‘< Utter 
confidence in those directly responsie for its develop- 


1 


It can now safely be said that broadcasting has become 
an integral part of our national life, and that lack of . 


\ 
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vision, monopoly, or any other form of hindrance to its 
obvious and logical development will vcnuay be swept 


" away by the tide of public opinion. 


To quote again, this time from the writer’s ariel of.. 
‘‘ Owing no doubt to the basis upon 

which our own services are founded, we do not appear 

as yet to be sufficiently alive to the importance of broad- 

casting as a vehicle for all forms of propaganda. 
tain Continental countries, on the other hand, are actively -~ 
-and will undoubtedly endeavour to 
make use of the Bureau to further the commercial and 
other interests of their own national.’’ 
to note that, on the ordinary broadcast bands, German 
stations appear to be most frequently received during 
daylight hours and at night .at excellent quality and 
volume, so much so that reception from other Continental 


April 29th, 1925: 


aware of this fact, 


Portable Transmitter at Mill Hill. 


The new portable transmitter of the. 
Golders Green and Hendon Radio Society 

was tried out with remarkable success 
during a recent field day at Mill - Hill. 
The set consists of a Hartley oscillator em- 
bodying two L.S.5’s in parallel, to which 
is coupled a resistance-capacity amplifier 


with the microphone across: the grid and. 


filament of a ‘high mu” valve; this 
valve is fed into a D.E.5 acting as a grid 
leak. The high tension is supplied from 
ten 60-volts ‘“C.A.V. ?” accumulators. 

A working schedule had been arranged 
with the following stations on 45 metres : 
5CD, Nottingham; 5TZ, Isle of Wight; 
6FR, Birmingham ; 6MU, Ireland; 2IT, 
Ireland; and 6NZ, Glasgow. Each of 
these stations sent an excellent report, 
though reception from 5CD, STZ and 2IT 
was bad owing to jamming. During the 
afternoon 2LO’s programme was received 
and relayed to the Isle of Wight with 
great success. 

Among the party were representatives 
of the Muswell Hill and District Radio 
Society. 


D.F. Field Day. 
‘The next field day of the Golders Green 


‘0000 


and Hendon Radio Society will be held > 


near Elstree on June 19th when some in- 
teresting D.F. tests will be carried out. 


Hon. ‘secretary : Lt.-Col. If. A. Scarlett, . 


D.S.O., 357a, Finchley Road, N.W.53. 


0000 
Are H.F. Valves Worth While ? 


“ What is the Use of H.F. Valves?” 
was the provocative title of a lecture 
given by Mr. J. W. Purkis, A.R.C.Sc., 
before the Croydon Wireless and 
Physical Society on May 16th. The 
lecturer referred to the two schools of 
thought on the subject, one of which con- 
tended that the sole requirement for re- 
ception was a sensitive detector followed 
by L.F. amplifiers, while the other school 
of thought maintained that H.F. valves 
were necessary for DX work. After 
summarising the position the lecturer sug- 
gested that while perhaps the use of I.F. 
valves as pure H.F. amplifiers was not 
altogether successful, yet the use of H.F. 
valves for selectivity was to be strongly 
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stations is interfered with to a marked extent, not only 


by German main stations but also- by their relays. It 
-is childish to disregard the importance of broadcasting as 


a means of propaganda, and obvious that in our inter- 


` Cer- interests. 


individuals. 
It is interesting 
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' recommended; the selectivity curve with 


H.F. amplifiers has comparatively straight 
sides and a flat top, whereas reaction 
gives a sharp peak to the curve. The 
lecture was followed by an animated dis- 
cussion, 

Visitors are warmly welcomed to the 
Society’s meetings, particulars of which 
can be obtained from the hon. secretary, 
Mr. H. T. P. Gee, 51-52, uae Lano, 
London,  W.C.2. 


0000. 


The “ Ideal” Receiver. 


Mr. P. K. Turner (of Messrs. Graham-. 


Amplion, Ltd.) gave an able lecture on 


the design of broadcast receivers when he 


addressed members of the Muswell Hill 


and District Radio Society on May 25th. 


The ideal to be sought for in wireless 
design, said the lecturer, was the produc- 
tion of a receiver which, when heard in 
an adjoining room, would give sound in- 
distinguishable from the original. 


as possible when seeking true reproduc- 
tion, for when transmission comes in at 
half its original strength the ear does not 
receive it as such, and reproduction is not 
perfectly natural. It was desirable to have 
an output of at least 4 a watt. 

Mr. Turner concluded with a. detailed 


FORTHCOMING EVENTS. 


WEDNESDAY, JUNE 8th. 

Muswell Hill and District Radio Society. 
At 8 pm. At Tollington School, Tether- 
down. Demonstration on “ Electric Accu- 
mulators,” by Mr. W. Scehoficld (of 
Messrs. Hart Accumulator Co., Ltd.). 3 

Tottenham Wireless Society. At 8 pm. : 
At 10, Bruce Grove. Lecturo by Mr. 
R. F. G. Holmes. 


THURSDAY, JUNE 16th. 3 
Goldcra Green and Hendon Radio Society. 
At 8 pm. At the Club Housc, Willifield 
Way, N. wW. 11. Lecture: “* Picture Broad- 
carling,” by Mr. F. H. Haynes, Assistant 
Editor, “The Wircless World,” 
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It was | 
an advantage to obtain reception as loud ` 


-type transformers. The 


a super-power valve. 


_ Society meets at 


42, Alexandra Road, 


national broadcasting relationships we cannot afford to 
ignore the importance of holding our own and of being 
represented on international conferences of this order by 
individuals who are really Rapes of safeguarding our 


The progress of civilisation, with all that it implies, 
_ depends upon friendly intercourse between nations and 
Broadcasting, to be followed by television, 
having no regard for time or distance, can be of incalcu- 
lable benefit to the human race, but in so far as we are 
human, in appreciating its possibilities, we must not as 
a nation allow ourselves to lose sight of its amporane 
to our national existence. 


account of his own set, which had taken 
him several months to design. and was 
intended to be the ‘‘last word.’’ The 
set consists of a detector and three LF. 
stages (two resistance and one trans- 
former). Many questions were asked and 
the lecturer’s opinion was sought on the 
respective merits of resistance, choke and 
transformer coupling. He replied that 
each system had its uses, though he ob 
jected to the latest high value resistance 
coupling. 

Hon. secretary : Mr. 
Grasmere Road, N.10. 


oo0o0oọ 


G. S. Sessions, 2), 


Demonstrating Tenntorse Coupling. 


What was described as ‘‘ astoundingly 
fine reproduction °” was obtained Ir 
means of a demonstration receiver 
operated by a representative of Mess 
Ferranti, Ltd., at a meeting of the 
Hounslow Wireless Society on May Qh 
The lecturer dealt with the questions con- 
nected with low-frequency amplificatia 
when _using iron-cored transformers. He 
clearly explained the desirability of usirz 
a transformer with a high primary induc 


tance, especially in the anode circuit of 3 


hi gh impedance detector v alve, and 
ported out the consequent ne cessity o 
a low ratio and a considerable quantits 
of suitable iron in the magnetic crcut 
The demonstration set incorporated $ 
valve detector’ followed by two 
amplifying valves coupled by two A.F.3 - 
volume obta:s- 
able was far too great and had to be er 
trolled to keep within the grid swing ¢ 

Hon. secretary: Mr. W. R. Collis, 7, 
Algar Road, Isleworth. 


R.C. Amplifier can the Gramophone. 


The South W oodford and Distri ict Society 
has been studying  resistanee-capacits 
coupling. At the last meeting Mr. J. ÈE 


: = Nickless, 2KT, gave an interesting demon- 


stration of the 
phone records using } 
amplifier with excellent results. This 
Holy Trimty Parizh 
Rooms on Monday evenings. 

Hon. secretary: Mr. S. J. Tarbrfeld. 
South Woodford, 


reproduction of gramo- 
a resistance-capac!ty 


E.18. 
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- NEWS FROM 


he Daventry Hush. 

“ Daventry Junior” shows no sign of 
ramping the ether. In fact, since those 
wo furtive transmissions in May the 
ation has been silent. Why this hustle? 
~ aooo p7 
allure ? - | 

If the first tests are to be regarded as 
ll-blooded transmissions of the sort we 
all hear under the regional scheme, the 
ation might as well be written off as a 
iilure. Many listeners within a hundred 
iles’ radius have reported the signal 
rength to be no greater than that of 
verage main station. 

0000 - 
jJarming Up ? | 
However, as I hinted in these columns 
st week, there are reasons for suppos- 
1g that an intentionally low power has 


itherto been employed—somewhere in the - 


eighbourhood of 10 kilowatts—with the 
lea, presumably, of.“ warming up” the 
pparatus. Sia ; 
Further tests are not likely to be made 
br a week -or ‘two. 

_ 0000 
esponse to the Referendum. i 

At the time of writing the B.B.C. has 
ad no opportunity of arriving at the 
sults of the referendum, but I under- 
tand that listeners have responded in 
heir thousands, making the task of 
ollation a particularly heavy one. 
: eg oo00 
LO the Favourite. 
‘A striking feature revealed by a pre- 
minary glance through the stacks of 
ostcards is the popularity of the London 
lation. In one case, at least, a valve 
ser residing 300. miles from London indi- 
stes 2LO as his favourite station. 

oc. cooo 

low Far is That Station ? 
Another point revealed by the referen- 
um is the ignorance of some people re- 


arding the geography of their native 


ntry. In estimating the distance to 
heir pet station quite a number of lis- 
ners were nearly a hundred per cent. 
rong. No wonder certain individuals 
re disappointed at the strength of their 
ception, and that others are correspond- 
gly elated! = . ' 

á 0000: P 
he Transatlantic Short-wave Tests. 
The 24-hour short-wave tests from 
VGY last week were a little disappoint- 
ig, though they afforded‘a useful com- 
arison -between the respective merits of 


je 26.8-metre and 32.77-metre wave- 


ngths at different periods of the day. 
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By Our Special 
Cerrespondent. 


FUTURE FEATURES 
London. 

JUNE 13rH.—Cornish Programme, 
relayed from Sennen Cove. 
June 15rm.—“ My Programme,” 

by L. du G., of Punch. 
June 16rH.—Tunbridge Wels 
Night. i 
June 171tH.—‘‘ Philemon and Bau- 
cis,” comic opera by Jules 
Barbier and Michael (Carre, 
JUNE 18rH.—‘‘ Four Quarters of an 


Hour ” (a Pierrotic Phrenzy) 


Birmingham. 
JUNE 18rTH.—Military Programme 
in Commemoration of Water- 


loo, 1814. 
Bournemouth. 
JuNE 15TH.—Songs and String 
Music by Modern British Com- 
posers, | 


June 18TH.—The Saturday Medley 
- (Instrumeutal and Vocal Pro- 


gramme). 
Cardiff: 
June 16TH.—‘‘ The Banns of Mar- 
= riage, by Charles Lee (a 
play). | 
Manchester. 
June 18TH.—‘‘On With - the 
Show,’’ relayed from Black- 
pool. 3 
Newcastle. 
June 141H.—‘‘ A Racy Revue.” 
Glasgow. | 


June 181n.—" East, West, Hame's 
Best,” a Staff Programme. 


/ Aberdeen, 
Juse 13rm. — Shakespeare. 
Lighter Vein. 
. . Belfast. P 
June 15rm.—Original Programmes. 
_ No, 1: Reproduction of First 
Concert given by the~ Hallé 
Orchestra in 1858. — 
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ALL QUARTERS. 


Comparing the Wavelengths. 


Between 6 and 8 p.m. the transmission 
on 32 metres was inaudible, while that on` 
26 metres varied from fair to good. From 
11.30 p.m. to 1.30 a.m., however, the- 
tables were turned, the 32-metre signals 
being much stronger than the others—in 
fact, they were extremely good for the’ 
greater part of the time. | 

At 9.30 a.m. both transmissions were 
very good, but they soon faded, and 
neither was easily readable until just 
before 6 p.m., when the shorter wave- 
length signals rose to good audibility as ` 
the test concluded. l 

oo0oo0o0 


A Useful Lesson. 


While the results were erratic, the test 
provided one useful lesson, viz., that 
short-wave broadcasting of a reliable kind 
will probably be achieved by altering the 
wavelength at predetermined hours of the 
day to compensate for atmospheric 
vagaries. 5 

This was abundantly. demonstrated by - 
the fact that both wavelengths enjoyed 
their good periods as well as their bad; 


-no doubt if four’ wavelengths had been 
. used good reception would have been pos- 


sible throughout the greater part of the. 
test. : l 

i 0000 — 

Some Licence Reflections. 

_ Is the listening public growing as 
rapidly as it should? Judging from the 
licence figures issued for the first four — 
months of this year, the pace is slacken- 


‘ing. The following list is illumin- 
-ating :— | 
1927. No. of Licences. 
January. es 2,227 ,256 © 
February 2,235,000 
March ... u 2,255,845 
April... i 2,283,028 


The last number includes 6,501 free 


licences issued to the blind. 
Oo0o00 


Are We Near Saturation Point? 


It will be seen that the average 


monthly increase is in the neighbourhood 


: of 20,000. During the corresponding 


period of last year the monthly increase 


_was over 50,000. Are we nearing satura- 


tion point? a 
There is'no reason why we should be 
anywhere near it. ` - ' 
oo0o0o0ọ0 
That Five Million. 


It is generally assumed that Great . 
Britain contains about seven million 
families. The number of licences has not 
yet reached two and a half million, which 
would represent quite a small proportion 
of the total number of potential licencees. 


aoe 


Five million licences would be nearing 
saturation point, and would allow for 
two million 
either “don’t believe in this ’ere` wire- 
less’? or prefer to take their entertain- 
ment without paying for it. 

0000 
Broadcasting During the Eclipse. 

During the eclipse on June 29th the 
B.B.C. will transmit a special series of 
signals from Daventry and London as 
follows :— - . 

(a) Six dot seconds at 6, 6.15, 6.20, and 
5.30 a.m.; (b) single seconds continuously 
from 6.22 a.m. to 6.26 a.m., missing. each 
29th and. 59th second to mark half- 
minute periods. In addition a verbal 
announcement, will be made every five 
seconds. 


families of the type who > 
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From Cambridge University. 
The Cambridge University Musical 


Society will broadcast on June 10, when 
their performance of the ‘‘Sea Sym- 


phony ” is to be relayed from the Guild- 


to 2LO and 5XX... 


hall, Cambridge, 
0000 


„B.B.C. and the Queen’s Hall Concerts, 


- All lovers of music will rejoice at -the 
announcement, ‘which was officially given 
out by the B.B.C. on June 1st, that after 
a series of negotiations lasting for several 
months an agreement has been reached 
with Messrs. Chappell whereby the 
B.B.C. will give a series of Promenade 
Concerts at the Queen’s Hall under the 
conductorship of Sir Henry Wood start- 
ing on Saturday, August 13th, and also 


A POPULAR BROADCAST? 3 
station. Probably golf from 2LO would draw more listeners here. 
q f 


“Saturday Night Revue.” 

The third instalment of Graham John’s 
“ Saturday Night Revue” will be given 
on June 18th. This. is the third révue 
which Mr. Graham John has written and 
produced for the B.B.C. Among his suc- 
cesses have been the ‘‘ Nine O’Clock 
Revue ” and “ Whirled into Happiness.” 
He is also the author of the musical 
comedy ‘‘ My Son John,” now playing at 
the Shaftesbury Theatre. 


l 0000 
Straight from Cornwall 
‘An Hour at a Cornish Inm ” will 


form the subject of a broadcast from 2LO 
and 5XX on June 13., The programme 
will consist of a fishermen’s sing-song, with 
touches of the Atlantic breakers and the 
'“ atmosphere ” of Land’s End thrown in. 
The inn from which the broadcast is to 
take place is situated near Sennen Cove, 
on the Cornish coast. . 


Broadcasting a bowls match through the Melbourne l 


12 special symphony concerts during next 
season. 


Thirty-seven Promenade Concerts will, 


therefore, be given, but not all of these 
will be broadcast, probably about two in 
each week, 

The series of symphony concerts at the 
Queen’s Hall will take the place of the 
National Concerts broadcast last season 
from the Albert Hall. 

The removal of the ban on the micro- 
phone at the Queen’s Hall will enable 
the B.B.C. to relay the speeches from 
public meetings and, when possible and 
desirable, to arrange for the broadcasting 
of other concerts that may be given there. 
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Arnold Bennett’s Night. 

It is expected that Mr, Arnold Bennett 
will provide one of the “ My Pro- 
gramme ?’ series on June 22. Mr. Arnold 
Bennett has expressed very decided views 
on broadcasting, and it will therefore be 


~ 
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_ interesting to note in what way he con 


siders a broadcast programme should. bi 
made up: . = 

l g 0000 ae 
The Sound-range of Gunfire, 

-An interesting test will shortly be con- 
ducted by the Air Ministry with the co 


' operation of the B.B.C. to determine the 


range at which gunfire can be heard 
Guns of different calibre will be fired a! 
Shoeburyness, and before the firing of 
each gun the B.B.C. announcer ‘at Daven. 
try will count eight dot seconds, The 


-gun will be fired exactly at the eighth 


variety, 


second, and listeners in various parts of 
the country will be asked to note care 
fully the exact time between, the. firing 
of the gun and the hearing of the actual 
sound. This time may be considerable 
as.the rumble of the gun may be audible 
many miles away and it takes from eight 
to ten minutes for sound to travel 10 
miles. 

l eoo0°0 
Interference on 5XX. 
_ Quite a number of listeners are report- 
ing interference, -chiefly of the spark 
with the transmissions from 
Daventry. Just why a 1,600-metre trans- 
mission should suffer from ship interfer 
ence is a little mystifying, unless it b 
that the few German ships using spark o 
1,800. metres are the cause of the trouble. 

‘Strangely enough, several of the com- 
plaints: come from listeners in Germany 
and France. | 

ooo°o f 

5XX Abroad. l 

This -is a reminder that 5XX is still on 
of the most popular broadcasting statics 
in Western Europe, despite the claims o 
giants like Koenigswusterhauser, Langa- 
berg, Hilversum, and others. 
- Daventry’s transmissions are listened i 
nightly in Northern France, Belgium. 
Germany, and even_ Holland, though ! 
imagine that the astute Dutchmen wil 
soon forget Daventry in the excitemet 
of building their short-wave sets to hei 
PC JJ. l 
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Always With Us. | 

Last week it was tremblingly suggested 
that oscillators were a dying race. Tl 
hope was based on the number of lettet 
of complaint received at 2L0 dur: 


April. O fatal optimism! > Look at tt 
. figures for May : 
lst week 187 
2nd ,, aa gi 145 
3rd, Rae cae 158 
4th 175 


4 


B S sat ’ 

Meanwhile two Post Office anti-ostils 
tion vans are roaming the country, tt 
B.B.C. is issuing anti-oscillation leafs 
as fast as it can, and broadcasting bas 
been in existence for over four yea 
And still the oscillator is in our midst. 

oo0oo0oo0 


A German Conductor. 

Herr Scherchen, who. conducted we ef 
the most successful of the B.B.C. national 
concerts at fhe Albert Hall last wnt. 
iS coming -~ to the London studw “ 
June 9 to conduct a light symphony © 
cert in which the Wireless Symph) 
Orchestra will take part. 

a 
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The Editor does not hold himself responsible for the opinions of his correspondents. - 


Correspondence should be addressed to the Editor, “Tue Wireless World,” Dorset House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address. 


MPIRE BROADCASTING. | 

Sir,—I have read with great interest the articles in your 
ssues of April 27th and May 4th on Empire Broadcasting, and 
| certainly think it is time the Government woke up to the 
recessity of broadcasting programmes from the Old Country, 
ot only for our colonies, but also for the benefit of Britons 
esiding in foreign countries. By this I mean duplicating the 
success of the Philips station in transmitting a programme that 
‘an be picked up enjoyably in practically any part of the world. 

Even before the advent of PCJJ it was distinctly dishearten- 
ing striving on a 7-valve receiver to pick up a B.B.C. station 
in the hope of hearing Big Ben chime midnight, only to be met 
with a roar of X’s and. Mores; and yet a few minutes later to 
change over to a simple 3-valve set and with the greatest of 
pase (and apparently any old aerial) tune in 2XAF—J,000 miles 
away, twice the distance of our nearest B.B.C. station—with 
a strength and clearness really astonishing. . As for 5XX, the 
super power station, the less said the better. Now PCJJ comes 
in at ‘‘ phones-on-the-table ” strength in broad daylight using 
only 3 valves.. 

A census of the number of Britishers who, in the hope of 
hearing intelligible programmes from outside - the 1,000-mile 
radius of any B.B.C. station, have spent money .on costly 
receivers and then been disappointed, would be illuminating. 
There are quite a few on this little island. is Se 5 

Apart from the effect of broadcasting the ig Hoa voice 
throughout the world, it is the duty of the Mother Country 
to provide programmes, and above all, news items, for her 
colonies and sons overseas‘ In how many different countries 
of the world have the American short-wave stations been heard? 

Las Palmas, Canary Islands. | M. V. BLAKE. 

May 17th, 1927. 


‘Sir,—Would you be good enough to intimate, through your 
admirable publication, to the, brass-pounding fraternity the 
fact that they have no monopoly of the ether after the B.B.C. 
stations have closed down. Those of us who listen as regularly 
to 2XAF as we do to the local programme may be few and far 
between, but surely it is easy not to pitch exactly on 32.77 
metres for the purpose of discussing counterpoises with some 
“ham ” in-the Antipodes. Zez Confrey was playing magni- 
ficently last night at WGY when some merchant started his 
“ blibetty-blah, blibetty-blah ’’ and spoiled reception for a solid 
half-hour. It often happens so. | 

Talking of “ blah,” when are the B.B.C. going to drop that 
hoary joke about low-wave work not being reliable and give 
the Colonies a chance of hearing the Mother Country. Broad- 


casting is impressive and fascinating as the square of the dis- 


tance of the source of emission from the receiver. It is only 
fair to-the people of this country that this medium of inter- 
change of ideas should be opened up to them also by the 
establishment of similar stations overseas. | 
It should not be difficult (through: the League of Nations, 
probably) to arrange a limitation of one short-wave high-power 
A 37 : 
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‘distorted. 


. seems as if further action is needed. 


station in each country. There is no doubt whatever that 
people must think internationally if we are ever to have world 
peace, and a good start towards it is to get them listening 
internationally. Since listening to American broadcasting 1 
have got an entirely different idea of the American mentality, 
and I am also beginning to understand the Germans and 
Spaniards. Listening to French stations has merely confirmed 
the opinion I had formed of France from personal experience. 
I am convinced that national mentality is laid bare in broad- . 


- casting programmes, and the wider the range of the. pro- 


grammes the sooner ‘‘ foreigners ” will become *‘ fellow-citizens 
of the world.” l a 

The ‘‘DX-hounds” will, I am sure, when they realise that. 
people actually listen to the other side of the world for other 
than test reasons, just consider before they switch on, and 
“ keep off the grass.” fa JOHN WILLINGS. 

Handsworth, Birmingham. X 

May 25th, 1927. 
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B.B.2. TRANSMISSION OF PIANOFORTE MUSIC. ` 


Sir,—Referring to Mr. Smyth’s complaint of the poor. recep 
tion of 2LO in the provinces, I should ‘like to say that- the same 
trouble is experienced here (six miles east of Ipswich),. and 
that I believe I have definitely traced\it to heterodyning by 
Leipzig. This interference varies in severity, and consists 


sometimes of a definite and steady heterodyne note, some- ` 


times of ‘ nasal” distortion of speech and sometimes of 
sharp fading accompanied by snatches of horribly dis- 
torted speech or music from Leipzig followed by tolerable 
reception of 2LO for a few. moments. A very slight adjust- 
ment of tuning will bring in Leipzig as large as {ite only equally 
These different types of distortion may be due to 
slight differences in my tuning from time to time, but I think 
the question of possible distortion in my own set can be ruled 
out, as I have three stages of neutralised H.F., detector and 
2 L.F., and do not use any reaction for London. Outside in- 
terference’ is practically non-existent as I am well out in the 
country, while other stations of less power and greater distance 
come in quite undistorted. The set is reasonably selective and 
separates Cardiff from London easily. 

It is a great shame that yet another station should be denied 
to us in this benighted spot. Defining a station worth listen- 
ing to as one that will give full volume on a cone speaker 
practically every night with no fading whatever, no distortion, | 
little or no interference from Morse or atmospherics, and all. 
this without much reaction being needed; all we have here are 
Daventry and Hilversum, and in a lesser degree Radio Paris 
and Langenberg. Hilversum more often than not is badly 
jammed by Morse. London often provides a symphony concert 
or chamber music when Daventry is handing out rough stuff, 
and that is just when one would {i 
lieve the B.B.C. have. already protested to Leipzig once; it 

P. J. R. KING. 

Woodbridge, Suffolk. A 

Mav 24th, 1927. 


sten to London direct. I be-., - 


“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 
Questions should be concisely -worded, and headed “ Information Department.” 
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Litz Wize. 

I should be glad if you would examine 
the enclosed sample of “ Litz”? wire. 
Tt appears to differ considerably from 
the stranded conductor which I have 
seen used in certain H.F. trans- 
formers, and I fancy its use may ac- 
count for the poor results I am get- 
ting from my receiver, P. H.R. 


We have, as requested, examined your 
sample of wire, and in our opinion it 
could not fairly be described as ‘‘ Litz.” 


It is made up from a number of strands- 


(not a multiple of three) twisted together 
apparently’ at random, and we think it 
probable that it has a higher II.F..resist- 
ance than solid wire of equivalent cross- 


sectional area. 
0000 


An Economical Project. 


I have often heard it stated that anode 
- bend ‘rectification is considerably less 
sensitive then the leaky grid type. I 
live 30 miles from Daventry, and am 
desirous of receiving this station at 
moderate loud-speaker volume with 
the least initial outlay and the 
smallest cost of upkeep. Aly friends 
tell me that I shall need a leaky grid 
detector with reaction followed by 
a transformer-coupled stage, and 
have thrown cold water on my idea 
of using an anode bend detector fol- 
lowed by a resistance-coupled stage 
with reaction, . T. R. B. 


We have no hesitation in saying that, 
provided you can erect a reasonably efh- 
cient aerial, your proposals are perfectly 
in order, and your friends’ advice is non- 
sense. Furthermore, always provided 
your locality is not a bad one, and the 
aerial is reasonably good, you will have 
no need of reaction or H.F., but merely 
need to usé a simple anode bend detector 
followed by one resistance-coupled stage 
such as was described with full con- 
structional details in our October 27th 
issue last, under the title of ‘‘ Economy 
Two.” This will assure you of good 
volume coupled with very good quality. 
From the economy point of view, we 
advise 2-volt valves, one of the new high- 
magnification valves such as the Mullard 
P.M.1A. or-Cossor 210 R.C., etc., being 
used as detector, and in the output stage 
a power valve such as the Marconi or 
Osram D.E.P. 215 or a similar 2-volt 
power valve by other makers. 


NAAR, a 
Ww TSS 


stamped addressed envelope for postal reply. 


5 Grid Bias for H.F. Valves. 


l hare constructed a receiver with two 
I.F. stages rather on the lines of 
the “ Wireless World Five.’ The 
low-potential ends of the trans- 


formers are earthed to the screen - 


through the frames of the tuning 
condensers, and thus the grid 1s 
working at zero, as the screen is also 
connected to L.T. negative. I now 
wish to add negative grid bias, but 
would prefer, if possible, to avoid 
the necessity of removing the con- 
densers and fitting insulating bushes 
to their spindles. 


any suggestions ? W. F. 


The simplest way of making the pro- 
posed alteration would be to connect one 
or two dry cells directly between the 
grid of each valve and the tuned trans- 
former. It is, however, bad practice to 
insert a mass of metal at the high 
potential end of the circuit, although in 
practice this arrangement may be per- 
missible, as it is possible to obtain ex- 
tremely small cells which are sold as re- 
placement batteries for the -so-called 
“ fountain pen ” flash lamps. Another 
method is shown in Fig. 1, and this is 
probably the sounder of the two. You 
will see that the necessary biassing cells 
are inserted in the low-potential end of 
the tuned circuit. If your H.F. trans- 
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Fig. 1.—Grid 
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Each separate question must be accompontes by a 


formers have secondaries of 
low resistance it will be necessary to 
bridge each bias battery with a large 
condenser, as shown in the circuit dia- 
gram (C, and C,). If, on the other 
hand, you are using transformers with 
secondaries of fairly high resistance, it 
is unlikely that the extra internal resist- 
ance of the dry cell will cause a notice 
able reduction in amplification, but you 
should, of course, replace the cells fairly 


fr equently. 
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Keeping Out H.F. Currents. 


extremely 


I notice that in sevcral recent issues you 


have shown resistances of about 4 
megohm conneéled aes in the 
- grid circuit of the first L.} 
the idea being. to prevent, or rather 
to restrict, the development 0 eae 
potential across the L.P. amplifier. - 
should be glad to know if this 
arrangement may be applied when an 
L.F. transformer couples the detector 
to the amplifier. s C. H. D. 


The stabilising resistance may be used 
in a transformer-coupled set, and it will 
certainly do no harm. It is doubtful, how- 
ever, whether its inclusion is worth while, 
and in any case the difficulties cf 
separating the H.F. and L.F. components 
are less pronounced with transformer 
coupling than ‘when : a resistance is tsed. 


J 
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bias connections in H.F. amplifier in which the tuning condensers are 


mounted on a metal panel. 


è 


. amplifier, ` 
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An “All Wave ” Alteration. 
have read with very great interest and 
appreciation your article describing 
the “ All-Wave Four” receiver, and 
-have dectded to build it. 
however, to make -two alterations, 
one of which you countenance in your 


article, that 18, to use a transformer — 


in place of the resistance coupling in 
the last L.F. stage. - My second sug- 


gestion, which you do not mention in. 


the article, ts to use a choke filter 
output circuit. I should be glad ff 
you would give me a revised diagram 
showing me the connections for 
making these alterations, and also 
the most suitable valves to use in 
the 2, 4 and 6 volt classes. 
a l C. F. T. 


Your proposed alterations to this re- 
eiver are perfectly sound in every way. 
‘ke transformer which you should use 


- 
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ductance. On the other hand, it must 


not always be assumed that because a. 


choke has as low an inductance as 20 
henries it will easily carry the: plate cur- 
rent of a power valve, because a cheap 
20-henry choke wilh not necessarily do 
this. With regard to the blocking con- 
denser C,, this should not be of less value 
than 2 mfd. if possible, and it is prefer- 
able, although by no means necessary, 
that two 2 mfd. condensers be used in 
parallel here (or, of course, one 4 mfd. 
condenser) in the interests of quality. 
There is not much object, however, in 
making this condenser of larger value 
than 4 mfd., although no harm will be 
done. Using the choke filter circuit, the 


connections of the loud-speaker with re- 
gard to its positive and negative ter- 
minals is immaterial, as no plate current 
will be passing wurouch it. 

It should be realised that, if desired, 
system for 


the single-wire extension 
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valves by other manufacturers. Users of 
4-volt valves have a similar range of 
valves at their disposal, such as. in the 
Mullard series V, and V, P.M.3. V, 
P.M.3.A, V, P.M.4, or- preferably 
P.M.204. Other valves are the Marconi 
D.E.L.419 for V, The D.B.H.41C 
should make an excellent detector with ' 
the D.E.P.410 as the output valve. It 
should not be forgotten that many readers 
prefer to use a 2-volt valve.as anode bend 
detector, owing to the fact that usually 
a 2-volt valve makes a better anode 


detector than those of greater filament 


voltage. Thus, using 6-volt valves, we 
could use a 2-volt 0.1-ampere valve such 
as the Mullard P.M.1A as detector, but 
in this case it must not be forgotten that 
a resistor of -at least 40 ohms value 


should be placed in series with R,, and in. 


the case of using a 4-volt accumulator 
the fixed resistor in series with R, must 
be at least 20 ohms. No harm will be ` 
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Fig. 2.—Modified “ All~wave Four * circuit with transformer coupling for the second L.F. valve and choke filter output circuit. 


lhould be of a good make having a high 
nductance primary (50 to 80 henries). 
In a case where a reliable manufacturer 
nakes his transformers in more than one 
ratio, you should choose. the lowest ratio 
which will be 24:1, or thereabouts. 
With regard to the output choke L,, this 
weed not have a greater value of induct- 
ance than 20 or 30 henries. 
harm in using a higher inductance pro- 
vided that the manufacturers specify 
that the iron core of ‘he choke is. so de- 
signed that it will cope with the heavy 
plate current of the output valve without 
magnetically saturating. ‘Thus, the 32- 
henry choke made by Messrs, W. G. 
Pye, Ltd., is suitable in every way, al- 
though. of slightly higher inductance than 
we have mentioned. The point is that, 
all other things being equal, higher in- 
ductance means that the choke will 
saturate at a much smaller value of ‘plate 
current than would be the case if it were 
of a lower inductance, 

Since we shall use a power valve in 


this last stage in amy_case, there is not. 
the, slightest object in using a high in- 
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- single extension wire to 


There is no | 


— valves. 


using the loud-speaker at a remote. dis- 


-tance from the receiver may. be used here 
‘if ‘desired. In this case one terminal of 


the loud-speaker will connect via the 
the terminal 
marked A in the diagram, the other ter- 
minai of the loud-speaker connecting to 
the remote earth. Terminal B in our 


diagram being then left blank. Having | 


made this alteration the valve at V, will 
need to be changed, and one of about 


20,000 to 30,000 ohms impedance and of 


as high’a magnification factor as possible 
(provided a 30,000 


valves in the 2-volt class then are: V, 
Mullard P.M.1.H.F., Cossor 210H.F., or 
similar valves by other makers; V, Cossor 
R.C.210, Mullard P.M.1.A., or similar; 
V, Mullard P.M.1.H.F. or Cossor 
210H.F.; V, can be Mullard P.M.2,. Mar- 
com or Osram D.E.P.215, or’ similar 
Those who favour 6-volt valves 
can use for V, and V, Marconi or Osram 
D.E.5.B or Mullard P.M.6.X, Mullard 
P.M.5.B, for V,, and for V, D.E.5.A or 
P.M.256, or, of course, similar types of 


ohms impedance is — 
_not exceeded) should be used. Suggested 


done in exceeding these values slightly: 
in order to obtain an instrument marketed 


as a stock resistanee by a manufacturer, 
since we do-not necessarily want full 
emission, and therefore need not have 
full filament voltage on the detector, 
owing to the high resistance in its anode 
circuit. = = 0. l r 


- 
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` A Single Stage L.F. Amplifier. 


Pleasé tell. me if the transformer-coupled 
OLF. oo designed for adding to 
- the “Nucleus” receiver which was 
described .in your ‘issue of ` March 
23rd, would be suitable for use in 
conjunction with a crystal sat, and 
also if any modifications would be 
necessary. i C. L. 


. The L.F. unit to which you refer would 


be quite suitable for the required purpose 
and no modifications are necessary. It 


‘could, however, be improved slightly from 


the point of .view of neatness if instead 
of fitting battery sockets on the face of 
the panel you were to mount a terminal 
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strip on the baseboard and pass out the 
connecting leads through a hole: inv the 
back of the cabinet. 


©0000. x 
Problems of Aerial Coupling. 

have been carefully reading your 
article on the “ All - Wave Four” 
'. receiver, and, in discussing the ques- 
tions of “ aperiodic”? or fully tuned 
aerial coupling, it would seem that 
aperiodic aerial coupling is not of 
great use above 600 metres, whilst on 
-~ the normal broadcast band. both 
forms of coupling work very well. I 
am building a short wave receiver, 
however, and am desirous of know- 
ing which system to use. The re- 
ceiver will be for wavelengths below 

í 200 metres. D. D. 


It may be said that on short wave- 
. Jengths apericdic aerial coupling is the 
only system to use, and the shorter the 
wavelength the more does this rule hold 
good. On the normal. broadcast band 
between 200 metres and 600 metres. both 


F 


systems of coupling will work very well, 


and there is not a great deal tq choose 
between them. Possibly, on the lower 
part of the broadcast band, aperiodic 
aerial coupling would be the best to use; 
although, when approaching 600 metres, 
the fully tuned method would show a 
marked superiority. Either system may 
be used with good effect, however, for 
the broadcast band “of wavelengths. 
Speaking generally, a fully tuned aerial 
should be used above 600 metres, and 
the longer the wavelength the more does 
this rule apply, so that a fully tuned 
aerial is the only thing to consider on 
very long wavelengths, just -as on very 
short wavelengths. aperiodic aerial coup- 
ling is the only: thing to consider. 
Many people working on a very long 
_ wave station may find that such a station 
may come in.- loudly. with apparent 
aperiodic coupling, since there is no tun- 


ing ‘condenser across the aerial tuning coil, — 


hut, in reality, it is probably not aperiodic 
werial coupling at all which is being 
used, the actual facts being that, owing 
to broad tuning on long wavelengths, the 
aerial capacity and the self-capacity of 
the coil give the effect of a fully tuned 
aerial. Aperiodic aerial coupling can be 
made to work on long waves, but usually 
the primary winding must be designed: 


for the aerial it is to be used upon, and 


the wavelength it is to receive. 

Thus it was found, when first designing 
the “ All-Wave Four,” that an aperiodic 
aerial coil could be designed for Daventry 
when the’ set was used on a given aerial 
and maximum efficiency was obtained, 
bnt it was found also that using an aerial 
of different dimensions the number of 
primary turns no longer held good, or 
using the same aerial, the same number 
of primary turns no longer held good on 


Radio Paris, for instance, as he was of . 


longer wavelength. Radio Paris was still 
receivable at good strength, but not any- 
thing like at maximum efficiency. On the 
other hand, as you know, aperiodic aerial 
coupling need not he changed over the 
normal hroadeast band for different wave- 
length. stations, nor need it be changed 


t 
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for aerials of different dimensions, pro- 


vided always, of course, that all the 


aerials are of the average type, and not — 


exceedingly long. or exceedingly short, 


such, for instance, in the latter case, as. 
a small fndoor aeria?. In the latter case . 


it would be more efficient to connect the 

small indoor aerial direct to the top of 

the grid coil. l 7 - ` 
0000 | 


Constructing a‘ Home-made Cone- 
Loud-speaker. | 

I possess a loud-speaker hnit and under- 
stand that some time back you pub- 

_ lished. an article on the construction 
of a cone loud-speaker using a unit 
similar to that in my possession. 
Unfortunately I have mislaid this 
issue, and should be obliged if you 
would give me the date of the pub- 
lication in which this article 
` peared, R. P. S: 


We think -you réfer to an article en- 
titled ‘‘ Loud-speaker for Home Construc- 


tion,” which appeared in our issue of | 


November 10th, 1926. -Excellent results 
were obtained from the. loud-speaker 


, described, and the quality of reproduc- 


tion compared very favourably with that 


given by commercial types. The construc- 


tion of a horn having good acoustic quali- 
ties would be outside the capabilities of 
the average home constructor, whereas 
the cone diaphragm presents little 
dificulty, | | é 


BOOKS FOR THE 
HOME CONSTRUCTOR 


a 
a i ssued in conjunction with “ The Wireless World” 


‘* TUNING COILS AND METHODS OF 
TUNING,” by W Jamas. Price 2/6 net. 
By Post, 2/r0. | i 
| “ THE HOME CONSTRUCTOR'S 
WIRELESS GUIDE,” by W. James. Price 
3/6net. By Post, 3/9. 


“MAST AND AERIAL CONSTRUC- 


TION FOR AMATEURS," by F, J. 
AINSLEY, A.M.1.C.E. Price 1/6 net. By Post, 1/8. 


Obtainable. by post (remittance with order) from 


ILIFFE & SONS LIMITED, 
Dorset House, Tudor St., London E.C.4, 


or of Booksellers and Bookstalls 


Eliminating 2L0. 
I am situated three miles from the Lon- 
don Station, and wish to construct 
a receiver which will enable me to 
fune im some of the more distant 
broadcasting stations while London. is 


working. I should be obliged-if you’ 


would inform me which of the re- 
celvers recently described- in your 
paper , would most 
answer my requirements. W. E. P. 


The best advice we can give is that 
you make up the “ All-Wave Four ” re- 
ceiver described in our issue of April 27th 
last. Exhaustive tests have been carried 
out at varying distances from 2LO and 
at three miles it was possible to tune-in 
a station on 385 metres with no sign of 


ap- 


satisfactorily 
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interference from the London Sta! 


_ An added advantage which this rece 


possesses over those. previously descr 
lies in the use of interchangeable R 
transformers, thus enabling the. frequ 
valve to. be employed for the recep 
of. stations working on the longer vw 


` lengths. 


‘ooo 
- A Misapprehension. | 
lT hare been reading with some int: 
- the “ Extracts from Readers’ Lo: 
published in recent issues, and 
they- seem to be able to receive f 
practically any part of the rorld 
should like your advice 2s to whe 
could buy a suitable receiver to , 
equally good results. 1 am ana 
lute beginner and do not pro pore 
construct my own set. R. W.: 


i We think that you are mistaken rega 
ing the signals heard by our readers. ' 
published call-signs relate not to t 


phony stations, ` but, in ‘the + 
majority of cases, to  short-w 
amateur, transmissions of Morse, 
the reception of which, natura 


a knowledge of the code is essent 
and, as you are a beginner, you proba 


have no experience of Morse “signalli 


If we are mistaken in this and you rea 
do wish to receive Morse. transmissic 


we should be pleased to. give you | 


‘addresses of one or two manufacturers 


satisfactory short-wave sets. 


o000 ` 


Long Waves and Short Aerials. 


My-three-valve receiver, a detector a 
two stages of low-frequency ampl 
cation, gives fair loud-speaker res 
tion of -the' London Station 30 mi 
away, but although I am less th 
100 miles from Daventry this elati 
is indifferently received. My a! 


~ ~ 18 35ft. high and Oft. long, the du 


lead: being taken from the centre 
the horizontal portion.. Can 1 
make any suggestions that will enal 
improved reception of Daventry t» 
obtained without impairing the | 

_. -ceptibn of the London station. 
J. S. 


The’ poor reception of the Davent 
Station is without doubt due to the ty 
of -aerial employed, and we think 
definite improvement would result if : 
aerial of the inverted “L” type we 
erected.. Actually the effective length « 
wire’ in use is only 60ft., this being t 


‘length of down lead plus half the Jeng 


of the horizontal portion. If, now, ys 
were to connect the down lead to one es 
instead of to the centre of the horizonti 
portion, a total length of 85ft. could ts 
obtained, which would result in a lorz?! 
fundamental wavelength. Under the» 
conditions less loading ”. of the aeri 
would be necessary to tune it to th? 
Daventry Station’s wavelength with à 
corresponding increase in signal strenz:t. 
Also we should expect a slight improve 
ment in the: reception of the Lord: 
Station. an 
A 40 
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RECEIVER DESIGN. 


HE design of receivers’ for broadcast recep- 


to a very large extent by the policy of the 
B.B.C. and the distribution, wavelengths, 
and power of their a 
stations. In the early 
days the wavelengths 


tion in this country is, of course, governed - 


EOC ES IIL TET COC STREITEN ET IT 


be able to achieve the desired increase in selectivity. 
The reduction in the cost of valves will also, no doubt, 
result in a very large section of the public hitherto 
satisfied with a ‘crystal recelver acquiring valve sets. 
We have at the present time several commercial 
receivers which are admirably designed and will meet 
the alternative programme require- 
ments, but these sets are in the 
minority and.are very high priced. 


CONTENTS. 


of the transniitting stations were pace Ja carrying through our “policy of 
confined to one band, and de- . EDITORIAL y , .. 739 reviewing commercial receivers of 
-signers had a clean-cut line on Dirion Pea Receincn eee .. 740 interest we deal in this- issue with 
which to develop their receivers. By J. F. Herd. 7 a set of American origin which is 
Then came the Daventry station, THE Wortp’s LARGEST VALVE 743 now. being sold in -this country 


which complicated matters very 
much for the set manufacturers, 
who found that the public demand 
was for receivers capable of re- 
ception on both the short band and 
the Daventry wavelength. 

The policy of the B.B.C. up 


till now has been to induce listeners. - 


to concentrate exclusively on their 
local! station, with Daventry as an 
alternative, though as things have 
worked out Daventry has very 
. seldom been an alternative pro- 
gramme to London. Now that 
the regional scheme seems likely 
to gò through, having as its ob- 
ject the provision of alternative 
programmies from different 


Two-Rance ALL STATION HEC 


(Concld.) gen ht ee 745 ~ Company at a price which makes it 
By A. J. Bull. . tg he ` a keen competitor of a large num- 
Hirsts anp Tires ww. a T51 ber of British sets, because it has 
Tum EXPERIMENTERS: NOTE-BOOK ... 754 the required selectivity and range 
By “ Empiricist.” to make it admirably suitable for 
CURRENT Topics 756 the requirements of the regional 
Broapcast RECEIVERS — Crosier scheme, and it has the further 
MopeL 5-50 .. 758 advantage that, viewed in the 
REGULAR BROADCAST Tnansmtsstows 760 light of present equivalents, the 

Secret RaDIOTELEPHONY SYSTEMS price is right. 
(Concld.) oe, th 763 We would urge manu acres 
By O. E, Brown. here to get ready for the foreign 
Broapcast BREVITIES ... 1...  «. 766 competition which is bound to 
New APPARATUS fo ees 768 come about when, as a result of 
LETTERS TO THE EDITOR . 769 the introduction of the regional 
771 scheme in the aytumn, the recep- 


READERS’ PROBLEMS 


under licence from the Marconi 


tion conditions of the British 


stations, the set designer must, in 

. many instances, turn his attention to modifying his 
existing models. Once the regional scheme is in opera- 
tion the interest in receiving alternative stations will be 
extended, and this will require that receivers should be 
more selective than the average receiver of to-day, and in 
many cases it will be found expedient to add an H.F. 

stage where this is not already provided ; in fact, it seems 
likely that the H.F. stage will be necessary in order to 


A 5° 


_ listener will compare so closely 
with those of America. Some drastic reductions in price 
and important modifications in the majority of what may 
be described as the standard broadcast receivers of to- 
day will have to come about, even at a cost of sacrificing 


- appearance and many of the refinements characteristic of 


the British set, the requirements of range and selectivity 


-~ with good quality must be met at the right price if the 


future of British sets is to be assured. 
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Apparatus That Will Be Used 
During the: Eclipse for Studying 


the Propagation of Waves and 
-Atmospherics. 


By J. F. HERD, A.M.LE.E. | 
which is mounted in the tripod structure below the frame. 
The set is for work on the broadcast band and is used 
exclusively for making directional measurements on broad- 
casting stations. . 7 - 
A special hut has been constructed to house the direction- 
finder. The hut is supported on large porcelain insulators, 
and is electrostatically screened by wires passing over 


tained by the Department of Scientific and Indus- 
trial Research, and the work is principally in con- 
nection with wave propagation and atmospherics. 

The station is divided into two sections, one in each of 
two large fields on the estate of Ditton Park, near Slough, 
an historic site which is now the home of the Admiralty 
Compass Observatory. In one field the work done con- 
cerns problems of wave propagation—7.e., absolute signal 
strength measurements, fundamental problems of direction- 
finding, including measurement of the electric and mag- 
netic components of the arriving waves and their respective 
states of polarisation, night errors, and other factors due 
to the ionised upper layer of the atmosphere. . The other 
section of the station is devoted to the study of atmo- 
spherics, and is possibly unique amongst wireless ‘stations 
in its affection for what are mostly regarded as undesirable 
visitors. | | 


| VHE radio research station at Ditton Park is main- 


Wave Propagation. 


The characteristic feature of the ‘‘ propagation ”’ side 
of the station is the wide separation of the different build- 
ings, which house the various measuring apparatus to 
prevent any form of interference between the sets. The 
need for such precautions will be realised when it is men- 
tioned that four or five sepdrate measurements are fre- 
quently being conducted simultaneously on the same sig- 
nals for complete correlation of the various effects to be 
measured. : | 

In one hut there is a direction-finder specially designed 
for measurements of the magnetic elements of the arriving 
wave. This instrument was described and illustrated in 
the issue for August rith, 1926. The frame aerial is 
rotatable about both vertical and horizontal axes, and 


) 


nq: Fig. 1.—Portab tion-finder to b d duri 
screened leads are carried in a brass tube to the apparatus, E S UA cach slde of the paii ‘of totality. sz 
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Fig. 2.—Testing the new wireless compass which makes use of the visual directian-finder. 


° 


small porcelain reel insulators mounted on an external 
framework: 

In Fig. 1 is seen a portable direction-finding set mounted 
on thé top of its screened amplifier. The front of the 
screen is shown open while the observer is making adjust- 
ments preparatory to directional measurements. 

- The direction-finding apparatus shown will be used for 
observations during the forthcoming eclipse, similar appa- 
ratus also being employed to make measurements in the 
region of totality. 

“A set for the measurement of long-wave signal ciapki 
is ‘also available. Signal strength is measured by com- 
parison with a known local input, the measurements being 
effected on a string (Einthoven) galvanometer. This set 
and similar apparatus at other places, operated by ob- 
servers working in conjunction with Ditton Park, will also 
be in use for special observations during the eclipse. 


a , Atmospheric Recorders. 


On the ‘‘ atmospherics ”’ side of the station the notable 
external feature is’ the extensive aerial system. One 
system of large crossed loop aerials is employed for the 
visual direction-finder, while another large ‘‘ T ” aerial 
of about 1,600ft. total horizontal length is used for other 
purposes, including the study of atmospheric wave forms. 
' The main aerial system is shown in the title of this 
article. The central mast seen is about 2ooft. high, of 
wooden lattice; the out-masts are about 15sft. high, of 
box: construction, each being 6ooft. from the centre mast- 
The two out-masts visible are respectively north and 
‘south. Similar masts, east and west, complete the 
crossed loops, while two othér box masts support the 
outer ends of the ‘“ T” aerial. The main laboratory 
building is seen at the foot of the central mast. | 
The large crossed loops are used for the visual direc- 
tion-finder, the directional indication being given on a 


A7 


Fig. 3.— Visual direction-finder, 
fluorescent screen upon which the direction of the atmospheric 
is indicated by a line of green cee 


744 
cathode ray oscillograph. 
When no signal (or atmo- 
spheric) is being received 


nothing is visible but the 
normal green fluorescent spot 
on the screen of the tube. 
The arrival of a signal 
voltage opens out the spot 
into a line which makes ‘the 
same angle with the vertical 
axis on the screen of the 
tube as the Jine of the trans- 
mitting station makes with 
the true north south ` line. 
The screen of the tube~can 
thus be used as a direct-read- 
ing wireless compass. ` This 
holds good even with indi- 
vidual atmospherics : lasting 
only a thousandth part of 
a second. In this case the 
indication is in the form of 
a momentary ‘‘ streak ’’ -of 
fluorescence, giving the direc- 
tion of the single atmospheric 
in the same manner as a 
signal. 


The observer is watching the: 


i 


Fig. 4.—Apparatus for recording atmospherics simultaneously on six different waveléngths. 
There are nine valves in each of the six receivers. 


Fig. 2 shows a rotating hut which is being used for 
testing the performance of a similar apparatus working 
on smaller loops for the direct reading of the direction 
The loop aerials are wound round 
the outer framework, on the grooved porcelain insulators 
shown. The hut can be rotated to any azimuth and the 


of wireless signals. 


Low-power Signals Heard in the Anti- 
podes. | 


Since the preparation of the note on 
page 692 of our issue of June Ist, in 
which we recorded the report of recep- 
tion in Tasmania of transmissions on a 
6-watt input, we have received letters 
from other correspondents on a similar 
matter. | 

Mr. D. B. Fry (GS5UY), Mayfield, 
Sussex, has received a card from Mr. C. 
Harrison, of Bellerive, Tasmania, report- 
ing the reception of his signals on 
April 22nd at 7.39 p.m., Tasmanian time, 
with an 0-v.-1 receiver. Mr. Fry was at 
that time using a hand generator giving 
an input of 9 watts. 


Mr. F. N. Baskerville, on the other 
hand, reports having heard OZ 2AR—Mr. 
A. M. Rennie, 67, Campbell Street, Wan- 
ganui, New Zealand—last November on 
54.5 metres when he was using only 
2.5 watts input. 


American Short-wave Tests. 


A correspondent in Birmingham reports 
that during the short-wave broadcasting 
tests from 6 p.m. B.S.T. on Saturday, 
June 4th, to 6.12 p.m. on Sunday, June 
Sth, he was able to receive the programme 


visual 
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from one or other of the stations during 
the whole 24 hours on a 2-valve set. 


He states that during the time when it 
was daylight all across the Atlantic 
2XAD on 22.07 metres was received much 
better than 2XAF on 33.77 metres, the 
latter being at times inaudible, During 
the hours of darkness all across the ocean 
2X AF was much better and stronger than 
ae though both stations came through 
well. ot 


When it was dark at the receiving end 
and light in America 2XAD was louder 
and more consistent than 2X AF, but when 
the conditions of light were reversed 
2XAF was stronger, 2XAD. being in- 
audible from 6 to 11.7 a.m. on Sunday 
morning. For 18 out of the 24 hours 
every word of speech was clearly heard 
from one station or the other. 
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observer left inside to deter- 
mine the direction of a 
signal, afterwards check- 
ing the accuracy of the 
bearing by the position of 
the hut as read on the large 
circular scale visible on-the 
ground. The visual direc- 
tion-finder in the interior 
of this hut is shown in 
operation in Fig. 3, where 
the observer is demonstrat- 
Ing the use of the fluores- 
cent line to indicate the 
direction of ʻa transmitting 
station. 

The photograph of Fis. 
4 shows apparatus recently 
developed for recording the 
atmospheric disturbance on 
each of six wavelengths. 


Six separate sets, each 
using nine valves, are 
used, the recording in- 


strument being the double- 
thread recorder seen to the 
right of the picture. The 
The observers are calibrat- 
ing the apparatus at 


the input and output ends respectively. 

The atmospherics apparatus shown will be in use for 
special observations during the eclipse period, while a 
direction-finder and 
recorder will also be in operation at a point north of 
totality for comparison with Ditton Park results. 


an atmospherics strength 


General Notes. | 


Mr. G. G. Livesey (2BZT), Stourton 
Hall, Horncastle, Lincs, has been experi- 
menting with a receiving aerial consist- 


ing of 60ft. horizontal wires arranged in 


“V” shape 9ft. above the earth, with 
which he has received U 2XAD at good 
loud-speaker strength on an 0-v.-2 Schnell 
receiver. 2XAD, which relays the WGY 
programme at 1.0, B.S.T., in the small 
hours of Monday morning, is, like 2N.AF, 
crystal controlled. ` 

. A- correspondent in China, writing on 
May 19th, asks if any reader can give 
him the power used by PCTT and PCPP, 
which he has picked up there at good 
strength on an 0-v.-0 receiver. 


New Call-signs and Stations Identified. 


SAZP L. Sanderson, 39, Bonham Rd., Brixton 
Hill, S.W.2. 
2BQA A. Cawley, “Sunnybank,” Church St, 


Frodsham, Nr. Warrington. 

2BQH G. G. E. Bennett, 26, Blenheim Park Ri., 
Croydon. 

GW 18C W. H. Benson, 46, Dufferin Ave., Dubim. 
Transmits on 23 and 45 metres, usualy 
between 1960 and 2300 G.M.T. 

ED 7ZM G. Bramslev, Laboratory of Telegraphy 
and Telephony, Royal Technical Coie, 
Farimagsgade, Copenhagen. (Chang: of 
address.) 


Q.R.A.’s Wanted. 
G 5FO, G6LP, NUILXR, ZAX. 
a8 


JUNE 15th, 1927. 


New 100 kW. Valve Used by WGY. 


HE highest powered transmitting valve in the world 
is now being used by WGY, the General Electric 
Company’s ‘big Lroadcast transmitter at Schenec- 

tadv, N.Y. The valve i is one of the latest developments 
of that company’s research laboratories, and is rated at 
100 kW. 

The utilisation of this valve, which takes the place of 
eight 20 kW. valves, marks the occasion of the first 
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Internal construction of the 100 kW. valve. 
AQ 


practical use of .a valve of this size for broadcasting. 
Mounted in its water jacket, ready for use, the new 
valve stands 73ft. high and weighs about 100 lb. The 
tungsten filament is 8ft..long and has a diameter almost 
equivalent to that of the lead of a pencil. It contains 
two ounces of tungsten, or about 750,000 times as much 
of this metal as an ‘ordinary bright-emitter receiving valve. 

In order to keep the filament straight, several pounds 
tension is necessary, and this is obtained by means of a 
spring, N, which resembles an ordinary screen door hinge. 
To heat the filament 6.75 kW., or about 11 h.p., is re- 
quired. This is equivalent to the power used to light 
one hundred and seventy 40-watt lamps. The łeads 
carrying current to the filament are as large in diameter 
as a lead pencil, and the terminals used ọn these leads 
are similar to those common in switchboard construction. 

In the development of the roo kW. valve the engineers 
had to devise an entirely new structural design to provide 
the necessary strength and durability. 


Details of Construction. 


Outside its water jacket the valve stands five feet high, 
and, as can be seen in the photograph, two-thirds of this 
height consists of the copper envelope H, which is four 
inches in diameter. The envelope serves a double pur- 
pose, for it contains not only the elements of the tube, but 
is itself the anode or plate of the valve. 

The upper third of the valve D is made of glass, 
through which the fildment and grid leads make their in- 
sulated entrance. The glass bulb is 22in. long and qin. in 
diameter, and it is sealed at E to the open end of the 
copper anode tube by a machine process, in such ‘a way as 
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The World’s Largest Valve.— 

_ to make the junction F of glass and copper mechanically 
strong as well as vacuum tight under varying tempera- 
tures. 

Two copper cables, B, of a size capable of carrying a 
current of several hundred amperes act as leads to the 
filament, and are connected to tungsten rods, K, which, in 
turn, pass through the pinch seal I to the ends of the 
filament. 
16in. long, connect to each of the filament leads, where 
they come through the pinch, thus forming six parallel 
filament spans. 
a common point at the filament spring suspension in the 
lower end of the tube, which is held in position by a 
quartz insulator, O, and spacer. disc, P. 

The grid w ithin the copper env elope i 1s cylindrical, and 
has an overall length of 3ft. 5in. In design it is a 
spiral. The grid frame L is a most ingenious structure 
of molybdenum and tungsten and is clamped to the glass 


at J. Bracing such as is common in steel bridge con- | 


struction, is used in the design to provide maximum 
strength ‘with a minimum of metal. 
Sufficient rigidity and strength are necessary in this 


Three lengths of tungsten wire, M, each roughly 


These pass within the grid and meet at - 
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construction to prevent short-circuiting due to swaying 
or sagging. A minimum of metal in the grid structure 
facilitates the exhausting of the valve and mini- 
mises the possibilities of ‘‘ softening ° at a later date 
due to the release, under working conditions, of occluded 
gas. The state of the vacuum is estimated during pump- 
ing by means of the ionisation gauge A, which is really 


an ordinary receiving valve to which atte are attached 


for measuring grid current. 

The grid connection C inside the valve is es out 

through a special arm part way up the high-tension glass 
bushing to a flexible outside grid terminal wire. 
- A uniform flow of water around the anode of the valve 
is necessary to prevent unequal heating, and for this pur- 
pose a new type of water jacket has been designed. 
This consists of an ordinary jacket with an inner flexible 
jacket secured to the flange G to direct the water past 
the anode. 


= The valve is now: being operated as a plate-modulated . 
power amplifier at WGY, where, due to the limitations 


of the circuit, the output is normally held at the compara- 
tively low value of 50 kW. Engineers are thus securing 
valuable operating data on the new valve. A. D. 


USING BURNT-OUT TRANSFORMERS. 
Conditions Under which the Secondary Winding may be Used as a Choke. 


NE fairly frequently sees suggestions in the tech- 
() nical Press to the effect that the secondary of an 
intervalve transformer can be pressed into service 
as a choke after the primary winding has ‘‘ burnt out.’’ 
Provided that the limitations imposed by the fineness of 
the wire with which the secondary is wound, by the very 


large number of turns, and by the comparative smallness. 


of the iron core are duly respected, such a transformer 
can be made of great use. 

= The fineness of the wire is a drawback chiefly insofar 
as it raises the D.C. resistance of the winding ; the trans- 
former secondary is therefore unsuitable where heavy cur- 
rents have to be carried, on account of the large voltage- 
drop across it. 
battery eliminator, for example, it would be utterly out 
of place for this reason alone. Further, owing to the 
large number of turns, and the smallness of the core, the 
iron will become saturated if any attempt is made to pass 
a heavy current through it. 


Choke Coupling. 


This latter limitation must be borne in mind, too, if 
it is desired to use the transformer in a choke- coupled 
amplifier ; if the valve that precedes it is of comparatively 
low impedance the plate current would almost certainly 
saturate the core, for, with the average secondary, one 
milliampere is about the maximum permissible current. 
Owing, however, to the very high inductance, which is 
usually well over 400 henries, there is no objection on the 
score of quality to using before it a valve of high imped- 
ance (say from 50,000 to 100,000 ohms), and the plate 
current will in this case be too small to cause trouble from 
saturation. Further, the high amplification factor of such 
valves enables considerable amplification per stage to be 


As a smoothing choke in any type of - 


attained ; as much, in fact, as can be had, for the same 


quality, with transformer coupling, using valves of lower 
impedance and amplification factor. 

Used in this way, the burnt-out taneronniey need not 
be regarded in any way as a makeshift, for it will prob- 
ably prove a better instrument for this purpose than the 
majority of commercial L.F. ¢hokes, the inductance of 
which in many cases 1s deplorably low. 


Avoiding Saturation. 


The remaining purpose for which it is usual, in wireless 
practice, to employ a choke is as output choke where choke- 
condenser feed to the loud-speaker is employed. For this 
purpose the secondary, as it. stands, is quite unsuitable, 
but in cases where the disadvantage of the D.C. resistance, 
With its accompanying voltage drop, is not serious, it may 
be converted into a tolerable makeshift by providing an 
air-gap in the core, which has the dual effect of reducing 
the inductance to a more suitable value and of preventing 
saturation of the core. The air-gap is introduced most 

easily by dismantling the core, and rebuilding it without 
allowing the stampings to overlap. Normally the T stamp- 
ings are pushed i in alternately from each end of the bobbin. 
but if an air- gap is required it is necessary to put them 
all in from the same end, and to bring all the U stamp- 
ings round the bobbin from the other end, clamping them 
so that there is a small gap between the ends of the U and 
the cross-bar of the T. 

It is hardly advisable to use a transformer converted 
in this way as output choke after a ‘* super-power ”’ valve, 
because the voltage drop is likely to be considerable in this 
case, owing to the large plate current ; after a power valve 
of some 8,000 ohms impedance, however, it may prove 
very serviceable. A. L. M. S. 


A 10 


ae ne epee ee EE eT ae 


| JUNE 15th, 1927. 


F TWO-RANGE l 
BALL STATION | 


lA RECEIVER 


\ Threezunit Set Covering the 
Entire Broadcast Band with 


Switch Action for an Alternative Programme. 


By A. j. BULL. 


(Concluded from page 722 of previous issue.) 


ITH the unit comprising the valve-detector and 
low-frequency stage completed and in opera- 
tion on the local station, attention can be turned 

to the long- and short-wave high-frequency amplifiers. 

Unit B.—The long-wave unit (Fig. 12)-covering a 
wave-range of 600 to 2,000 metres is probably the most 
simple of the three to construct. With working draw- 
ings and component parts’ to hand, the unit can be 
assembled ready for wiring in about two hours. Care 
must be exercised, however, to ensure that the Utility 
switch is mounted on the. baseboard in line with the one 


mounted on unit C, so that when, at a later stage of 


assembling, the rod connecting the switches is added, it 
shall operate smoothly. The ebonite panel (Fig. 13), 
after drilling, is attached to the baseboard by means of 
two angle brackets and a piece of wood $in. square by 
16in. long, fastened to the base immediately behind the 
panel and to which the panel is screwed. 

The next step is to fit the three variable condensers, 
aerial and earth terminals, and filament rheostat to the 
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_ Fig. 12.—-Unit B. The two-stage high-frequency amplifier, covering a waveband 606 to 2,000 


metres, 
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panel, and the remaining components to the baseboard 
in positions indicated in the working drawing (Fig. 14). 
Upon completion of that work the Igranic coils Nos. 150 | 
and 200 and the two Gambrell coils should be inserted 
tightly in their respective plugs and: wiring commenced. 
Begin the wiring with the filament circuits, which 
should be connected up with No. 22 tinned copper and 
Sistoflex (Fig. 17). Make other connections with No. 16 
S.W.G., the leads being as short as possible. Where, 
for example, a go-degree bend is needed, arrange it so. 
In short, make a good job of the wiring, and, as a result, 
when later the receiver is stabilised it will remain so in- 
definitely. The two input connections shown at b (Fig. 
15) and the three output leads shown by the dotted lines to 
4, 5, and 6, are made with 23/.007in. rubber-covered 
flexible wire soldered to their respective components 
mounted on the baseboard ; they thus become an integral 
part of the unit. To the remaining ends of the input 
wires Clix plugs are attached, coloured red and black, 
representing acrial and earth respectively, and to the out- 
—_— put wires tags are soldered. 
= 4 Unit A.—Turning now to 
Fig. 16, it will be seen that 
unit A is in many respects 
similar to B and that the 
tuned anode coupling between 
| the valves is substituted for 
H.F. transformers. These 
are similar to the H.F. inter- 
valve couplings adopted in 
The Wireless World Every- 
man Four receiver. As the 
principles underlying the de- 
sign of H.F. transformers 
-have so often been explained ` 
in the pages of this journal, 
the writer does not feel justi- 
= fied in introducing theoretical 
+ consideration of transformer 
design in this constructional 
article; he will therefore 
comment, in passing, that it 
is essential to the successful 


JUNE 175th, 1927. 


2¥—$$___________-_-____.| 


Fig. 13.—Details for drilling the panel of Unit B. Sizes of holes: A, 1/2in.; B, 1/4in.; C, 5/32in.; D, 5/32in. and countersunk for 
4BA screws. E, 1/8in. and countersunk for No. 4 wood screws. 


. design of H.F. transformers to give good selectivity, to 
‘reduce to a minimum the electrostatic coupling between 
the windings. Consequently, the distance between the 
primary and secondary windings, the number of priniary 
turns, spacing between turns, and diameter of wire em- 
ployed, is of great importance. An examination of the 
coils designed for the ‘“ Everyman Four ” will reveal that 
due consideration has been given to these points, and 
therefore, in view of the fact that the coils can be pur- 
chased ready made from most wireless factors, it is 
recommended that they be adopted in this unit. 

If the coils are to be constructed minor modifications 
may be made to simplify mounting. The coils 


may be mounted rigidly by means of brass rods 
sin. long threaded 4BA and passed through small 
holes in the cylindrical formers, as shown in Fig. 17; 
4BA nuts are placed on either side of each rod, where 
they pass through the holes and grip the wall of the 
cylinder. In a similar manner the ends of the rods are 
secured to a baseboard measuring 5in. x rin. x ğin. 
Following the construction of the H.F. transformers, 
the ebonite panel should be drilled to receive the three 
variable condensers, filament rheostat, and Utility switch 
(Fig. 18). The dimensions of this panel and baseboard 
are identical with those of unit B, and the position of 
the components on the panel are the same. There are, 


Fig. 14.—-The baseboard of Unit B, showing the positions of the components. 
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Fig. 15.—Resistance cou ling has been substituted for transformer coupling previously shown in the low-frequency stages. In this 


instance the detector valve becomes an anode bend rec 


tier when connected to the short-wave H.F. amplifier. Rio, 150,000 ohms. 


Ri1, 100,000 ohms; R;o, 0.5 megohms; R,3, 0.25 megohms; Co, 0.0001 mfd. Cio and C;;, 0.1 mfd. (mica dielectric). 


however, no A.and E terminals. ‘The panel is attached 
to the baseboard by angle brackets and wood strip in a 
similar manner to that of unit B. 

The H.F. transformers and remaining components are 
now screwed to the baseboard in accordance with the 
particulars on the working drawing (Fig. 19), -and 
Wiring commenced and car- 
ried out on similar lines to 
the long-wave unit, using the 
practical wiring diagram 
(Fig. 20) as a guide. The 
three output connections (to 
be made to terminals No. 1, (Bf 
2, and 3 of unit C, see Fig. “fs 
I5) are made with 23/.007 //. \ 
rubber-covered -wire soldered É 
to their respective com- 
ponents, tags being provided 
for the other ends. 


Testing. 


The three units having 
been constructed and wiring 
checked with the diagrams, 
they should be placed on a, 
convenient table in their nor- 
mal working positions (but 


Utility switches mounted on B and C linked together by 
means of the wooden rod. 

An inspection of the receiver at this stage should re- 
veal eight rubber-covered wires with free ends, six of 
which are fitted with tags and two with’ plugs coloured 
red and black respectively. Having connected the former 


without cabinet) and with the Fig. 16.—Unit A. Two-stage H.F. amplifier with a wave range of 200 to 600 metres. 
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AERIAL | 


UNIT A. 


1 Baseboard of $; ply wood, 21in. x S}in. 

1 Ebonite panel, 21in. X 7in. X jin. 

2 Variable condensers, 0.0003 mfd. (Igranic). 

1 Variable condenser, 0.0005 mfd. (Igranic). 

3 Slow motion dials (Igranic Indigraph. Cat. No. 2296/24) 

2 Anti-microphonic Valve holders. 

3 3hin. xX ĝin. dia. Paxolin or ebonile tube. or 3 “Wireless World” 

60 yards Litz wire 27/42. coils (1 aerial coupler 

4 pieces Ebonite rod, } dia. Ift. long. and 2 H.F. intervalve 

2 1ft. Lengths of brass rod threaded, 4BA. couplings). 

39 4BA Nuts. ` 

1 Utility switch, D.P.D.T. lever pattern (Wilkins & Wright, 
Lid., Utility Works, Kenyon Street, Birmingham). 

8 Lengths of 16 S.W.G. wire. 

3 ft. 23/.007in. rubber covered wire. 

1 4-ohm Filament resistor and mount (Burndepl). 

1 10-ohm Filament rheostat (Igranic Pacent). 

1 H.T.4+-Terminal. 

1 1.5 volt “ Ever-Ready”’ dry cell, Cat. No. 

: Electric Light Co., Lid., 120, Shaftesbury Avenue, W.1). 

> 3 Clix sockets coloured Red, Blue and Black respectively. 

: 2 Clix plugs, Red and Black. 


Cabinet with hinged lid and removable back sections. 


UWI (Portable 


_ 1 Variable condenser, 0.0005 mfd. (Igranic). 


rent Wires ® 
nH A 


LIST OF PARTS. F 


1 piece of Ebonite 23in. X lin. x fin. 

2 Neutrovernia condensers (Gambrell Bros., Ltd.) a 

1 pair Gin. Angle brackets. a 
UNIT B. l : 

1 Baseboard of țin. ply wood 21lin. x 8}in. 

1 Ebonite panel, 21in. x 7in. x fin. 

2 Anti-microphonic Valve holders. 

2 Variable condensers, 0.001 mfd. (Igranic). 


3 ordinary din. dials. 

2 Gambrell E.1 centre tapped coils. ` 

1 Igranic coil, No. 150. 

1 Igranic coil, No. 200. 

4 Coil sockets. 

1 Terminal marked H.T.+-. : 

1 Utility switch D.P.D.T., lever pattern. 

1 Fixed condenser, 0.0002 mfd. 

1 Grid leak, 2 megohm. 

1 1.5-volt Dry cell, “ Ever-Ready,’’ Cat. No. UW1. 
1 4-ohm Filament resistor and mount (Burndept). 
1 10-ohm Filament rheostat (Igranic Pacent). 

2 Neutrovernia condensers (Gambrgll). 

3 Gin. Angle brackets. 


(Carrington Manufacturing Co., Camco Works, Sanderstead Road, South Croydon.) 


ERRATUM. Coreferred to on page 718 of the previous issue should be o.ooor mfd. and not 0.001 mfd. as given. 
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Fig. 18.—The panel of Unit A. Sizes of holes: A, 1/2in.; B, 1/4in.; C, 5/32in. and countersunk for 4BA screws. D, 1/8in.; E, 1/8in. 
and countersunk for No. 4 wood screws. 


to the terminals 1 to 6 on unit C, and the latter to 
sockets similarly coloured and mounted on the aerial coil 
of unit A, the receiver is ready for test. | 

Proceed as follows :— | 

(1) Connect L.T. and H.T. supply to receiver. 

(2) Insert loud-speaker or telephone plug in the jack 
of the second L.F. valve, and adjust all filament rheo- 
stats to the ‘‘on’’ position. 
= (3) Set wave-change switch to lower panel. 

(4) By means of a voltmeter check voltage at each 
valve socket. 

(5) Continue to check valve filament potentials with 
the wave-change switch set to upper panel. | 
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(6) Make a further test with plug inserted in first 
L.F. stage. i 
(7) I£ the tests prove satisfactory, remove the top 


. unit and insert in the lower unit two H.F. valves, and 


in unit C one H.F. in the detector stage, a ‘‘ general 
purpose ’’ valve in first I.F., and a ‘‘ power ” valve in 
second L.F. stage: Connect an aerial and earth to the 
receiver and with the telephones in first L.F. stage tune 


in Radiola Paris (1,750 metres), adjusting the neutral- 


ising condensers until positions are found where a move- 
ment either way (clockwise or anti-clockwise) produces 


-evidence of oscillation. Now tune to a 600-metre station, 


and it may be found that a slight adjustment of one of 
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Fig. 19.—Layout of the components of Unit A. 
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Fig. 20.—Practical wiring diagram, Unit A. 


the neutralising condensers is necessary to obtain a 
balance. If that adjustment is carefully made it will be 
found that the unit is stable over the whole range of 
the tuning condenser. 

It is advisable, when making these adjustments, to 
employ an aerial the height of which is only a few feet 
above ground, as the strength of the received signals 
are distressing to the ear. 


CURING 


ERTAIN loud-speakers of the horn type, especially 
C the earlier models, give a pronounced ‘‘ booming ”’ 
effect, which gives speech, more perhaps than music, 
the appearance of emanating from the bottom of a deep 
well. In some cases that have come under the writer’s 


observation, this effect has been so marked that speech ` 


has been very nearly unintelligible. 
Some improvement can generally be made to such instru- 


The short-wave panel should now be replaced complete 
with two H.F. valves and’ the effect of valve capacity 
neutralised. This can be accomplished by tuning in 
stations near limits of tuning condenser, say, 250 and 
500 metres, and adjusting the neutralising condensers as 
just described. All that now remains js to fit the units 
in the cabinet and to calibrate the receiver from broadcast 
transmissions of known wavelength. 


r 


“BOOM.” 


ments by connecting the two bobbins in parallel instead 
of in series, which tends to lessen the intensity of the low 
notes. Really, this is curing one fault by introducing 
another, and is, from the modern point of view, a 
thoroughly heretical proceeding ; but, nevertheless, the re- 
sulting reproduction, though very far indeed from beinz 
perfect, is often more pleasing after this alteration has 
been made. 
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VOLUME CONTROL. 


HEN dealing with a receiver 

primarily intended to give 
high-quality reproduction, the: pro- 
blem of controlling signal strength is 
not always quite such an easy one as 
might be imagined. Of course, it 
does not exist when the set depends 
for its sensitivity on the use of re- 
action, provided normal volume is 
small, but this method of increasing 
response is not operative in every case. 
It may sometimes be possible to re- 
duce intensity by detuning ; this is not 
quite so bad a plan as is often sup- 
posed, but is not altogether desirable 
uńder certain conditions and cannot 
be generally recommended. 

Another method of obtaining re- 
duced intensity is by dimming the 
filament of the high-frequency ampli- 
fying valve. This, in practice, is 
convenient, but has its limitations. It 
should be definitely stated that it is 
quite incorrect to-dim the filaments 


h 


ee 


of either detector or L.F. amplifying 
valves. : 

It is probable that the methods of 
volume control which depend on a 


reduction in the input to the L.F. 


amplifier are least open to criticism. 
Two alternative systems whereby this 
effect may be obtained in a resistance- 
coupled amplifier are shown in Fig. 
t. The first (a) is particularly ap- 


plicable when the normal values of . 


coupling components are used, as 
tapped wire-wound resistors are 
readily obtainable. When the coup- 
ling condenser is joined to that end 


of the resistance which is connected . 


to the anode, full volume will be pro- 
duced ; this will be reduced progres- 
sively as the tapping is moved to- 
wards the end joined to H.T. posi- 


.tive. 


At (b) is shown a scheme of con- 
nections which is generally more con- 
venient when a high ohmic resistance 
is inserted in the anode circuit. In 


Fig. 1.—Alternative methods of volume control. The usual damping resistance may 
be inserted at the point marked X. 
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this arrangement a suitable proportion 
of the total L.F. voltage available is 
taken from the grid leak. As resist- 
ances of this type are not generally 
available, it will be necessary to con- 
nect two or more single leaks (R,, Ra, 
etc.), in series, totalling the resistance 
required. The L.F. amplifier grid is 
connected by means of a pltg-and- 
socket arrangement or a switch to one 
or other of the junction points A, B, 
or C. Full volume is, of course, ob- 
tained when this connection is made 
to the point A, which results in the 
inclusion of all the available resist- 
ance in the grid circuit. 
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_VOLTMETERS. 
HE normal purpose of a voltmeter 
is to read the electrical potential 
differences between two points, and in 
this capacity it is extremely useful to 
a wireless amateur. 

All types of voltmeters except the 
electrostatic, which relies on the 
affinity of two electrodes at different 
potential, and the valve voltmeter, 
which relies on the change in anode 
current in a valve circuit following on 
the application of a potential to the 
grid, require current to give a de- 
flection of the pointer. 

' The amount of current required to 
send the pointer to the highést read- 
ing on the instrumient (known as full 
scale deflection)” varies in’ different 
classes of instrument, and it may 


almost. be said that the smaller this 


current, the better the instrument. A 
superfine meter costing six or seven 
pounds would possibly take only one- 
tenth of a milliampere, whereas a 
cheap pocket instrument might easily 
absorb one-tenth of an. ampere, or 
one thousand times. as much. 

The range is given to an instru- 
ment by increasing its internal re- 
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sistance so that when a voltage 


applied to its terminals corresponds. 


to the highest marked voltage on the 
scale, 
full scale deflection is flowing. 

It follows that since, with a given 
movenient, the actual current re- 
quired to give full scale deflection is 
always the same, the volts reading 
is dependent on the internal resist- 
ance, ¢.g., of two instruments having 
the same pattern movements, but one 


scaled o-12 volts and the other’ o-6 


volts, it will be found that the in- 
ternal resistance of the former is 
twice that of the latter. ` 


We have in this way a fair and 


useful way of comparing the relative 
merits of voltmeters—we say that the 
sensitivity of a certain meter is so 
many ohms per volt. The higher this 
figure (which is independent of actual 
scale reading) the better. With a 
cheap pocket meter the figure may be 
as low as 30, while 200 may be taken 
as a reasonable figure for a good all- 
round instrument. 
0000 


TRACING FAULTS. 
T is probably safe to say that it is 


an easier matter to locate the more 


serious faults, of the kind which give 
rise to a complete or almost complete 
failure to receive signals, than to find 
the small leakages and resistances 
which merely reduce the total H.F. 
amplification obtained from a receiver. 
Indeed, it is always difficult for the 
less experienced amateur to tell 
whether his instrument is or is not 
working as it should. He may be dis- 
appointed as to the strength of distant 
signals, but, realising that local receiv- 
ing conditions play such an important 
part in determining the range of any 
set, and lacking a standard of com- 
parison, he may assume that results 
are as good as can be expected, al- 
though actually there may. be avoid- 
able losses which should be elimin- 
ated. 

Poor H.F. amplification is gener- 
ally traceable to resistance in the tuned 


circuits, or to some form of damping . 


which acts in more or less the same 
way as a resistance in the wrong place. 
The actual measurement of high-fre- 
quency resistance is a matter of con- 
siderable difficulty, requiring a fairly 
extensive laboratory equipment, but it 
is extremely easy for an amateur, even 
without any measuring apparatus, to 
obtain a very good idea if an apparent 


the current required to give’ 
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lack of sensitivity is due to the pres- 
ence of excessive resistance or damping 
in the H.F. transformers or the cir- 
cuits associated with them. The 


easiest way of carrying out the opera- 


Fig. 
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small change in intensity is more easily 


appreciable. If the insertion of the 
artificial resistance in series with the 
aerial-grid transformer secondary re- 
sults in a considerable decrease in 


H.T.+ 
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2.—The insertion of artificial resistances as an aid to the location of damping in 


: a receiver of the ! Everyman Four ” type. 


tion is deliberately to insert an arti- 
ficial resistance in each circuit in turn, 
and then to notice if this addition re- 
sults in an appreciable falling off in 
signal strength. If it does voz, then 


it may be assumed that the circuit in - 


question has already an excessive re- 
sistance, which must be removed 


before the best possible results can be 


obtained. 


This simple method of testing ap- 


plies only, of course, to modern re- 
ceivers using efficient coils, and par- 
ticularly. to sets on the lines of the 
popular ‘‘Everyman Four’’; this 
may be taken as an example, -to indi- 
cate the method of procedure.. The 
essential H. F.-detector circuit is given 
in Fig. 2, which shows the position 
for the artificial resistors R, and R.. 
These should be of some 3 to 5 ohms, 
and must be non-inductive ; they can 
conveniently consist of a short, straight 
length (about 14 in.) of No. 45 Eureka 


wire, which has a resistance of ap- © 


proximately 23 ohms per inch.- This 
should be mounted on a narrow strip 
of ebonite, fitted with screws and nuts 
at each end, in order that it may be 
supported on the wiring of the 
receiver. 

It is advisable to carry out the test 
when listening with ’phones to a dis- 


tant station whose signals are weak, as | 


under these conditions a comparatively 


r 


strength it may be assumed with some 
confidence that this coil, with its con- 
denser, etc., is in order. The resistor 
should accordingly be transferred to 
the intervalve transformer. If in this 
position its presence appears to make 
no difference in signal strength, it may 


justly be assumed that we have prac- 


tically located the source of the 
trouble, which may be due to a com- 
pletely or partially short-circuited turn 
on one of the windings, to broken 
strands in the Litz cable, or to an ex- 
cessive H.F. resistance in the tuning 
condenser. - It should be noted that 
none of these possible faults would be 
indicated by the ordinary tests. 

If negative results are obtained, we 
have at least the satisfaction of know- 
ing (assuming the valve itself to be in 
order) that in all probability our H.F. 
amplifier is working properly, and that 
this part of the receiver may safely be 
passed over in our further search. It 
should be emphasised that this test is 
applicable only to receivers with 
lightly-damped circuits. 

o0o00 

GRID BIAS PRECAUTIONS. 

UE to the fact that ‘* super- 

power ’’ valves are now coming 
into more general use, it may be per- 
missible to repeat the advice, previously 
given in these columns, to the effect 
that the grid circuit of a low-imped- 
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ance valve, with probably a consider- 
able voltage on its anode, should 
never be broken, even momentarily, 
while the filament is lighted. This 
means that, while adjusting grid bias 
voltage it is necessary to switch off the 
filament current before each alteration 
is made. 

Neglect of this precaution will cer- 
tainly result in the passing of a heavy 
anode current; while this in itself 
may not do much harm to the bat- 
tery, provided it is of momentary 
duration only, it is possible that the 
valve may be damaged. Certain 
valves are found to be particularly 
susceptible to harm from excessive 


anode currents. 
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HOW MANY TURNS? 


HESE questions are continually 

confronting everybody who has 
occasion to wind tuning coils for him- 
self. Without going into any of the 
formule for calculating the inductance 
of a coil from the thickness of the 
wire, diameter of the former, number 
of turns, etc., we can give a method 
of making an intelligent guess which 
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usually brings us very nearly to the 
required result in the case of single- 


layer coils wound on ordinary cylin-' 


drical formers. In the first place most 
of us are not so much interested in the 
actual inductance of a coil as the wave- 
length to which it will tune with the 
condensers at our disposal. Now we 
usually have on hand some coil with 
which we are familiar and we know 
from experience to what wavelength 
this coil can be tuned when insertéd in 
our set and the tuning condenser set 
to a certain mark. Such a coil may 
be used as a basis for the design of 
other coils to tune to other wave- 
lengths. The wavelength to which a 
coil will tune in an ordinary receiver is 
very nearly proportional to the number 
of turns, other things’ remaining the 
same, provided that the length of the 
winding space is not greater than the 
diameter of the coil. Or, if the num- 
ber of turns and gauge of wire are kept 
the same, the wavelength will be pro- 
portional to the diameter of the coil 
former. Thus, if our known coil 
tunes to 300 metres and has 4o turns 
on a 2} in. former, and we want to 
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make one which will tune to goo metres 
we can do this either by winding‘ the 
same number of turns of the same 
gauge of wire on a former of 74 in., 
or use the same diameter of former as 
used in. the original coil and wind it 
with 120 turns. In making coils to 
reach very different wavelengths it is 
often desirable to alter both the num- 
ber of turns and the diameter. Perhaps 
we wish to tune down to 45 metres. 
If we have a coil which we know for 
certain to tune to 450 metres we are 
pretty sure that a coil half the dia- 
meter and having one-fifth of the num- 
ber of turns will tune somewhere. in - 
the 45-metre region. This method ot 
reckoning is admittedly rough, but is 
very useful when one is rather puzzled 


as to what size of coil to try. 
0000 


A CORRECTION. 


HE letters A and B on the two 

sketches showing H.F. Trans- 
former construction appearing in these 
columns of last week’s issue were in- 
advertently reversed; the correct 
method was shown at B, and not at 
A as stated. i 


Practical Points in Design and Construction. 
No. 73.—An A.C. High-tension Battery Eliminator. 


(To be concluded in next week’s issue.) 


The present series of diagrams is inlended to show progressively. and in an easily understandable 
manner, the vartous points to which special attention should be paid in the design of typical wireless. 
instruments, and at the same time to assist the beginner in mastering the art of reading circuit 
The eliminator shown below uses half-wave rectification, and is probably. the simplest 
pattern likely to give satisfactory results. | 


diagrams. 


The double-secondary transformer, the 
_ primary of which is connected across the 
A.C. mains. 


HE transformer should be de- 


signed for working on mains of 


the voltage and periodicity of the 
supply (which will be shown on the 
meter). Its high-voltage winding 
should deliver about 120 volts; this, 
allowing for drop in the various series 


A 2I 


The low-voltage winding is connected 
across the rectifier filament, a controlling 
rheostat being interposed. 


resistances, will give about 120 volts 
output. The filament-lighting wind- 
ing must supply a voltage correspond- 


ing with the rating of the valve ; if it 


exactly coincides it will be possible 
to eliminate the rheostat. 
A number of suitable rectifying 


The plate circuit is completed through the 
high-voltage’ secondary winding to the 
negative output terminal. 


valves are available; amongst others 
are the DU.5, DU.10,° U.a, 
S.P.41U. Where a smal] output is 
required, an ordinary bright-emitter 
receiving valve, such as the R.5V., 
with grid and plate connected to 
gether, will give good results. 
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The Layout of a Wireless 
Receiver. 


(b) Low-frequency Circuits. 


N our previous article we considered the precautions 
which were advisable in laying out and connect- 
ing up a high-frequency amplifier, and it is now 

desirable to apply the same line of argument to a low- 
frequency layout. 

The classification becomes more at Inasmuch as 
the distinction between resonant and non-resonant cir- 
cuits becomes somewhat meaningless. Admittedly, a 
transformer has inductance and self-capacity, but since 
there is no connecting up of condensers in any critical 
manner the same tendency towards interaction is not in 
general obtained. Furthermore, since the external wir- 
ing of transformers has a negligible electromagnetic field 
‘in comparison with that passing through the core,- the 
precautionary measures outlined in high-frequency circuits 
_ become somewhat superfluous. 

Troubles arising from potential leads remain, as before, 
a source of difficulty. 


Grid Condenser and Leak Connections. 


Foremost among these is the grid lead of the detector 
valve, when the ce grid condenser and leak ’’ method of 
rectification is employed. This lead is the first point in 
the circuit at which a low-frequency potential appears, 
and, owing to the impedance of the condenser, there is a 
very strong tendency for electrostatic pick-up at this 
‘point. This may take the form either of a tendency 
towards reaction, giving a resonance or`even an actual 
oscillation on some audible frequency, or else a pick-up 
of induction from A.C. mains or other source of audio- 
frequency disturbance. It is of the first importance to 
connect the junction of grid condenser and leak to the 
grid terminal of the valve holder by the shortest possible 
lead. Not infrequently it is possible to connect both the 
condenser and grid-leak clip direct to the valve-holder 
terminal, and if this can be arranged it is oy satis- 
factory. 

Inasmuch as the grid condenser and leak must be in 
the circuit somewhere, however, it is essential that par- 
ticular attention should be paid to the wiring of the rest 
of the amplifier. The worst trouble arises from the leads 
connecting the set to the loud-speaker, and it is frequently 
of advantage to employ a step-down transformer on the 
output of the set, so as to reduce the electrostatic field 
on the output leads. Some point on the secondary wind- 
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ing of this transformer should be connected to a 
‘‘ dead ” point inthe circuit, . usually L.T. 
It should be noted that the well-known choke- 
condenser method of connecting a loud-speaker to 
a circuit, while offering many advantages in other re- 
spects, does not reduce the electrostatic field of the 
output leads, and if these are long there is just the 
same likelihood of distortion and oscillation being set up 
in the receiver as in the case where no such coupling 
device is employed. The use of the choke-capacity unit 
is outside the scope of the present article, but it is hoped 
that it may be dealt with in another connection at a 
subsequent date. 


af 


Jacks and Switches. 


Possibly the principal troubles that arise in low-fre- 
quency amplifiers are due to attempts at incorporating 
switches or jacks for cutting out a stage of amplification. 
This necessitates a considerable lengthening of ‘‘ poten- 
tial” leads, and the consequence is almost inevitably a 
distortion effect, if not actual oscillation when two stages 
are being employed. One is almost inclined, as regards 
stage switching, to take up the attitude of a well-known 
authority and say: ‘‘ Don't do it!’’ Other means of 
controlling volume can be adopted, such as a variable high 
resistance or potentiometer across. the secondary winding 
of one of the transformers. Even this device necessi- 
tates care in laying out, as it must be arranged so that 
the leads from it to the secondary of the corresponding 
transfornier are short and not of unnecessary thickness. 

The layout of the amplifier, apart from these considera- 
tions, is not a difficult matter, bearing in mind what is 
normally a necessity in respect of ‘* potential ’’ leads. 
Subject to a suitable arrangement of the components, the 
leads to grids and plates may be made very short, and 
the return leads may be taken in any desired manner to 
their appropriate terminal connections.- The stability is 
sometimes improved, though not always, by earthing the 
shrouds of the transformers, and occasionally the sense 
of the transformer windings has „a controlling influence 
upon performance. 

It niay be said, however, that a reversal of one of the 
transformer windings, except in the particular case of 
impedance in the H.T. circuit, is not a satisfactory cure 
for instability, and a set which is properly laid out 
should not work differently when the windings are 


‘reversed. 


A word would appear to be necessary on the subject of 
resistance-capacity amplifiers, inasmuch as these have cer- 
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The Experimenter’s Notebook.— 
tain special features which it is desirable to consider. 
The principal trouble with these amplifiers is that radio- 
frequency currents get through them to a really alarming 
extent, and in consequence it is necessary either to employ 
rigorous means of filtering out such currents at the detec- 
tor valve stage, or else to apply the same care to the 
leads of the amplifier as has been recommended for high- 
frequency circuits. The following out of the latter 
policy is made very easy by the extremely compact nature 
of the components used in these amplifiers, and it is 
probably due to this that in practice there is frequently 
no trouble experienced, at any rate on the shorter waves. 
The use of a resistance-capacity amplifier in connec- 
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tion with the longer wavelengths, however, brings these 
troubles into increasing prominence as the wavelength 
is increased, though with simple radio-frequency circuits, 
embodying not more than one stage of high-frequency 
amplification, the effect of the radio-frequency passing 
through the resistance amplifier will be merely as if a 
certain amount of reaction of an accidental character 
had crept into the circuit, thereby necessitating a slight 
modification of the existing reaction adjustment. 

A resistance amplifier which follows a supersonic 


receiver operating on a wavelength of about 6,000 metres ` 


almost invariably gives rise to serious trouble, and nothing 
but careful filtering out of the intermediate frequency is 
of any use. | 


- Captain Round’s Short-wave Set. 


*Oewerr as reeenersceseceesscascesesesene 


PTE RNeR aL epS E :  club’s transmitting station and to report 


on the effect of surrounding objects on 


The President, Capt. H. J. Round, | 
M.C., M.L.E.E., entertained members of : NEWS FROM ; signal strength. Ten parties will start 


the Muswell Hill and District Radio 


off from predetermined points and each 


Society at his house on Wednesday, June :; TRUS CLUBS : group will be equipped with a receiving 
Ist, when a very pleasant evening was: i o : set, frame aerial, magnetic compass, pro- 


spent.» A super-heterodyne was installed 


tractor, map, lunch, and a car. 
Operations will begin at 12 noon, but 


in one room, while in another was a Rice- 
Kellogg loud-speaker and amplifier, an elec- 
trical gramophone, and a highly efticient 
short-wave set with two H.F. , stages. 
This instrument was operated by Mr. Tre- 
mayne, and signals were received from 
North and South America, Australia, 
Sonth ‘Africa, and India—those from 
India emanating from the new beam 
station. At 9.30 Capt. P. P. Eckersley 
arrived to amuse the company with many 
songs and jests. Before the gathering 
broke up at midnight three honorary 
members were enrolled, viz., Mrs. H. J. 
Round, Capt. P. P. Eckersley, and Mr. 
Tremayne. 

The Society is making excellent head- 
way, but vacancies still exist for new 
members. 

Hon. Secretary, Mr. Gerald S. Ses- 
sions, 20, Grasmere Road, Muswell Hill, 
N.10. l 

ooco 


Q.R.P. Transmitters’ Field Day. ' 

Permits having been procured, the 
Q.R.P. Transmitters’? Society met at 
6LL’s bungalow on the banks of the River 
Lea near Royden, Hertfordshire, for a 
efield day on May 29th. 

A base station using call 6LL was in- 
stalled in the bungalow and used a 
“ Hartley ”? circuit on the 180-metre band 
with grid modulation, the antenna being a 
T, 15ft. high and 25ft. long. 

. The portable station, conveyed by car 

and motor cycle, and using the call 6LB, 
was a choke control set for which 6TA 
was responsible. Input at both stations 
averaged 6 watts, H.T. being supplied in 
both cases by either a D.C. hand generator 
or two 120v. M-L anode converters in 
series. 

Communication was maintained 
throughout the day between both stations, 
speech being exceptionally well received 
over distances up to ten miles. In one 
case speech from 6LB, the aerial of which 
was stretched along the ground, was re- 
ceived at 6LL, eight miles away, R4. 

Later SRD at twenty miles and 6JD at 
ten miles were worked from 6LL, speech 
being perfect according to 6JD. Also a 


A 23 


letter from Epsom reported fine signals 
R5. 

Among transmitters present were 6LL, 
6TA, 2SC, 2AFL, and 5UP. Members 
voted it the best field day ever held, and 
another will be arranged soon. 

Hon. Secretary, Mr. L. J. Fuller, 13, 
Seagry Road, Wanstead, Essex. 
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Finding a Hidden Station. 

An ambitious “‘direction-finding 
scheme has been arranged for Sunday 
next, June 19th, by the Golders Green 
and Hendon Radio Society. The object 
of the manœuvres will be to locate the 


os 


a general stand-by will be observed for 
lunch between 1 and 2 p.m. Operations 
will cease at 3.30. Transmission will be 
on 150 metres, interrupted C.W., from 
station SCT sending ten-second dashes 
for five minutes alternated by five-minute 
pauses. 

During the day broadcast programmes 
will be picked up from Hilversum, Radio 
Paris, 2L0, and other stations, - while 
teas and games have been arranged for 
the late afternoon. The arrangements 
are in the hands of the Hon. Sccretary, 
Lt.-Col. H. A. Scarlett, D.S.O., 357a, 


Finchley Road, N.W.3. 


AN IMPROMPTU TRANSMITTER. Portable station: 6LB in action during a field day 

held recently by the Q.R.P. Transmitters’ Society near Royden, Herts. Note a portion of 

the aerial which was stretched along a ground: Speech was heard R4 at a distance of 
es. 
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News of the Week 


NOT A NOISY INSTRUMENT. 

“ Wireless does not come under the de- 
scription of a ‘noisy instrument,’ ’’— 
Clerk at the Willesden Police Court. l 

This is rather discouraging to ow ners of 
power amplifiers. 

oo0oo0o0 
DEVELOPMENTS AT CROYDON. 


A new wireless station is shortly to be 
crected at Croydon Aerodrome to super- 
sede the present installation. Messages 
will be received and despatched over a 


much larger area than is possible to-day. 


kies 


0000 
` APPEAL THAT CARRIED. 


In response to a broadcast appeal, a 
gift of five dollars for the church hostel 
has been received by the vicar of St. 
Martin-in-the-Fields from a listener in 
America. 

ocoo 

BRITISII ASSOCIATION MEETING. 

The ninety-seventh annual meeting of 
the British Association for the Advance- 
ment of Science is to be held in Leeds 
from Wednesday, August Jl1st, to Wed- 
nesday, September 7th, 1927, inclusive. 

oo0oo0oo 


LIGHTHOUSE LISTENERS. 


The installation of a broadcast receiver 
in the Inchcape lighthouse, near Arbroath, 
marks the completion of the Daily Ni ews 
Wireless tor Lighthouses Fund. Lord 
Incheape contributed £1,200. 


oboo 
DISTANCE NO DIFFICULTY. 


An inauguration ceremony conducted 
over a distance of two thousand miles 
took place in Paris recently, when oflicials 
in the French capital opened the new 
colonial wireless station at Brazzaville, in 
ihe French Congo, 

Oo00°0 


BROADCAST DESCRIPTION 
T.T. 

An eye-witness account of the Senior 
T.T. motor cycle race in the Isle of Man 
will be S.B. to all stations on June 17th 
(the day of the race) at 9.20 p.m. from 
Liverpool. The commentator will be 
e Ixion,” of our sister journal, Zhe Molor 
Cycle. te will leave the island imme- 
diately after the race in order to reach 
the Liverpool studio in time to broadcast. 
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in Brief 


SHORT-WAVERS, PLEASE NOTE. 

The Philips short-wave station PCJJ, 
at Eindhoven, will broadcast to-morrow 
evening (Thursday) from 5 to 8 o'clock 
(G.M.T.). 

OoO000 
WIRELESS SET FOR STORMS. 

A ship’s 2,000-watt wireless transmitter, 
specially designed to provide a stable 
independent of 
variations which might be caused by the 
rolling or pitching of the vessel, has been 
installed on the U.S. coastguard cutter 


Northumberland, 


The equipment, produced by the 
General Electric Co. of America, em- 
bodies ‘‘dead front’’ panels, so that the 
operator is not exposed: to dangerous volt- 
ages vif Miror against the set during 


heavy seas.. 
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LISTENERS IN JAPAN. 
Approximately 300,000 people now hold 
receiving licences in Japan. Each set is 


licensed at 2s. per month, 
oo0oo0o0 


(HARD) LABOUR OF LOVE. 

When Clifford Roberts was found guilty 
of stealing wireless parts to the value of 
£43 11s. 2d. at Wolverhampton last week, 
his defending counsel pleaded that it was 
amp a love of wireless that had made 
his client commit the offence. 

The magistrates, who were unmoved 
by this tender appeal, sentenced Roberts 


to three months’ hard labour. 
oo0oo0o0 


A TIME OF CHASTENING. 
The present time is one of probation 
for the American broadcasting stations 
which have been allocated new wave- 


Pad — _ 


RUNNING COMMENTARIES IN GERMANY. A Scene at the aerodrome near Berlin 
during the wait for Messrs. Chamberlin and Levine, the Atlantic flyers. The com- 


mentators had the unenviable task 


of * nuiag time” with lengthy descriptions 
during the prolonged wait fo 


r news. 
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lengths by the Federal Radio Commission. 
The test period covers sixty days from 
ő a.m. on June Ist. 

Stations which satisfy the Commission 
that they are not causing interference will 


be granted a three-year licence. 
0000 


WIDE-AWAKE FARMERS. 

On May 7th, according to the U.S. De- 
partment of Agriculture, 1,252,126 Ameri- 
can farms were equipped: with receivers 
for picking up market and weather re- 


ports. 
oa00 


SWEATED LOUD-SPEAKERS. 

The man who can never switch off is 
the subject of a trenchant article by John 
Wallace in the June „Radio Broadcast, 
New York. 

‘ When you open the door of his house 
for a friendly little call of an evening,” 
says the writer, “you are immediately 
greeted by a resounding blare from a loud- 


speaker in the next room. And whether — 


the order of the evening be bridge or 
poker, ping-pong or conversation, that in- 
fernal] loud-speaker continues to vibrate 
viciously the evening through. It vibrates 
from string quartet to brass band, from 
election speech to bed-time story, from 
wheezy soprano’ to musical saw player, 
from stock market report to bee-keeping 
instruction, and back again—and all over 
again.”’ 

This type of listener is not uncommon 
in this country, but here, of course, we 
pay for the entertainment, and to miss 
any of it would be a pity. 

: 0000 
WIRELESS “LIGHTHOUSES” FOR 
ALL SHIPS ? 

Wireless beacons giving a service of 
protection to vessels which are not 
equipped with special D.F. apparatus is 
the latest project of the Board of Trade. 
Experiments with suth a device are 
already in progress, and if they are suc- 
cessfal a most important step forward 
will have been made in the interests of 
small ships and cargo boats which cannot 


carry elaborate apparatus. 


FIRE BRIGADE WIRELESS. 
‘< Wireless. Communications. and the 
Fire Service’’ was the subject of a paper 


read. by Fireman Tom. Knowles, of Bir-. 


mingham, at the conference of the In- 
stitution of- Fire Engineers at Liverpool 
on June 2nd, ~ = = 

Since 1920, when successful experiments 
in wireless communication had been con- 


ducted between a fire engine and brigade. 


headquarters in London over a distance 
of seven miles, interest in the matter had 
been spasmodic, said the lecturer, but 


several brigades had. experimented on — 
He was convinced 


their. own account. . . 
that sooner or later wireless would be 


used to a very large extent to keep various . 


units of a fire brigade in touch. 


Chief Superintendent Wilson, of Roch- | 
dale, said his brigade had experimented — 


with wireless and held transmitting and 
receiving licences. At a recent display one 
of the engines was fitted with wireless and 
communication was maintained with head- 
quarters on the way to and: from the 
ground and throughout the display—in 
fact, they actually received a call by wire- 
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less. They were convinced that wireless 
was a sound proposition for fire brigade 
purposes and could be easily worked. 
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FORTHCOMING EVENTS. 


WEDNESDAY, JUNE 15th. 
Tottenham Wireless Society—At 8 p.m. 
At 10, Bruce Grove. Competition for 
fico-valre long-distance receivers. 
Muawell Hill and District Radio Society. 
—At p.m, At Tollington School, 
Tetherdown. Lecture and demonstration 
by Messrs. A. C. Cossor, Ltd. 


THURSDAY, JUNE 16th. 


: Golders Green and Hendon Radio Society, 
: —At 8 p.m. At the Club House, Willi- 
: field Wau, N.W.11. Lecture: “Picture 
: Broadcasting,” by Mr. F. H. Haynes, 
Asst. Editor “The Wireless World." 


SUNDAY, JUNE 19th. 
Goldera Green and Hendon Radio Socicty. 
—Field day. 
WEDNESDAY, JUNE 2nd. 


Radio Society of Great Britain.—Ordinary 
Meeting. At 6 p.m. (tea at 5.30). At 
the Inatitution of Electrical Engineers, 
Savoy Hill, W.C.2. Lecture: “ Fading in 
Radio compared with other natural 
phenomena,’ by Mr. H. A. P. Little- 
dale, F.R. Met. Soc. : 


NEW SYSTEM TRIED BY KDKA. 


The engineers of the Westinghouse 
Electrica] Co., in an endeavour to reduce 
as far as possible the interference and 
improve the efficiency of the well-known 
high-power station in Pittsburg, have 
developed a system of “ frequency modu- 
lation ’’ which, it is claimed, gives much 
sharper tuning and employs considerably 


The 


ROYALTY IN THE STUDIO. 
Queen of the Netherlands photographed 


before the microphone of PCJJ, nd- 

. hoven, while broadcasting to the Dutch 

colonies. With Her Majesty is H.R.H. 
Princess Juliana. 


less power than “‘ power modulation.” — 


Briefly, the new system of transmission, 
instead of varying the amplitude or 
strength of the signal, maintains an even 
constant strength of signal and varies the 
frequency by a very small 


It is stated that during the few weeks of 


amount, 
‘usually not more than .6 to .8 kilocycles. 


157 


its use at KDKA the station tuned very 
sharply at near-by points, although radiat- 
ing as much as 50 kilowatts energy. 
Observers at Michigan, New York, and 
Massachusetts’ have reported that the 
signal strength is even stronger than when 
the ordinary transmitting system was 
used. There has, at the same time, been 
a great saving in the number of valves 
required in transmission and the amount 
of power necessary. All modulator valves 
are eliminated, and this, in the case of 
KDKA, means 12 10-kilowatt ` water- 


cooled valves. 
-0000 


STOCKTAKING IN AUSTRALIA. 

The éxisting order of broadcasting in 
Australia may undergo striking changes 
at the hands of a Royal Commission 
which has been appointed to enquire into 
the position of wireless and broadcasting 
throughout the continent. All aspects 
of the subject will be considered, the 
most important questions relating to wire- 
less and national defence, broadcasting 
and the Press, Government administra- 


tion, experiment and research, besides 
patents and copyright. l 
oo0oo0o0 
NEW AMERICAN PATENT 
AGREEMENT. 
An important agreement has been 


entered into between the Crosley Radio 
Corporation of Cincinnati and the Radio 
Corporation of America, whereby the 
Crosley concern is licensed to use pateuts 
held by the R.C.A., General Electric Co., 
the American Telephone and Telegraph 
Co., and the Westinghouse Electric and 
Manufacturing Co.. Henceforth the 
Crosley Corporation will be permitted to 
use 100 basic patents, with the exception 
of those covering the super-heterodyne 
and super-regeneration. 
- 0000 ‘ 
THE SUPPLANTED SHEPHERD 

The weather forecasts of the Air Minis- 
try which are broadcast daily have in 
many country districts supplanted that 
born weather prophet, the local shepherd. 
It is said that even he now gets his in- 
formation from 5XX, but many of the 
oldest inhabitants of our villages still 
stoutly maintain that his old-fashioned 


forecasts were more accurate. 
0000 


A LECTURE .ON FADING. 


“Fading in Radio” is the title of a 
lecture which will be given by Mr. 
H. A. P. Littledale, F.R.Met.Soc., at the 
ordinary meeting of the Radio Society of 
Great Britain on Wednesday, June 22nd. 
The lecturer has discovered a definite typ» 
of periodicity in tho fading of wireless 
signals which he finds: only to exist in 
declination tables, earth-air potential 
tables, and in sunspot cycles. He will 
exhibit analyses of many of his records 
and a number of original charts made 
during a period of four years. 

(e) 


A CORRECTION. 

In the valve data sheet. which accom- 
panied our issue of April 6th, it was 
stated in error that the A.C. resistance 
of the S.S.13 valve, a product of the Elec- 
tron Co., Ltd., Triumph House, 189, Regent 
Street, London, W.1, was 4,000 ohms. 
The figure should, read 74,000 ohme.. 


HE Crosley 5-50 receiver is of American origin 
and is produced on mass production lines by The 
‘Crosley Radio Corporation of Cincinnati. This 
organisation has been at the forefront of the movement 
to provide ‘‘ radio for the million,” and may be said to 
have a unique experience of the requirements of the 
average broadcast listener. 
American radio ‘ fans’? have an innate love of *' get- 


ting distance,” and a high degree of sensitivity is essen- . 


tial in any receiver which is to capture the popular 
imagination.. At one time the single-valve reacting circuit 
or ‘blooper °? supplied this need, but of late it has 
fallen into disrepute, not only on account of the inter- 
ference it causes, but because it does not possess suffi- 
cient selectivity to disentangle the maze of stations which 
has congested the American ether since the inception of 
broadcasting. High-frequency amplification before de- 
tection’ supplies the necessary sensitivity and selectivity, 
but multiplies the number of tuning controls, so that 
with two stages there are three tuning condensers which 
have to be operated simultaneously. To master the con- 
trols of such a set would require more time and effort 
than the average listener would be inclined to devote. 
Unified control of condensers is, therefore, a sine qua 
non of any popular receiver employing more than one 
high-frequency stage. 

The Crosley set has been developed along these lines, 
and the use of logarithmic 
condensers has made the 
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Receiver of American Origin. 


tuning circuit, and efficient screening prevents direct 
coupling between the two circuits. 

Stability in the H.F. stages has been attained not by 
any of the fashionable neutrodyne balanced circuits, but 
by efficient screening and weak coupling between the 
primary and secondary windings of the H.F. trans- 
formers. With this system less than the optimum ampli- 
fication per stage is obtained, but this is immaterial, since 
with two stages there is an ample margin of amplification 
above the requirements for average conditions. A far 
more important consequence of loose coupling in the H.F. 
transformers is the very considerable increase of selec- 
tivity which it gives, a quality which alone would justify 
this method of coupling apart from consideration of 
stability. 


Fine Tuning. 


Of course, with such highly- selective circuits it is im- 
perative that they should each be tuned exactly to the 
same wavelength, otherwise the overall selectivity of the 
set will not be so high as that of the circuits taken in- 
dividually. To ensure exact tuning small variable com- 
pensating condensers are fitted to two out of the three 
circuits. So well, however, do the main logarithmic con- 
densers function that the compensating condensers are 
superfluous for 75 per cent. of the stations received, and 
need only be brought into action when experiencing severe 
interference from a near-by 
station. 


unified control a complete f[ | © E Two stages of audio- 
success. The two high- | | frequency amplification are 
frequency stages are trans- ! | incorporated to bring siz- 
former coupled and are fol- 1 nals up to loud- speaker 
lowed by a reacting detector EJ] ı strength, and provision is 
valve. There is no fear of — made for the use of a 
LesTaCatiOns vs NOWECVET AS" bessie {Enel see Sone A 3 power output valve in the 
the H.F. stages act as.an last stage. 

effective filter between the . So much for the electrical 
detector and = the aerial a a IEE, Oa te 4 AEA E A E Roued ines circuit; let us now consider 
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Broadcast Receivers—Crosley Model 5-50.— 
the layout and constructional details.. Here considerable 
ingenuity has been shown in combining convenience and 
efficiency with low cost of production. All the components 
are mounted on a metal ‘‘chassis’’ which can be with- 
drawn from the cabinet after removing the two small 
ebonite control knobs on the front panel. 

- The ‘‘ chassis ’’ consists of a metal box the top of which 
slopes downwards from the front panel and supports the 
tuning condensers and valve holders. The interior space 


-below this panel is divided into 
‘three compartments by metal parti- 


tions-running from back to front of 
the set. | | 

The distribution of components 
in these compartments is well 
thought out. The first compart-. 
ment, starting from the aerial, con- | 
tains the 1st H.F. and 2nd | 
L.F. stages ; the second com- 
partment, the 2nd H.F. and 
1st L.F.; and the third the 


The introduction of L.F. 
transformers into the H.F. 
compartments in no way. 
interferes with the function- ;{ 
ing of the H.F. valves, and 
the extra spacing between 
partitions which results from 
the use of this method is a great advantage inasmuch as 
the H.F. transformers can be mounted farther away from 
the metal partitions. 

If further evidence were required that the designers 
understood their ‘business the method of wiring the set 
would suffice. All H.F. wires are direct and pass through 
clearance holes in the partitions, and battery and grid bias 
leads are collected in groups at the back of the set and 
tied together in the manner-of telephone exchange wiring. 

The valve-holders ‘are arranged immédiately over their 
respective components in the compartments below, with the 
result that H.F. and L.F. valves alternate as shown in 


-the diagram. Mullard valves with special U.X. American 


bases are used throughout. 


Unified Condenser Control. 


The plan view of the interior shows the mounting of the | 


logarithmic condensers, which are coupled through insu- 
lated flexible joints and operated by a large diameter drum. 
A knurled flange on this drum projects through a slot in 
the front panel, and a small square ‘‘ window ” with indi- 
cating pointer reveals a small portion of the paper scale 
upon which calibration particulars may be entered. The 
paper scales are detachable and may be renewed. There 
is very little friction in the system, and only a light touch 
is required to rotate the drum. 

The same photograph also shows the ebonite terminal 
strip let into a recess at the back of the metal sub-panel. 
Here a minor criticism is possible. Since the metal panel 
is earthed a short-circuit will result if any of the H.T. + 
wires are allowed to touch it when pushing the bared ends 
through the terminals from the back. The obvious remedy 
is to bare the wires only for a distance of } to # in. 
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The tuning controls are clearly visible in the photograph 
in the title of this article. The main tuning control is 
seen near the right-hand top corner of the panel. The 
compensating condensers are operated by levers working in 
two vertical slots lower down on the panel. They are 
tuned ‘‘ acuminators ’’ since their principal function is to 
sharpen tuning by bringing all circuits to the.same wave- 
length. The small knob on the right-hand side operates Ng 
the reaction coupling device, which consists of a small coil 
controlled by a quick-thread screw. It-is known as the 


ra Sg a arg ans see TS oe | 


Plan view of interior as seen from the rear of the set. Note the tuning drum with detachable 


paper scale. . 


‘t Crescendon,’’ since it is used to increase volume on dis- 
tant stations. Incidentally, the judicious use of this 
control will greatly improve selectivity on wavelengths close 
to the local station. Finally, there is the left-hand ebonite 
knob, which controls the rheostat for the valve filaments. 
The performance of the set is very convincing. Imme- 
diately after connecting up and without any manipulation __ 7 
uf the ‘‘ acuminators,’’ stations were picked up at intervals 
of two or three degrees all round the dial. At least 30 
stations were received at good loud-speaker strength in this 
way, but interference from 2LO (361 metres, 3# miles dis- - 
tant) was experienced on wavelengths between 325 and 410 . 
metres. By careful adjustment of the ‘‘ Crescendon ” and | 4 
‘* acuminators,’’ however, the width of the interference 
band can be considerably reduced, and outside a radius of 
five miles Cardiff (353 metres) can be tuned in sufficiently 
clear of London to be enjoyable. Proof of this was 
established by a daylight test during one of the afternoon a 
transmissions, when Cardiff’s signals were rather weak. 
Generally speaking, the quality of reproduction is not 
up to the standard of the best British sets, but by careful ` 
adjustment of the controls it can be made very pleasing. 
In our opinion the most striking feature of the set is the 
remarkable way in which distant stations fall in as the 
tuning drum is rotated ; it is virtually a single-control set. 
European conditions in the ether now approximate to those 
in America, and the performance of this receiver is well 
suited to current requirements in this country. 
The sole distributors are the Wholesale Wireless Co., 
103, Farringdon Road, London, E.C.1, who carry out the i 
final assembly of the parts. The set is licensed under 
Marconi patents, and the price, without valves or acces- 
sories, is £20, including royalties. 
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REGULAR BROADCAST 
TRANSMISSIONS. 


List of Stations Likely to be Heard in England: 


have chosen those in Canada and the United States which 
are most likely to be of interest to our readers, and have 
given a fairly comprehensive list of those in British pos- 
sessions throughout the world. 
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N preparing the following list of broadcasting stations 
we have spared no pains to make it as complete and 
accurate as is possible under the ever-changing conditions. 
In selecting the principal stations outside Europe we 


Nominal Present Nominal Present 
Station. Call- Power Wavelength Station. _ Call- Power Wavelength 
sign.  (Kilowatts). (Metres). 7 | sign.  (Kilowatts). (Metres). 
EUROPE. Novosibirsk, Russia ........... » RA33 - 4 700 
‘ ` | 4,000 Saratoff, Russia ............... — 1 T 
K onga Wusterhanisen: seireks APP 2,900 Moscow (Soviet Workers’ Union). RA4 . 4 675 
Eifel Tower, Paris (Time-signals Stavropol, Caucasus ........... , RA20 1} 635 
in code 0926 and 2226 G.M.T.). FL 5 2,650 Moscow, Popoff, Russia ........ MSK 2 650 
Berlin (Wolff's Bureau) ......... — 5 2,525 Kharkov, Russia ............6. RA43 4 640 
Montesanto, Portugal .......... CTV 1.5 2,450 - Grenoble (Radio Club of Grenoble, i 
Kovno, Lithuania ............. — 2 - 2,000 @Prance) bicwesecaeese aay — C} 588.2 
Scheveningen, Holland.......... — 23 1,950 Freiburg, Germany (relays Stutt- 
Koszice, (Kassa) Czecho-Slovalua. — — 1,870 PAPE) E NE E O E — 3 577 
Norddeich, Germany ........... — — 1,800 Vienna (Radio Wien) .......... — 1} 577 
Paris (Radio Paris) ..........-. CFR 3 1,750 Berlin (Magdeburger Platz) ..... — 2 566 
Daventry, England (Time-signals Bloemendaal, Holland .......... — — 560 
10.30 a.m., 6.30 p.m., 9.0 p.m.) 5XX 25 1,604.3 Mikeli, St. Michel, Finland (relay 
Moscow, Komitern, Russia ...... RDW & 40 1,450 SSAHION)) suuic aca wee dete fate re — } 566 
RA? Dniepropėtrovsk, Russia ....... ‘ —- ] 560 
Nijni-Novgorod, Russia ........ RAI3 1} 1,400 Hamar, Norway ....:.......... — ł 556 
Karlsborg, Sweden ............. SAJ 5 1,365 Budapest, Hungary ........ DAS — 3 555.6 
Motala, Sweden ............... — 30 1,305 Sundsvall, Sweden ............ SASD $ 545.6 
Irkutsk, Russia .............04. — — 1,300 Munich, Germany ...........-. — 1} 535.7 
Konigswusterhausen, Germany | l Riga, Latvia 2... 2... cece eee — 2 526.5 
(relays Voxhaus) ............ AFT 8 1,250 Vienna (Rosenhiigel). ......... Pie — 5 517.2 
Hjörring, Denmark (relay station) — — 1,225 Krasnodar; Kuban, Russia ...... RA38 } 513 
Boden, Sweden (relays Stockholm) SASE 1} 1,200 Brussel rosea t eea e NENA SBR 1} 508.5 
Luxemburg i...60 sss ssseucs us — t 1,200 Porsgrund, Norway ............ — ł 504 
Soré, Denmark (relays Copen- Palermo, Italy (projected) ..... . ICP 2 500 
hacen)  ccrcdunwees ceases cay — 1} 1,153.8 Tromsö, Norway ......ssssc.es — == 500 
Ryvang, Denmark ............. $ 1,150 Aberdeen cersr voiria tuona ierg 2BD 13 500 
Kallundborg, Denmark (projected) — 7} 1,150 Uppsala, Sweden (relays Stock- 
Warsaw, Poland ............... AXO 10 1,111 HOMUN) gsoaGws see aces sus o ata ale — 4 500 
Kbely, Prague, Czecho-Slovakia.. OKP l 1,110 Valencia (Reine Victoria Hotel), . - 
Viburg, Denmark (relay station) . — ] 1,110 SPAM oraa apana panoe are ai EAJI4, 4 500 
Basle, Switzerland ............. — L 1,100 Linköping, Sweden (relays Stock- 

De Bilt, Holland .............. PCFE 14 1,100: NOHN) E E E ete tes 88 ` SMUW 4 497.5 
Hilversum, Holland ............ HDO 5 1,071 Zurich, Switzerland ...........- HBZ l 496 
~Veliky Ustjuk, Russia .......... RA16 1} 1,010 Bournemouth...............66. GBM o B 491.8 
Leningrad, Russia ............. RA42 10 1,000 Berlin, Witzleben .............. — 4 ` 483.9 

Moscow (Central) .............. — 100 1,000 Lyons (La Doua) (relays Ecole 
Odessa, Russia ................ RAO |» 1}, 1,000 Superieure P.T.T.) ........... YN 1 478.1 
Ust-Syssolsk, Russia............ REG ] b 1,000 Kharkov, Russia .............-. RA24 4 475 
Tyer US8t8 oss onan on ere a fees RAL }} 965 Langenburg, Germany ......... — 25 468.8 
Minsk, Russia cic sos 34 a0 4 e350 XA18 1} 950 Paris (Ecole Superieure) ........ FPTT 4 464 
Voronesh, Russia .............4. RA12 ]} 950 Barcelona (Radio Catalana) ..... EAJ13 1 462 
Leningrad, Russia ............. AG 2 940 Oslo, Norway ....esssssessesso — 1} 461.5 
Homel, Russia ................ RA39 1} 925 Vladivostok, Russia ........... RAI7 1} 456 
Tiflis, TUuUSSlaeinesed taeeeccea ess — 4 870 Stockholm cit ccwsad x eee ehueees SASA 13 454.5 
Artemosk, Russia (relays Moscow ROMG: g4043 da mosee ee cesesed TRO 3 450 
and Kharkov) .............06 — 1} 850 Moscow (Trades Union) ........ RAZ 2 450 
Lausanne, Switzerland ..... *... HB2 l4 850 Notodden, Norway (relays Oslo) — — 447.S 
Rostov-on-Don, Russia ......... vAl4 1} 820 Rjukan, Norway (relays Oslo) ... — } 443 
Odense, Denmark (relay station) . — l. 810: Brunn, Czecho-Slovakia ........ — 21 4412 
Ivanovo Voznesensk, Russia .... RAT l 800 Bilbao (Radio Club de Vizcaya), 
Sevastopol, Russia ............. RA l 800 SPA deraa d derse aaae EAJ9 ] 436 
‘Tashkent, Russia .............- RA27 4 800 Fredrikstad, Norway (relays Oslo) — ł 434.3 
Kiev, Russiaos2aenscawaed eehee% RAS l 775 Frankfort-on-Main .......ss.esss — 4 428.6 
Baku; Russia. sei acsvans caw es RA45 1} 760 Cracow, Poland 42 %2¢e 06 tees — 1} 422 
Geneva, Switzerland .......-... HBL 1} 760 Moscow (Peredacha) ........... —- 2 20 
Bogorodsk, Russia ............. RAS — 750 Bordeaux (Lafayette) .......... — 2 419.5 
Ekaterinburg, Russia .......... RAIS ł 750 Bilbao (Radio Vizcaya) ......... EAJII 2 418 
Ostersund, Sweden ..........-. — l 720 Goteberg, Sweden ............. SASB l 416.7 
Astrakban, Russia ............. RA26 1 700 Berne, Switzerland ............. HBA 5 411 
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Nominal Present Nominal Present 
Station. Call- Power Wavelength Station. Call- Power Wavelength 
sign. (Ktlowatts). (Metres). sign. (Ktlowatts). (Metres). 

EUROPE—continued, Lyons (Radio Lyon), France .... — ' l 291.3 
Glasgow ........snosssesesoe 5SC 1} 405.4 Lille, France .............060. — 4 287 
Salamanca, Spain .............. EAJ22 $ 402.5 Tallinn (Reval) Esthonia ...... — 2} 285.7 
Cadiz, Spain .......ssssssosse. EAJ3 $ 400 Edinburgh (relay station) ....... 2EH 4 288.5 
Cork, Irish Free State .......... 6CK 1} 400 Dortmund, Germany (relays Miin- 

Bremen, Germany (relays Ham- BUEN)” carcwiraae hae eas ves — 2 283 

burg). caries nee ore — l} 400 pg ey SPAM. soroan enaa EAJ16 l 279 
Falun, Sweden (relay station).... SMZK 1} 400 Caen (Radio Club of Caen), France 
Mont de Marzan (Radio Club ` (relay station) ............068 — 1} 277.8 

Landrais), France ............ — $ 400 Leeds (relay station)............ 2LS 4 277.8 
Plymouth (relay station)........ 5PY 4 400 Stavanger, Norway ............ — ¥ 277.8 
Seville (Union Radio), Spain..... EAJ17 1 400 Trodhättan, Sweden (relay station) SMXQ Ł 277.8 
Tammerfors, Finland (relays Jacobstad, Finland ............ — — 275.2 

Helsingfors) ..............006 — — 400 Nottingham (relay station) ...... 5NG 4 275.2 
Hamburg 2.3. 0isisaevescsossss (Morse) HA 4 394.7 Norrköping, Sweden (relay station) SMVV 4 275.2 | 
Madrid (Radio Espana) ........ EAJ2 3 393 Angers (Radio Anjou), France ... — $ 275.2 
Toulouse (Radio du Midi), Erance — 2 389.6 Posen, Poland .............+0.. — 1} 273 
Manchester ................06+ 1} 384.6 Sheffield (relay station) ......... 6FL ł 272.7 
Stuttgart sow stan eekeesencecs — 4 379.7 Danzig (relays Konigsberg) ..... — 1} 272.7 
Helsingfors, Finland ........... — 2 375 Genoa, Italy (Projected) ........ — 1} 272.7 
Madrid (Union Radio) .......... EAJ7 3 373 Klagenfiirt, Austria (relays Vienna) — I} 272.7 
Bergen, Norway ............... — 1} 370.4 Cassel, Germany (relays Frank- 

Leipzig, Germany .............-. — 4 365.8 UE) cect ah cat dae oe eed Ses — 3 272.7 
NICO: sesed eranen oea ese nts — 1 362 Malmö, Sweden ........... s... SASC + 260.9 
J Oro) ol 6 (0) « Gre eee aren are apse 2LO 3 361.4 Hangö, Finland (relay station) .. — 4 260 
Graz, Austria (relays Vienna) V 4 357.1 Toulouse P.T.T. ...........-.-- — 5 -260 

(Morse) Linz, Austria (Projected) ....... — = 254.2 
Cardim eee enrian siete ges 5WA 1} 353 Kiel, Germany (relays Hamburg). — 2 254.2 
Paris, (Lucien Levy) Laie awe wars Gs — + 350 Pori, Finland ................. — 3 254.2 
Prague, Czecho Slovakia ........ — 5 ‘348.9 Venice (Projected) ....9........ — I} 254.2 
San Sebastian, Spain ........... _EAJ8 2 346 Bradford (relay station) ........ 2LS 4 252.1 
Barcelona (Radio Barcelona), Kalmar, Sweden (relays Stock- 

Spain een esaied wns tee heat sie EAJL 1} 344.8 HOW), ceuvasnser sreap taae SMSN 4 252.1 
Seville, Spain ................. EAJ5 l 344.8 Montpellier, France ....... Se ots: — ] 252.1 
Paris, Petit Parisien ........... — $ 340.9 Stettin, Germany (relays Berlin). . — $ 252.1 
Copenhagen ................8.. — 2 337 Säffle, Sweden (relays Stockholm) SMTS 4 252.1 
Naples ...........es cece eee ees INA dt 333.3 Eskilstume, Sweden (relays Stock- — 

Reykjavik, Iceland ............ — $ 333.3 holm 65.2 2c ee Ta SMUO ł 250 

Limoges, France (relay station). . — 4 330 Gleiwitz, Germany (relays Breslau) — ł 250 

Konigsberg, Germany .......... — 4 329.7 Uleaborg, Finland (relays Hels- 

Birmingham .................. 5IT 1} 326.1 plos) eerie Maas we Wn Shed — ł 250 

Malaga, Spain ..............65. EAJ25 l 325 Lemburg, Poland (projected) . — 1} 247.9 
- Saragossa, Spain .............. EAJ23 1} 325 Trondhjem, Norway ........... — — 243.9 
Milan. vres isa denketeweaeese es IMI 1} 322.6 Miinster, Germany (relays Langen- 

Dublign. svar oes aewsweioasguck 2RN 1} 319.1 berg and Dortmund) ......... MS 14 247.9 

Lahtis, Finland ................ — — 318 o (Morse) 

Breslau, Germany ............. —. 5 315.8 Bordeaux (relays Paris, PIT).... — $ 238.1 

Newcastle ............. TEPENE 5NO l4 312.5 Vilna, Poland (projected) ....... — 2 234.4 

Björneborg, Finland (relays Boras, Sweden (relay station) ... SMBY ł 230.8 

Helsingfors),..............6. — — 311 Juan-les-Pins, France .......... — $ 230 | 
Zagreb, Yugo-Slavia ........... — ] 310 Helsingborg, Sweden (relays Stock- 

Marseilles P.T.T... nesune —- $ 309 HON ee ea aeae UNG SMYE ł ' 229 
Paris core Vitus)............. — 1 308 Umea, Sweden (relays Stockholm) SMSN 4 229 
Belfast (3.0 p.m. onwards) ...... 2BE 1} 306.1 Belgrade, Yugo Slavia .......... — - 2 225.6 
Madrid (Radio Madrilena) ...... EAJ12 2 306 Leningrad, Russia ............. — 2 223.9 
Nuremburg, Germany (relays Strasbourg, France ............ — 4 222.2 

Munich) sarras anasomea — # 303 Karlstadt, Sweden (relays Stock- 

Bratislava, Czecho-Slovakia ..... — 4 300 Bolm) serein erore urarea SMXZ $ 221 
Tomsk, Siberia ................ RA21 4 300 Orebro, Sweden (relays Stockholm) SMTI . 4 218 
Cadiz (Radio Lehera) .......... EAJ10 1 297 LUSOM Derg’ scssi cneswawnweas LOAA 4 217.4 
Liverpool crrercer denia aaia 6LV 2 297 Halmstad, Sweden (relays Stock- | 

Hanover, Germany (relays Ham- holm jerene ieee ww eee ee SMSB 4 215.8 

DUPE)” chee ate ativan cere ak — 2 297 Viborg, Finland ............6.. —— 3 214.3 
J yvaskyli, Finland (relays Hel- Kiev, Russia sic iiss eases RAS 2 211.3 

BINGIONS) 6 ata da a eae > — t 297 Dijon, France ............... iota — 1 - 207.5 

— Agen, France sirsoresceriiisas = t 297 Gävle, Sweden (relays Stockholm) SMXF $ 204.1 
Varborg, Sweden (relays Stock- Reims, France ............200. — $ 204.1 

holmi) es csactaeraeead anise. SMSO 4 297 Kristinehamm, Sweden (relays , 

Dresden, Germany (relays Leipzig) — ł 294.1 Stockholm) ....ssosesessores SMTY 4 202.7 
Hull (relay station) ............ 6KH + 294.1 Jönköping, Sweden (relays Stock- 
Dundee (relay station) ......... 2DE 4+ 294.1 NOUN jesu aa sume teudns SMZD 4 201.3 
Innsbruck, Austria (relays Vienna) — 1 294.1 Karlskrona, Sweden (relays Stock- i 
Stoke (relay station) ........... 6ST Ł 294.1 holmio reratu aranak nana SMSM } 196 
Swansea (relay station) ......... SX 4 294.1 Reziers, France ............+.-. — | + 178 
Uddevalla, Sweden (relays Stock- | | . Eindhoven, Holland (Philips Lamp 

Bolm esas evans ea .. SMZP i 294.1 Works) ceses ceesesicsaneass POV _ 30.2 
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Nominal Present Nominal Present 
Slalion. Call- Power Wavelength Slation. Call- Power Wavelength 
sign. (Kilowatts). (Metres). sign. (Ktlowatts). (Metres). 
PRINCIPAL STATIONS IN DISTANT COUNTRIES. Baltimore, Md. (Consolidated Gas 
. oe a WBAL 3 285.5 
olumbus, o merican In- 
panada: surance Union) : Mislead WAIU 5. 282.8 
et Alberta (W. W. Grant, Saat m 434.5 || Council Bluffs, Iowa (Mona Motor — 
a A T anes ee z ee OMCO)) ak peddle OaE KOIL 1} 277.6 
nae ERA (Canadian pret , a Batavia, TNI. (Peoplé’s Pulpit i 
i . YS) es va Association) ..........05-0. 00 “WORD 5 . 275.1 
te D (Canadian Mar- Bae i ae Bate. Ill. (Richmond „Harris - 
hg ae ee Riera keae ew ae 2 &2 CO) i abe aah odd San eee ads WTAS 3 275.1 
Burketon Jet., Ontario (Canadian SiN Pine City, N.J. (Municipality ž 
Broadcasting Corpn.) eee eee eae CKCW 5 329.5 of Atlantic City) E A WPG. 2} 972.6 
San Antonio, Tex. (Alamo Broad- 
U.S.A. casting Co.) évadcwaecay Pe eac KTSA 2 265.3 
l akesi Mount Prospect, JIL. (Zenith Radio 
i eee e WHO 5 cee a ee ecg pees wens ý on 
aia ae ars ‘or orth, Texas (Lone Star 
eae (Westinghouse Elec KYW ot 526 Broadcasting Co.) ............ KFQB 1 260.7 
: Se ae oe ey ~ Spokane, Wash. (North West 
Hastings, Nebr. (National Broad- r lio ; 
Castine CO) 4c serersie dinee KFKX 2 523 R we a ice) sesessrseresss KGA 2 260.7 
Omaha, Nebr. (Woodman of the tossville, N.Y. (People’s Pulpit z 
World Insurance) ............ WOW 1 508.2 Assn.) ...... Coe ee en ee WBBR l 256.3 
New York (National Broadcasting l Chicago, Ill. (Trianon Inc.)...... WOK 5 252 
COM eA aac ESEE 7 WEAF 5 491.5 || Portland, Oreg. (Western Broad- | 
Portland, Oregon (Oregonian Publ. R casting Co.) ... sss. sees eee eee KEX 2} 239.9 
a a al KGW l 491.5 St. Louis, Mo. (Benson Broad- ' 7 
Atlanta, Ga. (Atlanta Journal)... WSB l 475.9 o ; Minn on (Radison KFVE l Sois 
Washington, D.C. (Radio Corpn. a : ! y 
of America) ........0.0.0000: WRC 1 468.5 ae SEE wettest teen es oe J 225.4 
Los Angeles, Calif. (E. C. Anthony) KFI 5 468.5 I eESOUT Bias Ae Uyvestingnouse: Co J: KDI: = G3 
Bound Brook, NJ (National Schenectady, N.Y. (General Elec- 
CoN p : | 2 ope CO.) he ask hs E Gets once 2X AF — 32.77 
Broadcasting Co.) ............ WJZ 30 454.3 Schenectady, N.Y. (G iE 
Pontiac, Mich. (Detroit Free Press) WJ xy 5 440.9 ae trie Co.) y, N.Y. (General Elec- XAD 29 
WCX ry 7 ef @eoeeetesvseenaneveveeetreanteev v6 aad 
Harrison, Ohio (Crossley Radio i 
COrpn.) ..ce cece cece ee eee aes WLIW 5 428.3 South Africa. | 
San Francisco, Calif. (San Fran- Johannesburg (African Broad- 
cisco Chronicle) .............. KPO 1 422.3 casting Co.) cic cagkeeees gauss JB 4 450 
Chicago, Iil. (Radiophone Broad- Durban (Durban Town Council). . 1} 400 
casting Corpn.) ............-. WHT 5 416.4 Cape Town (African Broadcasting ° 
Minneapolis, Minn. (Washburn Association) .......eececeees — 1} 75 
Crosby CO.) tercier «tee eei ees WCCO 5 405.2 | 
Cleveland, Ohio (Willard Storage ae 
Battery Co.) ......0eeeeees z. WTAM 3} 399.8 Northern Africa. 
ee JI. (Atlass Investment Tunis (Radio Carthage) ........ TNV 5 1,850 
S T WBBM 1 389.4 Algiers, PTT. .........02.eeee O — 2 310 
Oakland, Calif. (Edgewater Beach Morocco, Radio Casablanca (Radio 
Hotel) ere te elie ose eek KGO 5 384.4 Club de Maroc) .............. CNO 2} 305 
Schenectady, N.Y. (General Elec- 
tric Co.) A KOIT PEE E te WGY 30 379.5 India and Ceylon. 
Detroit, Mich. (Evening News Colombo, Ceylon = 1} 800 
a Association) ce seeteasesenenes WWJ l 374.8 Calcutta (Indian States & Eastern 
vicago, Ill, (Edgewater Beach Agency) 5AF on 425 
Hotel) ..........- Taaa WEBH 2 365.6 B a y Daa pee 
Cincinnati, Ohio (U.S. Playing plat ART ee ‘gee 
a JMS Radio Club) fi0.2sscec¢sau8+ 2FV — 375 
Card COJ orotat ay bees eases WSAI 5 361.2 Ran B h (Radio Club of 
Devonport, lowa (Palmer School ene amen Clee 
port, lowa ( IGE * Burmah) 2HZ — 350 
Of Chiropatic) sassi caase WoC 5 BSL | EE E E E A eae 
Seattle, Wash. (North W Radio . 
Service Co.) ek : Si = ... KJR 21 348.6 Australia and New Zealand. 
Chicago, Ill. (Sears Roebuck Co.). WLS 5 344.6 Perth, W. Australia (Westralian 
Zion, Ill. (W. G. Voliva) . WCBD 5 344.6 Farmers, Ltd.) ............4.. 6Wr 5 1,250 
Springfield, Mass. (W ECOU Sydney, N.S.W. (Farmers, Ltd.).. 2FC 5 442 
CO) EE E T EE WBZ 15 333.1 Auckland, N.Z. (Radio Broad- 
ee Colo. (General Electric cea ` AR casting Co. of N.Z.) .......... 1YA — 420 
TEE ELESETT ET <Oz 5 325. Christchurch, N.Z. (Radio Broad- 
Richinond Hill, N.Y. (Atlantic , casting Co. of N.Z.) .......%.. 3YA — 400 
Broadcasting Corpn.) ee ee WABC 2} 325.9 Adelaide, S. Austr. (Central 
Pittsburg, Pa. (Westinghouse Co.) KIKA 30 315.6 Broadcasting Ltd.)........... . 5CL 5 395 
an Nebr. (Nebraska Buick PES 5 Seal Brisbane, Queensland (Queensland oc 
LOS COs waco tes tea T E ‘ 2 ; Radio Service) ...........+06. 4 5 385 
Chicago, Il. (Chicago Tribune) .. WGN 15 305.9 Dunedin, NZ. (Radio Broad l ` 
San Antonio, Tex. (Southern casting Co.) 2.0.2... cee ee ee eee 4YA ~ 380 
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SECRET RADIOTELEPHONY SYSTEMS. 


The Sidezband System as Used for Transatlantic Telephony. 


By O. F. BROWN, M.A. B.Sc. 
(Concluded from page 716, June 8th issue.) 


HE practical difficulties referred to in the first part 
of this article are absent in the methods for secret 
telephony covered by the series of patents held by 

the Western Electric Co. (Standard Telephones and 
Cables, Ltd.). The arrangements proposed are based on 
“the principle of ‘‘ side-band ’’ telephony already in use 
in the transatlantic service. As already stated, in this 
system this main carrier wave is suppressed and only one 
side band is transmitted. The principle of the apparatus 
used for this purpose is shown in Fig. 4. The apparatus 
consists of two balanced thermionic valves, V, and V,. 
A carrier wave of a suitable frequency, say 33,000 
cycles, is developed by means of the valve generator and 
applied at the middle of the system, as shown. When 
the microphone M is not being spoken into, equal and 
opposite potentials will be applied to the grids G, and 


FILTER 

PASSING ONLY 
30800 TO 

32 800 CYCLES 


OSCILLATOR 
GENERATING 
33000 CYCLES 


Fig. 4.—Schematic circuit of Western Electric side-band transmitter. 


hence the currents and potentials in the two halves of the 
- transformers connected to the plates of the valves will be 
balanced out. Thus the carrier frequency supplied’ by 
the oscillator will be suppressed. When the microphone 
is spoken into, however, the balance will be destroyed 
and the carrier frequency will be modulated by the voice 
frequencies ranging, as we have seen, from, say, 200 to 
2,200 cycles, hence the balanced system will deliver to 
the secondary of the plate transformer the two side bands, 
one containing frequencies between 30,800 and 32,800 
cycles, and the other frequencies between 33,200 and 
35,200 cycles. These two bands are then passed through 
filter circuits, consisting of condensers and inductances, 
. adjusted to pass only frequencies tanging from 30,800 
to 32,800 cycles. The selected side band is then passed 
through a second pair of balanced valves supplied by an 
oscillator generating a frequency of, say, 88,500 cycles. 


The frequencies developed in the plate circuit are thereby | 


further separated by filters passing frequencies between 
55,700 and 57,700 cycles. These frequencies are then 
passed through a series of amplifying valves until the 
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- ig made easier. 
assumed that the second modulator is omitted. 


- valve modulators M,, M,, Msg. 


small power of a few watts developed i in the first pair of 
balanced valves is amplified in stages up to a hundred or 
more kilowatts, which is the power applied to the aerial. 
In the example described, the band of frequencies emitted 
from the aerial is 55,700 to 57,700 cycles. To make 
the speech intelligible on the receiving station it is neces- 
sary to heterodyne this band by a frequency of 55,500 
cycles. When this is done it is clear that frequencies 
included between 200 and 2,200 cycles, 7.e., frequencies 
corresponding to the voice frequencies, will be produced 
which can be detected in the usual way. 


Speech Unintelligible in Ordinary Receivers. 


It is clear that this system is secret to the extent that 
no intelligible speech can be received unless incoming 


- waves are heterodyned with local oscillations of correct 


frequency. Nothing, for example, could be picked up 
by an ordinary broadcast receiver. 
The object of the second modulation by the frequency 
88,500 cycles is the further separation of the two side 
bands, so that the practical elimination of one side band 
In what follows, therefore, it will be 


The principle involved in the methods for securing 
greater secrecy now to-be described depends on what is 
known as ‘‘ inverted voice transmission.’ This means 
that the low notes in the speech band, or a portion of it, 
are turned into high notes, and vice versa. Obviously 
the voice will be completely distorted and the speech ren- _ 
dered unintelligible unless apparatus is provided in the 
receiver to re-invert the sounds transmitted. ~ F 

It is not much use to invert the whole speech band 
because all that is necessary to re-invert it is to hetero- 
dyne the transmitted frequencies of the side band with 
one single frequency at the receiver. Thus, provided 
this local heterodyne frequency is correctly selected, there 
is no difference between the reception of a completely 
inverted voice and a non-inverted voice, and no gain in 
secrecy is achieved. To get over this difficulty the voice 
band is divided into three or four portions, the frequen- 
cies in one or more of which are inverted as desired. As 
a first example, let us suppose the speech band is divided 
into three portions comprising frequencies between 200 to 
800 cycles, 800 tp 1,500 cycles, and 1,500 to 2,200 cycles. © 
To do this, all that is necessary is to apply the voice 
currents from the secondary of the transformer T, (see. 
Fig. 5) in the microphone circuit to three filters F,, F,, 
F, designed to pass bands of 200 to 800, 800 to 1,500, 

1,500 to 2,200 cycles respectively. The currents from 
these filters are applied to the centre of three balanced 
In the input windings 
of the modulator M, is introduced, by means of the 
generator G,, currents of frequency 1,000 cycles (7.¢., 
200 plus 800 cycles). This current modulates the portion 
of the Da currents pasea by F, so that at the output 
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Fig. 5.—Filter circuits for dividing speech-frequency band in the Western Electric system. 


end of the modulator two bands of frequencies are de- 
livered, one 800 to 1,200, the other 1,200 to 1,800 cycles. 
The higher band is cut out by a second filter F,’ similar 
to the filter I*,, passing only frequencies between 200 
and 800 cycles. After the currents leave F,’ it will be 
seen, however, that the frequency band has been inverted. 
A sound of frequency 200 comes out having a frequency 
Soo, while a high note of 800 cycles comes out as a low 
note of 200 cycles. 

In the same way the band 800 to 1,500 cycles is in- 
verted by the modulator M,, and the filter F,’ by modu- 
lation with a frequency of 2,300 cycles from G,, and the 


| RA 
á RG 


‘100 = 800 


band 1,500 to 2,200 is also inverted by modulation with 
a frequency of 3,700 cycles provided by G,. The cur- 
rents from the filters F,’, F.’, F,’ are re-combined to- 
gether in the primary of the transformer T, and pass to 
the aerial through a balanced modulator TM in whicn 
is introduced, by the generator, the radio frequency oscil- 
lation at which it is desired that the transmission should 
take place. The apparatus between T, and the aerial 
would be of the type already described for ordinary side 
band telephony, but the additional filters and amplifiers 
are left out in the diagram for the sake of simplifying 
the drawing. 


Fig. 6.—Receiving apparatus used in the Western Electric: side-band system. 
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Secret Radiotelephony Systems.— 
The diagram of the receiving apparatus is shown in 
Fig. 6. The radio-frequency carrier wave suppressed by 


the modulator TM in the transmitter is supplied from the- 


local heterodyne RG, and by the usual detecting action of 
the valve D the low-frequency waves applied to the trans- 
former RT, contain components similar to those impressed 
on the moduiator TM at the transmitter. These compo- 
nents are passed through filters RIF,, RF,, RF, and de- 
modulators DM,, DM,, DM,, etc., which are exactly 
similar.to the corresponding apparatus in the transmitter. 
The output from the demodulators is applied to the re- 
ceiving telephones R. 

By ‘switching out any of the modulates M,, M., M, a 
portion of the band can, by, arrangement with receiving 


station, be transmitted in an uninverted or normal con- - 


dition. In this way, even if an 
possessed a complete demodulator, 
rendered very difficult. 

By employing the same principle a still greater degree 
„of secrecy can be provided. If the speech frequency 
band is divided into, say, four parts, any one portion of 
the speech frequencies can be shifted into any other part 
of the speech band by introducing the correct frequency 
into a balanced modulator and using a suitable filter. 
With a system in which the speech band is divided in 
four parts it can be shown that 125 combinations of the 


intercepting station 
reception could be 
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four portions or sub-bands of the speech are possible 


_ which are incapable of yielding more than one of the 


sub-bands in its normal form in a simple heterodyne re- 
ceiver, the others being present as unintelligible noise. 
It would be possible to change from one combination to 
another simply by switching arrangements. The changes 
would be capable of being introduced rapidly at pre- 
arranged intervals, and thereby a very high degree of 
secrecy could be provided. The number of possible com- 
binations is worked out in detail in British Patent Speci- 
fication 219,987, while the principle of the system jis 
more fully described in British Patent Specification . 
218,282. It appears to the writer that the development 
of such methods of inversion of portions of the speech 
band before transmission on the lines described in these 
patents is most likely among the methods with which he 
is acquainted to lead to a satisfactory solution of the 
problem. In what has been written it has been assumed 
that the inversion methods were’to be used with the side- 
band system of transmission. This system requires the 
use of a comparatively low radio frequency (ż.e., a long 
wavelength), otherwise the two side bands are so close 
together that the suppression of one band by filters be- 
comes very difficult. There appears to be no reason, 
however, why the inversion apparatus should not be 
applied, if desired, to ordinary carrier-wave telephony 
on short waves. 


NOVELTIES FROM OUR READERS. 


A Section Devoted to New Ideas and Practical Devices. 


PUSH-PULL AMPLIFIER. 


Experimenters who may wish to 
acquire experience with the push-pull 
system of L.F. amplification can do 
so without purchasing special trans- 
formers by following the accompany- 
ing circuit diagram. 


An ordinary intervalve transformer 


is used in the input circuit, the elec- 
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Push-pull amplifier making 


use of 
standard components. 


trical centre of the secondary winding 
being located externally by connecting 
two 0.5 megohm leaks across the 
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secondary terminals. Grid bias is 
applied between the common filament 
connection and the centre point on 
this resistance. 
The output circuit operates on the 
‘‘ filter feed ’’ principle, and consists 
of two chokes in series between the 
two anodes. The H.T. feed is con- 
nected to the centre point between the 
chokes and the output terminals are 
fed through two 1 mfd. condensers. 
R. H. A. 


0000 


GRID BIAS MOUNTING. 


A convenient mounting for the new . 


cylindrical type of grid bias cell may 


VALVES FOR IDEAS. 


Readers .are invited to submit brief : 
details, with rough sketches, where neces- : 
: sary, of devices of experimental interest 
: for inclusion in this section. A dull : 
: emitter receiving valve will be despatched : 
to every reader whose idea is accepted 
for publication. 
Letters should be addressed to the Editor,“ Wire- _} 


less World and Radio Review,” Dorset House, 
Tudor St., London, E.C.4, and marked “ Ideas.” 


e s 
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be made from the lid of.a metal 
shaving stick container. If the lid 
does not fit tightly on the end of the 
cell the edge of the metal should be 
first drilled and then V-shaped pieces 


Shaving tin lid used as grid cell holder. 


cut as shown in the diagram and the 


projections pressed inwards to grip 
the sides of the cell. The finished 
holder is then screwed down to the 
baseboard. E. T. W. 
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Famous Conductor’s Broadcast Debut. 
Sir Henry Wood, whose engagement 
with the B.B.C. started on June Ist, 
may make his first appearance before the 
microphone at 2LO on June 30th. He is 
down to conduct the Wireless Symphony 
Orchestra in a Wagner programme, but 
there is a feeling that the first of the 
“ Proms.” on August 13th should be 
made the occasion of his broadcast debut, 
to give a more “‘ spectacular ’’ effect. 
090000 


Arnold Bennett’s Night. 


Owing to unforeseen circumstances the 
programme which was to have been pro- 
vided by Mr. Arnold Bennett on June 
22nd has been postponed. 

o0o00 
Valve v. Crystal. 

The listening public has responded 
nobly to the B.B.C. appeal for informa- 
tion as to the most popular station, with 
the result that thousands of postcards 
still await checking at Savoy Hill. In 
the main the expectations of the engineers 
have been fulfilled, ʻe., the postcards 
show that the number of crystal sets is 
decreasing, 50 per cent. of the listening 
population now using valves. 

o0o00 
Regional Scheme Justified. 

The main purpose of the referendum 
has been served, because the results show 
that the regional scheme, involving fewer 
stations and higher power, will be justi- 


fied. 


o000 


A Long Wait? 


So far so good, All that remains is to 
set the regional scheme into operation; 
hut here we are gazing into the dim and 
(I fear) distant future. 

The Daventry experimental station has 
vet to win its spurs, and even if it is 
transmitting regular programmes by the 
autumn, sites for the new stations will 
have to be found and similar experiments 
carried out before the present stations 
are superseded. 

0000 


Our Fortunate Grandchildren. 

An optimistic prophet at Savoy Hill 
tells me that we may see the scheme in 
operation hy the end of next year, 
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Anyway, there seems little doubt that 
our grandchildren will have alternative 
programmes, especially if they live to a 
good old age. 

©0000 


Broadcasts From Wimbledon. 

The Centre Court matches of the 
Wimbledon lawn tennis meeting will e 
broadcast on June 29th, from 4 to 5 p.m. 
on June 30th, from 4 to 5.15 p.m. ; on 
July 1st, from 4.45 to 5.15 p.m. ; and on 
July 2nd., from 2.30 to 4.45 p.m. In 
addition descriptive comments will pro- 
bably be transmitted between 6 and 


6.30 p.m. on these days. 
0-000 


Dominion Day in Westminster Abbey. 
On Dominion Day (July Ist) the special 

morning service will be relayed from 

Westminster Abbey to 2LO and 5XX. 
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Savoy Hill Topicalities: By Our Special Correspondent. 


An Important Debut.—The Referendum.—Justifying the Regional Scheme.—B.B.C. and 
the Eclipse.—Giant German Station.—Stravinsky at 2LO. 


The R.A.F. Dispiay. 


Listeners who wish to hear the sounds 
of an aerial combat will have an opporto- 
nity of realising their desire on July 2nd, 
when a portion of the Royal Air Force 
display at- Hendon Aerodrome will be 

‘ broadcast. 

The broadcast items will include the de- 
struction of a kite balloon, an air fight, 
the rescue of a beleaguered British 
population from a barbarian town by 
means of aircraft, and the destruction of 
a fort and bridge. Quite a lot for one 
afternoon! 

0000 


B.B.C. and the Eclipse. 

The B.B.C. are to be commended for 
the very carefully arranged schedule of 
transmissions which-has been prepared in 
connection with the eclipse on June 29th. 


FLYING TO BROADCAST MUSIC. 
at the Royal Air Force display at Hendon on July 2nd, when a squadron of new plapes 
will carry out aerial drill to ‘‘ instructions ’’ by music by the Royal Air Force Babd. 
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A rehearsal of a fascinating stunt to be 


JUNE 15th, 1027. 


Various time signals will be trans- 
mitted from London, Daventry, Bir- 
mingham, Manchester, and Newcastle, 
and the carrier waves of all except 5XX 
will be radiated continuously. 
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Before and Atter. 


The experiments are to be carried out 
on June 27th, 28th, 29th, 30th, and July 
lst, so that listeners may have an ample 
opportunity of studying conditions before 
and after, as well as during, the eclipse. 
On each morning except June 29th a 
series of dot seconds -will be broadcast, 
the sixth dot occurring precisely at every 
half-hour from 4.30 to 8.30. These 
signals will be sent out from London and 
Manchester at 4.30, 5, and 5.30 a.m. and 


from London only for the rest of.the : 


period: 
o00°0 
Continuous Carrier Waves. 

On June 29th London and Manchester 
will transmit the dot seconds at 4.50, 5 
and 5.50 a.m., and London and Daventry 
will give them at 6, 6.15 and 6.20. 
During the six mifutes from 6.20 to 6.26 
a.m. London and Daventry will broad- 
cast single seconds continuously, missing 
the 29th and 59th seconds, while the 
announcer will call every fifth second 
throughout the period. London and 
Daventry will radiate dot seconds on the 
day of the eclipse at periods of half an 
- hour between 6.30 and 8.30 a.m., while 
London and Manchester will also keep 
their carrier waves going continuously. 
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Varying Wavelengths. 

From the London station broadcast ex- 
planations will be given of the dot signals 
that are transmitted between 6 and 6.30 
a.m. In each case the normal wavelength 
of the station will be used, except that on 
June 28th, 20th and 0th Birmingham 
and Newcastle, in transmitting their 
carrier waves continuously, will vary 
their wavelengths over a range of 10 
metres, ł.e., 5 metres on either side of 
the normal. 

l 0000 
A German Giant. : 

A Berlin correspondent sends further 
details of the giant broadcasting station 
now being erected at Zeesen to supersede 
the present station at Königswuster- 
hausen. From all accounts Zeesen will 
outpace Langenburg as well as Daventry. 

The power of.the new transmitter will 
be 35 kilowatts, i.e., four times that of 


K6nigswusterhausen, and use will . be 


made of Telefunken water-cooled trans- 
mitting valves rated at 20 kWs. such as 
are already used at Langenburg. The 
wavelength will remain at 1,250 metres, 
and, as in the case of K6nigswuster-. 
hausen, the modulation will be carried 
out at Berlin. l 
. - oo0oo0oọ 

A Move for Independence. S l 

: The principal reason for the removal 
and enlargement of the Königswuster- 
hausen transmitter is that the station is 
intended to take foremost rank in the 
broadcasting of educational talks, Every 
afternoon from 3 o’clock onwards a varied 
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selection of lectures will be given. 
felt that the present power of 8 kWs. is 
inadequate if a wide circle of listeners is 
to be appealed to, especially as the other 
commercial aerials at Konigswuster- 
hausen tend to absorb the transmissions 
from the broadcasting station. l 


FUTURE FEATURES. 


London, 

Juxe 19rn.—Programme of works 
by Stravinsky, conducted by 
the Composer. 

JUNE 20rH.—Concert of New Com- 
positions, and a Play. 


JUNE 2list. — “A Midsummer 
Night’s Dream.” (AUN Sta- 
tions.) 


JUNE 23rD.—Concert relayed from 
the Kingsway Hall. 
JUNE 24TH.—‘‘ Carmen,” Act 2, re- 
layed from Covent Garden 
Opera House. 
Cardiff. 

June 19tH.—Don Pedro and his 
Mexican Band and Watcyn 
Watcyns (baritone), relayed 
from Llandaff Fields Pavilion. 

JUNE 22np.—The Super Six in a 
Summer Revel. 

JUNE 25TH.—A Neapolitan Night. 

; Manchester. 

: JUNE 19rH.—Special Evening Ser- 

H vice relayed from Manchester 
Cathedral. 

JUNE 20rm. — Vaudeville Pro- 
gramme. 

JUNE 25RD.—*‘ On With the Show 
of 1927,” relayed from Black- 


pool. 

JUNE 25ta.—‘‘ A Country Cot- 
tage,” a Play by Patience 
Raymond. ° 

` Glasgow. 


JUNE 19rm.—The Band of the 
Second Battalion, Argyll and 
Sutherland Highlanders. i 

June 22ND.—A Highland Pro- 
gramme. 


| ; June 23rD.—Symphony Concert. 


Birmingham. 
JUNE 20ru.—French 
Plays. 
June 22np.—Philip Ritte’s Con- 
cert Party. 


Music and 


JUNE 24rH.—Chamber Music. i 


JUNE 25TH.—Military Band Pro- 
gramme. 
Bournemouth. 
June 20TH.—Opera Comique : Vocal. 
and Instrumental. MERR 
JUNE 24ru.—A Midsummer Day 
Concert. 
; _ Belfast. : 
JuNE 20TH.—Vocal and Orchestral 
Programme and Two Plays. “%: 
JUNE 25RD.—A Welsh Programme. 
JUNE 24tH.—An Up-River Concert. 
Newcastle, 
June 22np.—The South Moor Col- } 
liery Band and the Prudhoe 
Gleemen. l l 
Jung 24tH.—British Composers, | 
Instrumental Programme. 
Aberdeen. l 
JUNE 25RrD.—Scottish Programme. 
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Great things may be expected of the 
new station, which is situated rather 
more than a mile from the K6nigswuster- 


hausen site. 
o000 


A Midsummer Fantasy. 

A fantasy, ‘‘ with music for a mid- 
summer night,” entitled “ Pixie Led,” 
by L. du G., of Punch, will be broadcast 
from 2LO on June 24th. Pixie songs 
have been specially composed by Kenneth 
A. Wright, who used to direct the Man- 
chester station when it was first estab- 
lished by Metropolitan-Vickers, | 
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Stravinsky at 2L0. 
A programme of works by the well- 
known composer Stravinsky, -which he 


‘will conduct from 2L0 on June 18th, will 


feature the first performance in England 
of his Concerto for Piano with accom- 
paniment of wind instruments. For this 
item Stravinky will be the soloist, while 
the orchestra will be conducted by 
Edward Clark, _ 
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About the Compère. 


Is the compére idea being overdone? 
When this omniscient individual first 
came into favour he had at least the 
virtue of novelty. Now that the virtue 
has departed the question arises: Does 
the compère fill a róle which could not be 
undertaken by the trained announcer ? 

o0o000 . 
His Privileges. x 

Many listeners must be ready to answer 
the question in the negative. | 

In the majority of cases—there have 
been brilliant. exceptions—the compére 
succeeds merely in bringing to the 
‘microphone an air of amateurism which 
the professional announcer has been, 
trained to avoid. 

The compére can be facetious without 
getting slapped; it matters not to him 
what high official of the B.B.C. may be 
listening. He may drop his voice or 
raise it without being cautioned by the 
engineers, and he can’ take liberties in 
the matter of free speech which are 
debarred the ordinary artist. 

In a word, the compére enjoys all the 
privileges of the amateur who is not 
required to come up to professional stan- 
dard. Who wants the compère? 


o000 


: [deal Length for a Talk. 


Perhaps it affords no intense excitement 
to British listeners to know that Mr. D. 
Lawrence is broadcasting a series of talks 
on the American Government from the 
“Red Network” of stations of the 
American National Broadcasting Com- 
pany. But it is interesting to note that 
each talk is limited to eight minutes’ 
duration. Eight minutes seems an ideal 
length for a talk. 

Some speakers can bore in less than 


one minute; others do not begin to bore 


after fifteen minutes. But eight minutes 
gives an average speaker time to bring 
out -his main points without wrapping 
them in frills. It is the happy medium 
between long and short. - | 
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WESTON METER SWITCH. 


One sometimes hesitates before fitting 
a voltmeter to the panel of a receiving 
set when the instrument is arranged only 
to determine possibly .the maximum bat- 
tery potentials. . A single voltmeter can, 
by means of a switch, be arranged to 
determine the voltages applied to the 
filaments and anodes of all the valves of 
a multi-valve receiver, as well as the 
grid biasing potentials. For determining 
L.T. and H.T. battery potentials, it is 
only necessary to have a single-pole multi- 
contact switch, which in turn connects 
the meter with the filament and H.T. 
valve connections, though it is necessary 
to introduce a series resistance when de- 
termining the anode voltages in order to 
read on the high-voltage scale of the 
meter. 

The Weston Electrical Instrument Co., 
Ltd., -15, Great Saffron Hill, London, 
FE.C.1, now supply for use with their 
Model 506 voltmeter a miulti-contact 
switch in which is incorporated the series 
resistance for taking readings ‘on the 
high-voltage scale. Being provided double- 
pole contacts, voltage readings can be 
taken on H.T., L.T., or grid biasing bat- 
teries, irrespective of whether the H.T.— 
is normally connected to the L.T.+ or 
J.T.—. The dial moves with a snap 
action, and the settings are shown on an 


meter. 


indicating card viewed through apertures 
in the dial. Several indicating cards are 
supplied to meet various requirements. 
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WILSON ELIMINATOR 
TRANSFORMER. 
Wm. Hamilton Wilson, of 125-127, Red 
Lion Square, Surbiton, Surrey, has long 
been known as a manufacturer of power 


A Review of the Latest Products of the Manufacturers. 
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and special transformers for use in wire- 
les: transmission. 

A new series of transformers has been 
produced for use in the construction of 
battery eliminators, the windings being 
suitable for supplying both filament heat- 


The new Hamilton Wilson battery elimi- 
nator transformer. 


ing and anode current to the rectifying 
valves. Although very moderate in price 
these transformers are of massive con- 
struction, and the general build at once 
reveals that experience in transformer 
design not always possessed by wireless 
manufacturers who have found it neces- 
sary to extend the scope of their pro- 
ducts to include. the manufacture of 
power transformers. The specimen trans- 
former examined had a core cross-section 
of about Ijin. square, and the frame, 


-which had a single opening, measured 


about 33in.x4sin. The windings were 
built up on a mica wrapping, and sub- 
stantial angle pieces compressed the core 
stampings tightly together. By winding 
the primary as two sections with the ends 
brought out to four terminals the trans- 
former was suitable for use on 100 to 125 
volts, or 200 to 250 volts. The filament 
heating windings gave 7 volts at 1.5 am- 
peres when connected to a 110 or 220 
volt supply, and the step-up winding gave 
120+120 volts at 50 milliamperes. These 
windings are suitable for operating most 
of the small rectifying valves requiring 6 
volts or less, such as the Marconi or 
Osram *‘ U.5” or two “ U.4s,” or the 


Burndept ‘* U.695.”’. In the case of the 
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Mullard type DU.5 two valves may have 


their filaments connected ih series for full 
wave rectification. Transformers are 
supplied with special windings to suit the 
Mullard DU.2 and DU.10 valves. On 
circuit the transformer is perfectly silent, 
and can be operated for many hours con- 
tinuously without any apparent tempera- 
ture rise. Other transformers are avail- 
able with windings arranged to give L.T. 
4 volts at 2.2 amperes with H.T. 120+120 
at 50 milliamperes ; 4 volts at 2.2 amperes 
with 180+180 volts at 50 milliamperes; 4 
volts at 2.2 amperes with 200+240 volts 
at 50 milliamperes; 7 volts at 3 amperes 
with 200+200 volts at 80 milliamperes 
7 volts at 7 amperes with 400+ 400 volts 
at 150 milliamperes, tappings being pro- 
vided at 200+200 volts. In addition to 
this range, all suitable for use on various 
primary voltages and frequencies, there 


is another type giving 4 volts at 0.8 am- 


peres for supplying: heater current for 
Marconi and Osram valves of the K.L.I. 


type. 
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NEW DUBILIER DEVICE. 


To make provision for connecting the 
grid leak either directly across the grid 
condenser or to return the connection to 
the filament, the Dubilier Condenser Co. 
(1925), Ltd., Ducon Works, Victoria 
Road, North Acton, London, W.3, has 
recently introduced a new form of mount- 
ing clip. 


Dubilier clip mounting for use with grid 
condensers. 


It is suitable for use with Dubilier con- 
densers type 610 and 620, and consists of 
a small insulated extension piece carry- 
ing terminal and chp. It is supplied 
without extra charge with the condenser 
as well as being obtainable separately. 
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Correspondence should be addressed to the Editor, “Tae Wireless World,’’ Dorset House, Tudor. Street, E.C.4, and must be accompanied by the writer’s name and address. 


BROADCASTING AND THE PATENT POSITION. 


Sir,—I have read with a great deal of surprise the letter in 
your issue of June 1st. from the Marconi Co. with reference to 
broadcasting and the patent position. 
= It is just another example of the policy, or lack of policy, 
of the Marconi Co. that an explanation of its decisions should 
be made to a periodical only when attention is drawn to it, 
when surely that explanation should have been given in the 
first place to the parties mostly concerned, the actual licensces. 

As a result of my refusal to accept a perenptcry modifica- 
tion my licence has been determined by the Marconi Co. 
without the slightest possibility of negotiation or explanation. 
The licence which I hold entitled me, amongst others, to the 
use of patents Nos. 147147 and 159984, both of which are 
for multi-electrode valves giving several stages of amplification, 
and yet, to read the Marconi Co.’s statements, licensees were 
never meant to use these particular patents—what an anomalous 
position ! 

The facts of the case, I suggest, are as follow: The par- 
ticular patents referred to above were put into the original 
licence as ‘‘ make-weight,’’ the Marconi Co. attaching: little 
importance to them, but when multi-electrode valves are made 
a commercial product by another company the Marconi Co. 
see the possibility of cheap receivers being placed on the market, 
and accordingly set about to ston this at all cost. 

The lot of a Marconi licensee is indeed a sad one, as he is 
bound hand and foot and has to pay all ways, as instance the 
following examples: If an amateur constructor applies to the 
Marconi Co. for a licence to cover a set he has built he is 
supplied with a licence on payment of 12s. 6d. per valve 
holder, a licence plate being thrown in free of charge; but the 
poor manufacturer licensee has to purchase the plates in addition 
to paying the outrageous royalty of 12s. 6d. per valve holder. 
This charge for licence plates, no doubt, is a paltry thing, 
but is another instance of grab. - 

A non-licensee may make and sell transformer-coupled ampli- 
fiers (as admitted by the Marconi Co.) without paying 
royalties, while another company (a licensee). can supply a 
single valve detector to go with such an amplifier, with’ thé 
result that the user can purchase a three-valve set, paying only 
12s. 6d. royalty; yet if the unfortunate licensee. wishes to do 
the same thing he nas to pay 37s. 6d. royalty. 

The whole thing is manifestly absurd, yet the Marconi Co. 
cannot or will not see it, and it is high time that licensees 
banded themselves together to demand better and more equit- 
able terms. `- “UNDER NOTICE.” 

June 2nd, 1927. | . 


TELEVISION. 

Sir,—In your issue of June 1st the statement is made that 
the recent demonstration of* television by the American Tele- 
phone and Telegraph Co. was the first public demonstration of 
television. 

May I draw your attention to the fact that Mr. Baird gave 
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a public demonstration of television to over forty members 


` of the Royal Institution on January 27th, 1926? 


Professor Andrade, who witnessed a demonstration, states as 
follows in the Lncyclopadia Britannica under ‘‘ Television ? :— 

“Mr. J. L. Baird, who has already succeeded in producing 
a crude but convincing representation of a moving object 
through the agency of Hertzian waves, and has so achieved 
a trne ‘vision by wireless.’ 

“In February, 1926, Mr. Baird had succeeded with quite 

crude apparatus, constructed on the lines laid down, in trans- ° 
mitting recognisable pictures of moving objects such as a living 
face. . 
‘“ Synchronism is secured with the help of an alternating 
current generator mounted on the same shaft as the scanning 
disc. The slow alternations so produced are superimposed on 
the carrier wave which is used for conveying the variations 
of intensity which produce the picture. At the receiving end 
the synchronising wave is separated from the light modulations 
by a wave filter, and is then made to control the speed of the 
slit and the spiral disc.” 

Dr. Russell, Principal of Faraday House, states in Nature 
of July 3rd, 1926 :— 

“We saw the transmission by television of living human 


_faces, the proper gradation of light and shade, and all move- 


ments of the head, of the lips and mouth, and of a cigarette 
and its smoke were faithfully portrayed on a screen in the 
theatre, the transmitter being in a room at the top of the 
building. Naturally, the results are far from perfect. The 
image cannot be compared with that produced by a good kine- 
matograph film. The likeness, however, was unmistakable, and 
all the motions are reproduced with absolute fidelity. This is 
the first time we have seen real television, and, so, far as we 
know, Mr. Baird is the first to have accomplished this mar- 
vellous feat.” : 

A vast American organisation, employing about one thousand 
men to do this one demonstration, appear to have repeated Mr. 


Baird’s early results, with the difference that they transmitted 


200 miles, while Mr. Baird, at his first demonstration given 
nearly eighteen months before the American experiment, trans- 
mitted from one room to another. This, however, does uot 
affect the point that television was first demonstrated in 

England. : 
: The autharities of the Science Museum, South Kensington, 
after careful investigation, are exhibiting Mr. Baird’s original 
apparatus, and describe it as follows :— 
“Original Television Apparatus, made by J. L. Baird, Esq. 

Lent by Messrs. Television, Ltd. 

.“ This is the transmitting portion of the original 
apparatus used by Mr. J. L. Baird in experiments which led 
him from the wireless transmission of outlines in 1925 to the 
achievement of true television nine months later, when, on 
January 27th, 1926, the transmission of living human faces, 
with light, shade and detail, was demonstrated before members 
of the Royal Institution, this being the first demonstration of 
true television ever given. | 
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“The original apparatus here exhibited was used by Mr. 
Baird at a demonstration given at a London store in April, 
1925, when the wireless transmission of outlines was shewn 
publicly for the first time. 
troubles. with the light-sensitive device were overcome, and 
a improved optical device was evolved with the result stated 
above.” 


With regard to, the question of distance, it is noteworthy . 


that Mr. Baird has recently demonstrated television between 
London and Glasgow, a distance of over 400 miles, employing 
for the purpose of the demonstration a staff of three operators. 

Professor Taylor Jones, who holds the Chair of Natural 
pony at Glasgow University, commenting on the test, 
said :— 

“I think the images of those in London were remarkably 
clear. I recognised Mr. Baird immediately. The. televisor 
has great possibilities, and it is a remarkable achievement tl:at 
a face transmitted from London can be clearly seen in Glasgow, 
and its movements followed in detail.’’ 

In face of this evidence I think you will agree that the 
assertion made in your issue of June Ist that the American 
demonstration was the first is in error. 

BAIRD TELEVISION DEVELOPMENT CQ., LTD. 
O. G. Hutchinson, Joint Managing Director. 
London, W.C.2. 
June 3rd, 1927. 


THE STUDIO AT PCJJ. 
. the world ” from the Eindhoven station. 


Mr. A. F. Philips broadcasting ‘to 


EMPIRE BROADCASTING. 


Sir.—The letter over the signature of Mr. M. V. Blake, in 
the June 8ih issue, makes out a strong case for the Empire broad- 
casting station which you have so consistently called for 
through the columns of your journal. 

Here we have the case of a Britisher resident abroad who 
listens with comfort to an American and a Dutch station, but 
yet with a set employing more than twice as many valves fails 
to get satisfactory reception from a B.B.C. station. Is jt merely 
apathy on our part, or is there some definite reason, not apparent 
to the layman, why broadcasting from England to the Colonies 
should not take place? The B.B.C. is, perhaps, only naturally 
rather timid to spend money on a station which it is really out- 
side their province to maintain, unless a definite authority for 
that expenditure is forthcoming. — 

It. would seem to me that the only way that this short-wave 
station can be brought into existence is by joint action from the 
Dominion Governments, with a request to the Mother Country 
to make the necessary arrangements. It seems hardly possible 
that if such a request were made collectively that the station 
conld still be denied to the Empire. “EX-COLONIST.” 

South Norwood. 

June 8th, 1927.. 
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This apparatus was developed,” 
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TRANSMITTERS. 


Sir,—As a member of what your correspondent, Mr. Jobn 
Willings, chooses to call “the brass-pounding fraternity,” I 
write to take exception to the sarcastic tone of his letter pub- 
lished in your issue of June 8th, and also to suggest that he 
might. be a little more courteous in his attitude towards the 
transmitting amateur as a community, even though he may, as 
I have no reason to doubt, have very good grounds for objecting 
to the inconsiderate attitude of certain transmitters who may 
be interfering with his reception of distant stations. — 

Mr. Willings also suggests that the “brass-pounding frater- 
nity’ might be told that they have no monopoly of the ether 
after the B.B.C. stations have closed down. As a whole, the 
transmitters would certainly not consider that they had a 
monopoly of the ether at any time, but if they are not to work 
after the B.B.C. stations have closed down, then, please, may 
we know when they should carry out their transmissions, 
because to work during broadcasting hours, although not pro- 
hibited in the terms of the transmitters’ licences, is still re- 
garded as “not done” amongst respectable transmitting 
amateurs ? “PRE-WAR TRANSMITTER.” _ 

London, 

June 9th, 1927. 


RECEPTION OF PCJJ. . 


Sir,—I give below some details of the reception of PCJJ 
which may be of interest to readers. The receiver is a two- 
valve Bowyer-Lowe short-wave set. . 

Tuesday, May 10th, 1927: Tuned in on closing remarks. 
Next transmission Thursday, 19.00/23.00 hours. Sig. strength 
R4-5. Steady wavelength (by Stn. wavemeter—29 metres). 

Thursday, 12th: Tuned in at 19.15 hours. Held PCJJ till 
they closed down at about 23.00 hours. A few of the items 
from the programme are :— 

(a) “Somebody Loves Me.” 

(b) ‘* Nobody Knows What a Red- 
Headed Mummer (?) Can Do.” > sis 

(c) Selection from “ Rose Marie.” ae 

(d) Selection from ‘‘ No No Nanette,” 
including ‘I Want to Be Happy,” 
etc. ` f 99 

It was announced that there would be a special transmission 
at 18.40 till 20.40 hours on Saturday, 14th, to the Dutch East 
Indies and West Indies, when the Minister of Colonies would 
give a special address and the Philips’ Band would play special 
Dutch selections. The announcer called the world mentioning 
among others British India and Calcutta. Sig. strength R45 
intermittent fading. PCJJ announced wavelength as 30.2 
metres. ; 

Saturday 14th: Tuned in at 18.50 hours and held till 20.55 
hours when PCJJ closed down. Music excellent. All announce- 
ments in Dutch but recognised the announcement ‘** Philip 
Radio Laboritorium,’’ Sig. strength R5. Fading in groups 
of 10 second intervals. A. T. ‘DEWAR. 

Rangoon, Burma. (Al 2KD.) 

May 16th, 1927. 


Gramophone Record. 


INEFFICIENT OPERATION OF RECEIVERS. 


Sir,—With reference to W. Carr’s letter in the May 25th 
issue, This raises rather an interesting subject, namely, thè 
percentage of sets in use which, through the lack-of wireless 
knowledge of their owners are. never extended to their full 
abilities. By which I mean, apart from technical values, such 
things as correct high tension to each valve, suitable grid bias, 
transformers applicable to the valves in use, and numerous 
other adjustments known to the experienced amateur, but oi 
which the average listener fails to make use. A leaflet from 
manufacturers would help, but I think that this is where the 
numerous wireless societies could be of greater assistance, apart 
from their experimental work, to.instruct the average listener 
in the intelligent operation of their receivers. - 

Croydon. H. W. HURLEY. 

June 1st, 1927. 


A 33 


Hy 
' 


I 


JUNE r5th, 1927. 


“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’Queries. 


Questions should be concisely warded, and headed “ Information Department.” 
stamped addressed envelope for postal reply. 


Super-regeneration. 


I am very intercsted in circuits of the 
super-regenerative type, and under- 
stand there are two variants of this 
circuit upon the market, namely, the 
Armstrong and Flewelling circuits, 
and should be glad if you could give 
me the circuit diagram of these in- 
struments and also information as to 
when they were first invented and 
what improvements have been made 
since. I understand that it is quite 
possible by means of one switch to 
convert these circuits from ordinary 
regeneration to super-regeneration as 
desired, and should like the necessary 
arrangements included in the dia- 
gram. M. D. D. 


The two best known super-regenerative 
circuits are undoubtedly the Armstrong 
and the Flewelling, the former being the 
older circuit. There are, however, a 
large number of other types of circuit 
upon the market employing the super- 
regenerative principle which are mainly 
variations of the Armstrong and Flewel- 
ling circuits, although employing the same 
basic priaciples. Major Edwin H. Arm- 
strong was not, however, the originator 
of the super-regenerative circuit, nor 
has he -ever claimed to be so, and, 
‘indeed, in a paper read before the Insti- 
tute of Radio Engineers on June 7th, 
1922, which was published in the issue 
of The Wireless World dated November 


18th, 


1922, Major Armstrong acknow- 


ledges the work of Capt. John Bruce 
Bolitho, an Englishman who preceded 
him in the production of super-regener- 


ative 


circuits (British Patent No. 


156,330), and also acknowledges the work 


of another 


Englishman, Lawrence B. 


Turner (British Patent No. 130,408), who 
preceded Bolitho. 


Many experimenters to-day use the 


Bolitho form of circuit, although it is 
very difficult to draw the dividing line 
between these circuits since Armstrong 


himself 


has produced more than one 


super-regenerative circuit, his original cir- 
cuit using two valves, a rectifier, with a 
separate valve to produce the ‘* quench- 


ing ” 


oscillations. His best known cir- 


cuit, and the one usually accepted, is 
that which we publish in Fig. 1 (a), where 
the valve acts both as a rectifier and as 
the producer of the “ quenching oscilla- 


tions.” 


Referring to this figure, the 


frame aerial, of course, requires to be 
of such specifications that it will cover 
the band of wavelengths required when 


used in conjunction with C,. 


The coil 


L, in series with the frame is necessary 
for the purpose of coupling the reaction 
coil L, to the grid circuit in order to 


produce ordinary regeneration. 


Alter- 


natively, it is possible to use an outdoor 
aerial in the ordinary manner, but it is 
not advised as the circuit is a strong 
.re-radiator. 


Fig. 


We would point out that full construc- 


- 


1.—Three typical super-regenerative circuits, 


Each separate question must be accompanied by a 


tional details of the Armstrong super- 
regenerative circuit have appeared from 
time to time in The Wireless World, such 
as October 21st, 1922, and, to come to - 
more recent times, December 16th, 1925. 
In the latter receiver two valves are 
shown, but the final valve is merely an 
L.F. amplifier. It should be pointed out 
that many readers, owing to the, loose use 
of the expression ‘‘super’’ or “ Arm- 
strong super,’ are apt to confuse the 
‘“ Armstrong super-regenerative ° circuit 
with the “< Armstrong supersonic-hetero- 
dyne ” circuit. The latter circuit, of 
course, is a very well-known and popular 
circuit, and is thoroughly reliable, but it 
cannot be said that any great progress 
has been made towards removing the 
stigma of lack of reliability from the 
latter circuit. l l 
The Flewelling circuit, which was 
brought out by Mr. E. T. Flewelling, of 
New York, is of much greater simplicity 
in appearance, but even to this date no 
circuit employing the super-regenerative 
principle can be classed as a really stable 
and reliable circuit, and such circuits are 
suitable only for the experimenter. The 
original Flewelling circuit, which we show 
in Fig. 1 (b), did not make its appearance 
in the U.S.A. until the latter part of 
1922, and in this country until the early 
part of 1923. The circuit was, as a 
matter of fact, published in the issue of 
The Wireless World for April 21st, 1923, 
a full constructional article being given 


in our issue of September 12th, 1923, the 
actual receiver published being, curiously 
enough, built as a portable receiver. 
Later, the Flewelling circuit was greatly 
simplified, and we illustrate this circuit 
in Fig. 1 (c). | a 

With regard to your desired switching 
arrangement, we would inform you that 
in the case of the Armstrong circuit a 
double-pole switch will be necessary. A 
moment’s glance at the figure will show 


you that the effect of this double-pole’ 


switch is merely to short-circuit the two 
quenching coils and their 
thus, with the switch at position A we 
have an ordinary regenerative set using 


a frame aerial; with the switch at B 
we have a super-regenerative set. In the 
case of the original Flewelling shown 


in Fig. 1 (b), only a single-pole switch 
is absolutely necessary. Positions A and 
B give us a regenerative or a super- 
regenerative receiver as desired. 

It perhaps would be better, however, 
to include a double switch in order that 
R, may be short-circuited when using 
the receiver as an ordinary single valve 
set, since otherwise we must turn this to 
its position of minimum resistance in 
order to prevent it acting as an additional 
series grid leak. The simplified Flewel- 
ling shown in Fig. 1 (c) is really the only 
system in which a single-pole switch can 
-be used for rapidly converting the re- 
ceiver from regenerative to super-regener- 
ative. A being a simple regenerative set, 
and B a super-regenerative, as in the case 
of the other circuits. It is claimed by 
experimenters that the simplified Flewel- 
line circuit is much the easier to operate, 
although it is somewhat less sensitive 
than the Armstrong form of receiver, all 
other things being equal, and conse- 
quently we show it with a normal aerial 
and earth system, although a frame can 
be used with a series coil for the pur- 
pose of reaction if desired. Needless to 
say, L.F. amplification can be added, in 
the. normal manner- by inserting the 
primary of an‘L.F. transformer -in the 
place of the phones, but separate bat- 
teries are advised. =~ - - - à’ ae 


. It cannot be too strongly urged that. 


super-regenerative receivers of anv de- 
scription are not suitable for the ordin- 
ary listener or home constructor, and 
owing to their vagaries and difficulties in 
operation are really only suitable for the 
serious experimenter. 
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Multiple Valves. 


I have obtained two of the foreign malti- 
ple valves (the H.F. and detector- 
L.F. combinations), and shave made 
them up into a receiver on the lines 
suggested by the makers. The set 
seems to be lacking in selectivity, and 
l should welcome any suggestions you 
could make on suitable methods for 
moproving it in this respect. 


P. S. S. 
The circuit recommended for these 
multiple valves should certainly be 


moderately selective, and we can only 


think that vou are using in your aerial-. 


grid and intervalve couplings coils having 


condensers ;. 


Wireless 
| World 
a high H.F. resistance. You do not give 
details of your H.F. transformer, but wé 


suggest you try one wound on the lines 
of that used in the ‘‘ Everyman Four” 


receiver, but -with the omission of the 
neutralising winding, which will be un- 
necessary in this case, as the sequence of 
tuned grid and plate circuits is broken by 
the interposition of the resistance-coupled 
stage included in the first valve. If this 
does not put matters right we suggest 
that you test carefully for high resistance 
connections and leakages, which may be 
giving rise to your present flatness of 
tuning. ae. “| 
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Protecting the H.T. Battery. 


l always make a practice of disconnecting 
the batterics from my receiver after 
switching off each night, and notice 
when reconnecting the high tension 
leads that a spark is produced. Does 
this indicate poor insulation in the 


set? W. R. 


' On the assumption that you are using 


the usual large by-pass condensers across 
each section of the H.T. supply we think 
that in all probability the spark is caused 
by the flow of charging current into these 
condensers, and if so the effect is quite 
normal. It may be added that if the in- 
sulation of the receiver is above suspicion 
(as it should be) there is no real need to 
disconnect the H.T. battery each night, 


‘as the flow of current from it should cease 


as soon as the valve filaments are ex- 


tinguished. 
z oo0oo0oo 


An Expensive Mistake. 


I recently connected by accident a 4-volt 
accumulator to the L.T. terminals of 
my set with 2-volt valves in the 
sockets, and did not notice the error 
until the filaments had been alight 
for about ten minutes. All the 
filaments still glow, but results are 
very poor. I presume that they -have 
been harmed by the excessive voltage 
applied to them? T. R: R. : 

Yes, in all probability the emission of 
your valves has fallen off very consider- 
ably, due to the application of this -ex- 


cessive voltage for a comparatively long : 
It may be, however, that some - 
other fault has developed, and it would | 


period. 


he worth while to test your valves with 
a milliammeter. . 


cooo 


Four-volt Economy. 


I am altempting to build the three-valve 

- portable set described in your May 
L1/h issue, but, in the interests of 
economy, I am going to use 2-volt 
valves instead of 4-volt valves, as I 
invariably use 2-volt valves. Will 
you please tell me which valves in 
the Z-volt class will be suitable? 

R. D. 


We are afraid that you will be quite 
unable to obtain great economy in this 
case by the use of 2-volt valves instead 
of 4-volt valves. The filament wattage 
of the 4-volt valves was not quite half a 
watt, whilst the most economical valve 
in the 2-volt class consumes somewhat 


JUNE 15th, 1927. 


~ over lialf a watt, and so it is less eco- 


nomical to use it. It must be remem- 
bered that-there are comparatively few 
four-electrode valves upon the market at 
present, although manufacturers will prob- 
ably produce them with various charac- 
teristics in the 2-, 4-, and also in the 
6-volt classes when such a demand arises. 
In the matter of economy, of course, we 
are only taking into consideration. the 
question of L.T. supply, since economy in 
H.T. supply will depend upon the par- 
ticular characteristics of the valve, irre- 
spective of whether it is a 2-, 4-, or 6- 
volt valve. 4 
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A Rising Resistance. 


Some time ago I built a four-ralre re- 
ceiver, and, on connecting up, all was 
well. The receiver appeared to 
function normally, and excellent re- 
sults were obtained. Gradually, how- 
ever, the receiver scems to have de- 
veloped a pronounced whistling noise 
of a rather low pitch. This pitch 13 
constant, and does not appear to 
change, but, on the contrary, 1s 
growing louder. Can you tell me the 
cause of this trouble, and how to 
remedy it? R. T. 


It is not improbable that you are using 
H.T. batteries of a capacity inadequate 
to meet the needs of your set; the result 
is that more current is drawn from them 
than the makers had in view when de- 
signing them, and so gradually the bat- 
tery resistance has been rising. -It must 
be remembered that some portion of this 
battery at least will be common to the 


‘plate circuits of all four valves, even 


though a separate H.T. tapping be used 
on each valve. As the resistance of the 
battery rises, then, we shall have a resist- 
ance common to the plate circuits of all 
four valves, and this will act as a 
coupling between the valves, due to the 
fluctuating potentials set up across it by 
each valve, and’a howling noise will be 
built up. As ‘the battery grows older 
and the resistance greater, the noise will 
be increased in intensity. 

Undoubtedly you could cure.it for the 
time being by putting larger shunting 
condensers across the battery, but it 1s 
advised, if you are using small. cell bat- 
teries, that you abandon thêm in favour 
of others of adequate capacity. You may 
argue that you are already using large 
cell batteries; if this is the case we 
should imagine that there exists in your 
amplifier magnetic or  capacitative 
coupling, so that the amplifier is already 
unstable, and not very far from the point 
of L.F. oscillation. If this be so any 
little extra cause of instability, such as 
a slight rise in resistance in your H.T. 
battery, would be sufficient to cause the 
amplifier to howl, this slight extra re- 
sistance being, as it were, the last straw, 
and the amplifier consequently commences 
to oscillate. Of course, even the largest 
dry cell batteries have a certain interna! 
resistance which rises as the battery 
grows older, although this rise does not 
occur so soon as in the case of the small 
cell batteries. 
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POSSIBILITIES OF EMPIRE BROADCASTING 
PROVED. 


N the Correspondence columns of this issue 
we publish four letters under the heading 
of “Empire Broadcasting.” Frankly,. we 
must confess to hav- 
ing read these letters 
with a feeling of 
shame that England 


EDITORIAL 
hind in the race'for supremacy in 
world broadcasting. We. were 


that it would be a long time, per- 
haps years, before we “could have 
satisfactory broadcasting to the 
‘Empire from the Mother. Country. 


Does this mean that we are going cee T 
RRENT TOPICS 


from 2XAD. Members of the staff of Zhe Wireless 


World also listened in to this reception, and although at 


times a little fading did occur, yet with a two-valve re- 
ceiver the speech never became unintelligible at any pened 


‘throughout the transmission. 


This broadcasting of Lindbergh’s arrival was a seul 
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. to sit down and watch whilst 
Holland, America, and other WIRELESS INSTALLATION. AT 
countries develop short-wave NEWCASTLE [INFIRMARY 


broadcasting in order that we may 
copy their methods when we have 
made quite sure that there is no 
element of uncertainty or experi- 
ment about the undertaking? Are. 
we correct in looking upon short- 
wave world-broadcasting to-day 
as only in a very experimental 
stage? In the letters already re- 
ferred to above, one correspondent, 
writing from Calcutta of Hol- 
land’s re-broadcast of London, says: ‘‘I received the 
transmission almost word perfect. ` It was like being home 
again to hear the same old announcer’s voice. Holland 
I listen to every night he works.” 


MANUFACTURERS’ 


READERS’ 


In another letter from a reader in England, Mr. H. 


Whittaker, we are given an account of how he received 
the wonderful broadcast in connection with Lindbergh’s 
arrival in New York, which was relayed on short wave 
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national affair in America, and the 
psychological effect amongst 
Amierican nationals must have been 
very great. The broadcast was 
probably the biggest ever organ- 


ised in the United States. It 
continued for several hours, and 
microphones were placed in. 


various parts of New York where 
the procession and celebrations 
could be described. Considering 
how excellent was the reception 
here,’ we cannot but feel that the 
B.B.C. missed a great opportunity 
in not re-broadcasting at least part 
of the 2X AD transmission. Can 
it be that, having made a public 
statement that they themselves re- 
gard broadcasting on short wave 
as only in an experimental stage 
and not possible of satisfactory 
achievement ‘‘ perhaps for years,” 
they hesitate 16 let the listening 
public hear for themselves the 
true state of development to which 
short-wave broadcasting has been 
brought ? 


In making our case for a short-wave station we are not 
expecting perfection at the outset, but a performance 
comparable with that of short-wave stations in other 
countries which have given, in our opinion, ample proof 
that short-wave broadcasting is no longer in the very 


_experimental state that the B.B.C. would have us believe, 


but has reached a stage where the expenditure to establish 
such a station can be amply justified. 
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Processes for the Preparan 


By G. H. 


RIOR to the days of broadcasting galena was very 
little used as a detector, and it is only in recent 
years that it has achieved such a widespread popu- 

larity. Practically every crystal used for broadcast recev- 
tion is galena or one of its modifications, and in conse- 
quence it is now manufactured in con- 
siderable quantity. Natural galena, 
at one time fairly commonly used, has 
been replaced by a manufactured lead 
sulphide which in crystalline form is 
usually described as ‘‘ synthetic gal- 
ena,’’ as it closely resembles in struc- 
ture the natural product. 

By a series of experiments it was 
found that a pure synthetic galena 
could be produced by the fusion of 
powdered lead with sulphur, using 
only an ordinary gas-ring or Primus 
oil-stove and taking advantage of the considerable heat 
generated by the chemical combination of the lead and 
sulphur. A feature of the process is its simplicity, and 
interest attaches to the vivid 
display which takes place 
upon the chemical combina- 
tion of the powdered lead 
with the amorphous sulphur. 
Several pounds of synthetic 
galena can be produced for 
a few shillings. 


crystals. 


Materials Required. 


An enamelled iron basin 
measuring about 44in. in dia- 
meter by 5#in. deep, together 
with an enamelled iron soup 
plate about gin. in diameter, 
will be large enough for 
making some seven pounds of synthetic galena, the weight 
being that of the final fusion. Best enamelled ware is not 
required A wooden paddle for stirring the plastic 
sulphur can be cut from a piece of dry wood, and should 
measure about one foot long by an inch wide and jin. in 
thickness. 

Sulphur is usually purchased in the form of sticks known 
as roll sulphur, and the first step is to convert this to 
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Although of a practical nature, this 
article describes for the first time 
the actual processes employed for 
the preparation of wireless detecting 


The formule are of special im= : 
portance. They have been developed : 
from theories held by the author on : 
the operation of crystal detectors, 
and will be found to produce par- 
ticularly sensitive crystals when used : 
in the manner described. ; 
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Fig. 1.—Layout of the bricks for the foundation of a small furnace. 
The construction of the fireclay cone for supporting a small 
crucible is shown. It is retained in position by a projecting brick. 
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the amorphous form. The roll sulphur, hidh has a 
melting point of 112 deg. C., is first slowly melted in the 
enamelled iron basin with a gentle heat, taking care that 
it does not ignite. When entirely molten the temperature 
is slowly raised, the colour changes from yellow: to 
| a dark red, the viscosity rapidly 
increasing. This change takes place 
at 150 deg. C., and as the temperature 
is raised to 162 deg. C. the liquid 
becomes so thick that it can scarcely 
be poured, reaching a maximum vis- 
cosity at 180 deg. C. If the tem- 
perature is raised still higher the 
liquid becomes less viscous, although 
its dark colour still remains. The 
sulphur should .be allowed to cool 
down soon after maximum viscosity 
has been reached, until it resumes a 
quite liquid state, when it should be poured off into the~ 
enamelled dish... When quite cold it can be crushed into 
smal] piete and by repeating this process twice again the 
sulphur can be reduced to a 
fine amorphous powder. The 
powdered lead required must 
be both pure and dry, and 
can be obtained from dealers 
in chemicals with a purity of 
99.99 per cent.’ 

According to the weight of 
the fusion required the en- 
amelled iron basin should 
vary in size, and as a guide 
it may be mentioned that for 
a small fusion of about one 
pound a basin of the size of 
a teacup is most suitable, 
while for a fusion of 2o lb. 
the basin should measure about 74in. in diameter by 4}in. 
deep, thus holding about two quarts. 

A table is given showing the various combining weights 
of lead and sulphur to produce different weight fusions, 


‘and ds the heat of combination is very considerable the 


* Townson and Mercer, Ltd., 34, Camomile Street, London, 
E.C.3. 
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Making Synthetic Galena.— ; 
height of the flame which will be produced is 
stated. 


also 


~ 


Powdered Prepared Weight of Approx. height 
Lead. Sulphur. Fusion. of Flame. 
. |b. -oz. lb. oz. lb. oz. 
1 0 0 3h 1 o0 1 ft. 3 in, 
3 9 0 9 3 8 Seas 
6. 0 1 0 i; 0) 6O n 
12 S 1 15 l4 0 10 ,. 
15 3 2 3 18 o lo ., 
“17 9 2 7 . 20 0 I$ .„ 


Making 1 lb. of Galena. 


The smallest quantity recommended is the one-pound 
fusion, requiring 1 lb. of lead and 3$} oz. of sulphur. 
After the sulphur has been prepared in the manner de- 
scribed it is again placed in the basin (which should have 
a capacity of about 6 to 8 oz.), preferably on a gas-ring, 
and the heat gently applied until the sulphur reaches the 
state where it is so thick that it will hardly pour. It is 
then removed from the flame, the gas turned off, and 
the powdered lead added quickly, stirring until thoroughly 
mixed. If a Primus oil-stove is being used owing to the 
need for working out of doors 
it is advisable to take the 
basin off the stove when mix- 
ing the lead with the sulphur 
as well as taking care to be 
ready to open the air valve 
directly fusion starts. It is 
inadvisable to attempt the 
fusion of more than about 
34 lb. from an oil-stove. | 

When thoroughly mixed it 
is replaced over the gas flame, 
which should well surround 
the bottom of the basin. After 
two or three minutes it will 
le observed that the sulphur 
is starting to combine with 
the powdered lead, and a 
flame which is bluish-white 
in colour first appears on the 
surface of the compound. 
The flame increases in height 
to about 15in., giving off a 
light grey smoke of lead 
oxide, the flame making a 
noise similar to a blow-lamp. 
The chemical combination of 
lead and sulphur raises the 
temperature to between g50 
and 1,000 deg. C., and it 
will be seen that the basin be- 
comes a bright cherry colour. 

Directly.the flame ceases a 
cover should be placed over 
the basin and the fusion 
allowed to cool down slowly. 
By gently tapping the basin 
when cold the synthetic 

AQ 


clay cone; D, firecia 
G, filling stoppers; 
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Fig. 2.—Section of first tier ot furnace. 
filling ; 


775 


galena can be easily removed. It is very important that 
the gas should be turned off directly the flame starts on 
the surface of the mixture, or otherwise the fused product 
will be found to contain innumerable small cavities: As 
a rule the enamelled basin cannot be used again for a 
fusion on account of the surface being destroyed. When 
a large fusion of 18 to 20 lb. is made any attempt at 
using the basin for a second charge will result in the 
metal being completely burnt away. A small ‘quantity. of 
synthetic galena prepared in the manner..described_ will 
be found to be very rich in sensitive spots. | 


' Making Larger Quantities. 


When undertaking-a large fusion of 18 to 20 lb. the 
surface of the liquid, which is at first quite even, after 
a while sends up small mounds, and from each a flame is 
ejected, and as the reaction continues the jets unite to 
form one large flame. The flame has good illumination © 
power and colour, and is somewhat similar to the burning 
of a mixture of magnesium and zinc. The large fusion 
gives a good demonstration of the lead vapour being con- 
sumed by the oxygen of the atmosphere, and the chemical 
combination is so rapid that from the start to the com- 
pletion of the reaction the time is only about 55 
seconds. ) : 


> cone; B, air vent pipes; C, fire- 
E, brickwork; F, floor of furnace shown in previous figure; 
» half brick for supporting the five. movable bricks forming the door. 


A, brick supportin 
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Making Synthetic Galena.— 

In considering the most suitable quantity for one 
charge it may be mentioned that the larger the quantity 
of lead and sulphur the greater will be the temperature 
reached. The small enamelled basin becomes unsuitable 
for a 28 lb. charge unless the bottom is supported by a 
thin iron plate so as to avoid the basin being burnt 
. through and the greater part of the galena being lost by 
burning away into the atmosphere. Uniform synthetic 
galena crystals can usually be obtained from a 14 lb. 
fusion. A 28 Ib. fusion gave very large crystals, while 
a 40 lb. fuse proved to be the maximum that can be con- 
veniently handled, inasmuch that the heat generated was 
so great that over 15 lb. of lead was burnt away. The 
_temperature in this instance approaches 1,200° C. 
Although the synthetic galena as now prepared can be 
used for detection purposes, further treatment ‘of the 
crystal is desirable, and the galena forms an excellent 
base for the production of wireless crystals. 
Furnaces for Treating the Galena. 

It is generally thought that for the 
further treatment of the crystal an 
electric furnace is necessary. As 
a matter of fact, there are 
several objections to the use 
of the electric furnace, prin- 
cipally that of heating too 
quickly, overheating and 
cooling down too rapidly. 
In certain types of furnace, 
however, these troubles have 
been eliminated, but the de- 
signs are elaborate and 
costly. 

The process consists of 
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In use'the charged crucible is brought to the desired 
temperature (deep orange, which is about 1,125° C.) and 
maintained at this temperature for a period of twenty to 
twenty-five minutes. The fire should be allowed to burn 
out before the crucible is removed. The D-shaped 
muffle may be used .in a similar manner upon a smith’s 
forge, being heated and timed as just described before 
allowing to cool. The crucible should «be covered by 
pouring into the muffle dry powdered charcoal so as to 
prevent the crucible cooling too rapidly. With a small 
crucible, such as size ‘‘A’’ or ‘“ B,” a smelt can be 
carried out in a Bunsen flame. A simple method consists 
of employing a D muffle supported hori- 
zontally upon two bricks. In the centre of the 
muffle a fireclay support about rin. high is 
provided to support the crucible. 


Building a Small Furnace. 


As some readers may prefer to build the 
small furnace out-of-doors, constructional de- 
tails are given of a portable: assay 
furnace which has been used with 
considerable success for pro- 
ducing crystals. The fol- 
lowing materials are re- 
quired :— 
150 common yellow bricks. 
2 cwt. fireclay. 
A sheet of Uralite 18in. x 
28in. x ŝin. 
6ft. of iron pipe to form 
the chimney. 
Six pieces of iron gas- 
barrel. each 6in. long x 
Iin. diameter. 
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further fusing the synthetic aa lp Br The materials are not ex- 

Ea °° 5 | x ive, and the f if 
galena and introducing other NN EA j pensive, anc e furnace, | 
substances to render the XS CAE. a muffle is included, may tz 
crystal more sensitive. As ArH iY K used for other purposes. 
the principal difficulty is B NIZ w: JA 2 , Constructional details ar: 
that of providing a suitable yt UÀ SVIGA given in the accompanyinz 
furnace for this purpose AN) SEY Zhe BAG \ Wy diagrams, where the founda- 
constructional details are CATON N VAAR PANN Aw tion 1s shown in detail. Th: 
given so that the experi- L ved Vya AONA, WARI 4 why bricks forming the founda- 
ments can be carried out by A A CERN wi tion (Fig. 1) are laid flat and 
the experimenter in an eco- Vy Ww VAL, : i NUN Ati t close together, and are nit 
nomical manner. A tem- D g = ips cemented in any way by 
DOPALY furnace may, of Fig. 3.—The completed furnace. B, air inlet pipes for regulating the use of fireclay . In tiv 


course, be fixed up in the 
kitchen stove, providing 
there is a good draught and 
a good coal is used. A | 
small D-shaped muffle with a closed end supported 
by two pieces of brick so as to allow space for the fuel 
to gravitate under the muffle can Le satisfactorily used 
with a small Battersea round crucible with lid such as 
size “ A,’’ which is 28in. in height by 1gin. in diameter, 
or ‘“ B,” 3in. in height and 1gin. in diameter. The 
D-shaped muffle should be used in a vertical position with 
the flat of the D facing the back of the stove and the 
fuel fed round the muffle.’ 


cover plate. 
ing for chimney fixing. 


the fire with the use of the stoppers G. K, the five movable 
bricks forming the door to the furnace. 
sealing the door and kept in position by fireclay. M, Uralite 
N, cover to fuel feed hole. P, semi-circular open- 
R, 6 ft. chimney of cast-iron pipe. 


‘ 


2 Reference should be made to the lists of chemical apparatus 


manufacturers for details of muffle and crucibles. 


centre the brick A (Fig. 2) is 
stood on end so as to pro- 
trude about 2in. above the 
level of the floor. If a 
muffle is to be used the projecting portion of the brick 
should be coated with paraffin wax. 

Fireclay is prepared by working together one part 
with three parts of water, and should be as suf 
as possible. A fireclay cone: about gin. in heizht 


L, Uralite sheet for 


and 6in. in diameter at the base and @2in. at the 
apex is built round the projecting brick. Two pier: 
of round wood gin. in diameter are laid in tke 


fireclay, and if coated with paraffin wax can be easily 

removed when the clay sets. It is for this pu- 

pose that the supporting brick is treated with wax, so a35 
A 10 
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Making Synthetic Galena.— | 
to permit of the removal of the cone. The pieces of 
wood can, of course, be left in position, as they are soon 
‘burnt out, and the openings left assist in keeping the 
bottom of the crucible hot. The projecting brick, of 
course, keeps the cone in a firm position. 

The six pieces of iron pipe are arranged in the first 

tier of brickwork as shown, and project about 14in. out- 
side the brickwork. The fireclay should be sifted before 
being mixed, and it is an advantage to soak the clay in 
water for two or three days before using it. By doing 
this the fireclay will give a more smooth finish, and to a 
certain extent prevent clinkers adhering to the walls. By 
means of fireclay stoppers the air supply can be regulated. 
All corners inside the furnace are 1ounded off with fire- 
clay. Other constructional details can be seen in the ac- 
companying illustration (Fig. 3). 
- By placing a brick in the back of the furnace a D- 
shaped muffle, size ‘‘ J,” can be introduced measuring 
121n. long by 6in. wide by qin. in height, and is capable of 
holding eight small crucibles. The best fuel is coke 
broken up into small pieces and used drv, or charcoal 
can be used. A pair of hand bellows will be useful to 
assist in lighting the furnace. The fuel is introduced 
through the feed hole in the top of the furnace. When 
the wood is well kindled replace the fireclay stoppers 
and introduce the coke, etc., moving the stoppers as 
necessary. to regulate the air. When the coke is red-hot 
the crucible containing the charge may be placed in posi- 
tion on the cone either through the opening made by 
moving the loose bricks or w ith a pair of tongs through 
the fuel: feed hole. The crucible should be well packed 
round with fuel and covered over to a height of 2in. or 
3in. above the lid. By sliding the cover plate the ignition 
cf the fuel can be checked, and if at any time one side 
is found to be turning dull attention should be given to the 
air regulating stopper or a few blasts may be given with 
the bellows through the air channel. 


.Crystal Formulz. 


The several formule given here for the production 
of synthetic crystals are all based upon the use of syn- 
thetic galena produced by the chemical combination 
already described. ‘The galena should be broken up in 
an iron mortar, or it may be crushed to a powder? with 
a flat hammer upon an iron plate. The various dry 
chemicals should be well mixed together, and it is only 
by tharoughly mixing that the best results are obtained. 
In the formule the weight of sulphur given’is for the 
amorphous variety powdered with pestle amd mortar. 
Flowers of sulphur may be used in place of the amorphous 
sulphur, though it will be necessary to double the weights 
given. The proportions are given for a 7 lb. charge 
such as can be fused in a Morgan ‘‘G”’ size crucible, 


also for a small charge of 2 oz. such as can be contained | 


in the No. 1 crucible and heated in the muffle. 

When the charge is placed in the crucible it should be 
tamped down by gently tapping the sides and bottom. of 
the crucible, and the lid should be luted on with a little 
moist fireclay. After a smelt it is most important that 
the crucible should be cooled as slowly as possible without 
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2 Powdered to pass through a 60-mesh sieve. i 
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disturbing the lid. The crucible may be left to cool in 
the furnace, and particularly is this desirable in the case 
of the 7 Ib. charge. All the.air inlets should be closed 
and the fire allowed to go out. If the crucible is re- 
moved while hot it should be placed as quickly as pos- 
sible in an old iron pail half full of unslacked builders’ 
lime and completely covered. The lid should not be 
removed until the crucible is perfectly cold. 


FORMULA No. 1. 


7 lb. Charge. 2 oz. Charge. 

lb. oz. dr. oz. drs. gr. 
Synthetic Lead Sulphide (PbS) ..... 6 12 0 2 00 
Silver Sulphide (AgS) ............. : 1 3 9 
Zine Sulphide (ZnS) ............006 S 2. 
Copper Sulphide (CuS) ........ Pane 10 21 
Mercury Sulphide (HgS) ........... 1 0 4 
Amorphous Sulphur .............. 1] 3 


Temperature.—Deep Orange, about 1,125° C. 

Time.—20 to 25 minutes. 

Remarks.—When fractured should show very small crystals with 
bright faces. Use a soft catwhisker of gold or soft copper. 


FORMULA No. 2. 


7 Ib. Charge. 2 oz. Charge. 

lb. oz. dr. oz. dr. gr. 
Synthetic Lead Sulphide (PbS) ..... 6 12 0 2 04 
Silver Sulphide (AgS) ............. 1l 8 6 
Copper Sulphide (CuS) ............ 4 1 
Mercury Sulphide (HgS) ........... © 10 24 
Nickel Oxide (NiO) ........-...206 4 1 
Cobalt Oxide (C0304) ....... 02.2 eee 8 2 
Amorphous Sulphur .............. 14 3} 


Temperature.—Light Orange,, about 1,150° C. 

Time.—20 minutes. 

Remarl:s.—When fractured small crystals incline to the cubic 
system. Use a catwhisker made of very fine soft iron which has 
been magnetised, or a nickel or silver catwhisker. 


FORMULA No. 3. 


; 7 lb. Charge. 2 oz. Charge. 

Ib. oz. dr. oz. dr. gr. 
Synthetic Lead Sulphide (PbS) ..... 6 ll 8 2 0 0 
Silver Sulphide (AgS) ........ PET 1 10 6} 
Mercury Sulphide (HgS) ........... 1 2 5 
Uranium Black Oxide (U03) ...... 12 3 
Zine Sulphide, Pure (ZnS) ..... aes 8 ‘2 
Amorphous Sulphur ......... Seaga * % 8 | 2 


Temperature.—Bright Cherry Red, about 1,000° C. 

Time.—20 minutes. 

-Remarks.—Crystal hard but very sensitive. Use with very tine 
wire catwhisker, three or four strands bunched together,, of copper 
or silver. A light contact only is required. | 


FORMULA No. 4. 


7 lb. Charge. 2 oz. Charge. 


lb. oz. dr. oz. dr. gr. 
Synthetie Lead Sulphide (PbS) ..... 6 10 Il 2 00 
Silver Sulphide (AgS) ............. 1 4 5 
Mercury Sulphide (HgS) ........... 1 8 6 
Zine Sulphide (ZnS) ............... 8 2 
Lanthanum Oxide (La,0,) ......... 4 1 
Yttrium Oxide (Y,0.;) ee ee ae ee 4 1 
Praseodymium Oxide (PrO) ...... 2 0} 
- Amorphous Sulphur .............. 8 2 


Temperature.—Bright Cherry Red, about 1,000° C, 

Time.—20 minutes. _ 

Remarks.—Thoroughly mix the yttrium and praseodymium 
oxides before introducing the other compounds. Catwhisker of 
soft silver or gold. 
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Making Synthetic Galena.— FORMULA No. 7. 
FORMULA No. 5. i -7 Ib. Charge. 2 oz. Charge. 
7 lb. Charge. 2 oz. Charge. ` lb. oz. dr. oz. dr. gr 
lb. oz. de omdr. gn. Synthetic Lead Sulphide (PbS) ..... 6 10 4 2 00 
Synthetic Lead Sulphide (PbS) ..... 6 10 0 2 00 Silver Sulphide (Ag)S) .........--. . 2 0 8 
Silver Sulphide (AgS) ........-.++ 1 10 64 Mercury Sulphide (HgS) .......... ` 1 8 6 
Mercury Sulphide (HgS) ........... l1 4 5 Cobalt Sulphide (CoS) ........ RT 4 1 
Black Uranium Oxide (U,0s) ...... 1 8 6 Nickel Sulphide (NiS)............+- 8 2 
Thoriunt Dioxide (ThO2) suena pie 8 - 2 a a y N E E Es : 
Zine Sulphide (ZnS) .........-0-06- 8 2 inconium Oxide (ZrQ,)..........-- l 
Amorphous Sulphur ..............- 10 21 Amorphous Sulphur .............. 10 2} 


Temperature.—Deep Orange, about 1,125° C. 


Time.—20 to 25 minutes. 


Remarks.—Thoroughly mix the silver sulphide with the uranium 
Mix the thorium dioxide with the mercury sulphide 
Catwhisker of fine tinsel 


black oxide. 
and then grind altogether in a mortar. 


Temperature. —Cherry Red, about 900° C. 


Time.—45 minutes. i 
- Remarks.—Place 8 drachms of the meroury sulphide in the bottom 
Mix the cobalt sulphide, nickel sulphide and 
selenium sulphide together, then add the mercury sulphide, 


of the crucible. 


copper, gold plated. followed by the zinconium oxide and blend altogether. Catwhisker, 
| ` silver or fine gold. 
FORMULA No. 6. 
7 lb. Charge. 2 oz. Charge. _ FORMULA No. 8. 
lb. oz. dr. oz. dr. gr. 
Synthetic Lead Sulphide (PbS) ..... 6 10 3 2 00 ~ 7 Ib. Charge. 2 oz. Charge, 
Silver Sulphide (AgS) ......-..-64 1 8 6 f , lb. oz. dr. oz. dr. gr. 
Mercury Sulphide (HgS) ........... 6 5} Sy nthetic Lead Sulphide (PbS).. 6 10 6 2 00 
Thorium Dioxide (Th0O3)........ 5 1} A { Silver Sulphide (AgS) ......... 1 15 8 
Tellurium “Metal Crystals ” Mercury Sulphide (HgS) ....... 1 3 6 
A (T1503) sass cadet wa ws ceases i 4 1 Uranium Black Oxide (U20,)..... 8 ; 2 
Uranium Black Oxide (U,O,)...- 9 21 Thorium Dioxide (ThỌ3)........ 6 1} 
Zinc Sulphide, Pure (ZnS) ...... 6 14 B + Lanthanum Oxide (La,03) ..... 4 l 
` (Lanthanum Oxide (LaO) ...... 5 J1 Yttrium Oxide (YoO3) ........ ; 4 1 
B l Yttrium (YoOq). 0... cece ee ee e 5 l1} l Praseodymium Oxide (Pr,03) ... 4 2 0} 
Prascodymium Oxide (Pr2Q3) ... 3 l C—Amorphous Sulphur ........... 0 4 
Amorphous Sulphur .........+.--- 10 3 Temperature.—Cherry Red, about 900° C. 


Temperature.—Cherry Red, about 900° C. 
Time.—30 minutes. 


Remarks.—Thoroughly mix A and B separately. 
of mercury sulphide in bottom of the crucible for a 71b. charge. 
: Catwhisker of four or five soft 
flexible strands of copper tinsel or fine silver wire. 


3 grains extra fora 2 oz. charge. 


New Marconiphone Catalogue. 


An attractive art catalogue has recently 
been issued by the Marconiphone Co., 
Ltd., 210-212, Tottenham Court Road, 
London, W.1, covering in 72 pages the 
complete range of “ Marconiphone” wire- 
less apparatus. Among the noteworthy 
items in these pages must be mentioned 
the KLI transformer and power choke, 
the new potential divider and new 
“ Marconiphone ” valve switch. The cata- 
logue incorporates a useful list of Marconi 
valves with prices and operating data. 

0000 


Burndept Portable Five. 


On page 660 of our issue of May 25th 
the price of the Burndept Portable Five re- 
ceiver was erroneously given as £30. The 
correct price of this instrument is 30 


guineas. 
0000 


From America. 


From Messrs. Claude Lyons, 76, Old 
Hall Street, Liverpool, sole concessionaires 
for Great Britain for General Radio In- 
struments of Cambridge, Mass., U.S.A., 
we have received rumbers 10 and 11 of 
the General Jadio  HExperimenter a 
monthly publication, copies of which, we 
understand, can be forwarded to any 
reader making application to Messrs. 
Claude Lyons. 


In dealing with the productions of the’ 


Time.—35 minutes. 


Remarks.—Place 8 drachms of the mercury sulphide in bottom 


of the crucible. 
together. 


Place 8 drachms 


Se POPP Oe ce Bees Eee Er ees tees er tose Dae ee OSs SO GOSSHSOSSHETH EEL eHDATESES OSES 


Pere ee eee eee CeCe eee eee eee eee eee ees eee eee eee eee ee eee ee 


General Radio Factory this little periodical 
contains much useful information on re- 


Well mix A and B separately, then mix A, B and C 
The praseodymium acts as an exciter of the phos- 
phorescence of lanthanum and yttrium. Catwhisker of fine soft 
flex or copper tinsel, silver wire very fine, three or four strands. 


cent technical developments in the United 
States. An interesting piece of apparatus 
dealt with is the type 388 Vacuum Tube 
Reactivator, an instrument for testing and 
restoring thoriated valves. The two 
methods of achieving. this end, wvi:., 
“ flashing” and ‘‘cooking,’’ are described. 


HOW VALVES ARE MADE. At the recent opening of Whiteley's wireless depart- 
ment a successful demonstration was given of the manufacture of Osram__vyalves 


stage by stage. 


The photograph shows how skilfully the exhibit was arranged in a 


comparatively small space. 
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THE MAINS. 


Some Notes on Mains Units and their Application to Receivers. 


By H. L. 


UCH has been written on the subject of mains 
units for supplying H.T. and L.T. to broadcast 
receivers. There are many types on the market 

at the monient ; some good, some poor. It is the purpose 
of this article to point out some of the pitfalls in the 
design of such apparatus. The article will be confined 
chiefly to apparatus for obtaining H.T supply. 

One of the great advantages of obtaining H.T. from 
mains—in particular A.C. mains—is that fairly high 
voltages are obtainable by this method with little extra 
expense. 
good volume is obtainable with freedom from distortion. 
That is to say, the valves—in particular the output stage 
—may be operated on the linear: portion of their charac- 
teristics, even when using sufficiently high grid negative 
bias to prevent grid current with very loud signals. 
Despite this great advantage of the mains unit there are 
very few giving outputs greater than about 120 volts at 
1o-15 milliamps. One wonders why. Is it that the 


importance of high H.T.-.for good volume with good - 
quality is forgotten, or is it that mains units have been ` 


designed simply to replace 
dry H.T. batteries where 120 
volts was considered to be 
quite a high voltage. 

Broadcasting. loses much 
of its charm if the volume 
is insufficient, even if the 
quality is good. For 
reasonable volume in a 
medium-sized room at least 
30 milliamps at about 200 
volts is required; while 
really loud results -require 
at least 50 milliamps at 
_ about 300 volts. © : 


_ The Receiver. 

The next point ‘to be con- | 
sidered is for what type of 
receiver the unit is to be de- 
signed, and in turn for 
what loud-speaker the re- 
ceiver has been designed. 
For instance, if: the loud-speaker reproduced frequencies 
only down to‘200 of 250 ‘cycles, as some do, there is no 
object in designing a receiver which is efficient down to, 
say, 50 cycles or even 20 cycles. As will be seen later 
the type of loud-speaker and its method of connection to 
the receiver,-as well as the receiver itself, all affect the 
design of the H.T. supply unit. 

‘It frequently happens that when a mains unit is con- 
nected up to an ordinary receiver and loud-speaker only 
an unpleasant noise results. This noise is often referred 
to as ‘‘squeggering,’’ or ‘‘ motor-biking.”’ 
to low-frequency reaction introduced by the smoothing 
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The advantage of high H.T. voltage is that 


This is due 


KIRKE. 


system of the H.T. unit, causing the whole L.F. portion 


of the receiver to oscillate at some low (audio) frequency 


which depends upon the constants of the whole circuit. 
Fig, 1 shows the essential connections of a simple 3- 

valve receiver, consisting of a detector and two resistance- 

capacity-coupled L.F. amplifying stages, together with 


the connection of a formal H.T. mains unit. 


A system containing condensers and inductance, such as 
shown in the smoothing system in Fig. 1, has an imped- 
ance which varies with frequency both in amplitude and 
phase. The circuit acts at frequencies above the resonant 
frequency as a condenser, at some frequencies below 


= the resonant frequency as an inductance, and at the re- 


sonant frequency as a high resistance. Slightly. above 
the resonant frequency the circuit acts as a high resistance 
in series with a small condenser, while slightly below the 
resonant frequency it acts as a high resistance and large 
inductance in series. In fact, it acts in a manner similar 


to a simple tuned anode circuit, except that it is less 
sharply tuned, due to the high resistance of the choke and 
the damping effect of the rectifier valves. 


SMOOTHING 
SYSTEM 


Fig. 1.—Simple 3-valve receiver with H.T. unit working from A.C. mains. 


The natural frequency for such a circuit will be 


pS = 


. I 
27 [7 GC, 
y LU) 


Neglect the resistance of the choke and the damping 
effect of the rectifying valves, and consider what happens 


when ‘an alternating E.M.F. is passed through the rè- 


ceiving circuits. The action of the receiver under norma] 


circumstances is well known and need not be described 


here. | : 5 
Consider, therefore, that the E.M.F. has arriveđ at 


- 


- 


780 ° 


H.T. from the Mains.— 
the grid of the last valve; the changes of grid potential 
will cause changes of anode current The magnitude and 
phase of the changes will depend upon (a) the valve 
internal resistance, (b) the impedance normally in the out- 
put circuit, such as the loud-speaker, L.F. choke, etc., 
and (c) the impedance of the smoothing system. 

There will be a certain back E.M.F. across the.smooth- 


ing system due to the alternating current through it; the | 
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methods ; one frequently adopted is to reduce the value 
of the intervalve condenser, so reducing the magnification 
of the amplifier at low frequencies until the amplification 
is sufficiently low to prevent oscillation. This method is 
cowardly and robs a resistance-capacity amplifier of one 
of its most important features, z.e., its ability to amplify 


‘(if properly designed) very low frequencies equally with 


the high. A second method is to reduce the value of 
grid leak or increase the value of anode resistance in 


oc 
uj 
zE 
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Fig. 2 and Fig. 3.—Reducing impedance of smoothing circuit at resonant circuit by connecting resistance in series with C. 


magnitude of this back E.M.F. will be I Z where I is the 
current and Z the impedance of smoothing system. 

There is, therefore, instead of a steady high-tension 
supply, one which is modulated or varying at the fre- 
quency of the magnified impulses in the receiver. This 
varying H.T. supply causes the anode current in the first 
valve to vary in magnitude. Part of the variation will 
occur across the anode resistance and the remainder across 
the valve Any changes of potential at the anode of the 
first valve will be applied through the intervalve condenser 
to the grid of the next valve, and will be magnified by 
the remainder of the system, adding to or subtracting 
from the original impulse according to the phase angle. 
If the secondary impulse happens to be as large as the 
original impulse would have been had there been no 
secondary impulse, and of the same phase, the whole 
system can oscillate at that frequency. It frequently does. 

How can this be prevented? There are various 


7 
<> 
@& 
> 
> 
C2 


_ the capacity of C,. 


the first interstage circuit, the latter method being usually 
more effective. The effect is to alter the ratio of P.D. 
across the valve to that across the anode resistance, so 


reducing the value of P.D. applied to the second grid. 


The more scientific method is to alter the smoothing 


system by increasing C,, C, and/or L until its impedance 


is so low that there is very little back E.M.F. across it. 

The effective capacity of the system at frequencies well 
above the natural or resonant frequency will be very nearly, 
At frequencies just above the re- 
sonant frequency the effect of the remainder of the circuit 
(7.e., C, and L) will be to decrease the effective capacity 
of the system. Increasing C, will therefore decrease the 
impedance at frequencies above the resonant frequency 
and also tend to reduce the impedance at the resonant fre- 
quency. Increasing C,, C, and/or L will decrease the 
resonant frequency and so lower the impedance at what 
was the resonant frequency. 


mY 
tk 


Fig. 4.—Another method of reducing low-frequency reaction; separate smoothing circuits are provided for each valve. 
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It is frequently found that, however much C,, C, and 
L are increased (within practical limits), the receiver still 
continues to oscillate, but at a lower frequency, 
particularly true of a good resistance-capacity amplifier. 
This is because the impedance of the smoothing system is 
always high round about the resonant frequency, the in- 
crease of C., C, and L causing a low ering of the resonant 
frequency. 

The impedance at the resonant frequency can be re- 
duced by inserting resistance in series with C, or by 


dividing C, into several parallel paths and connecting « 


various. values of resistance in the various condensers, as 
shown in Figs. 2 and 3. 


The decrease in impedance at the resonant frequency is . 
usually at the expense of an increase of impedance at ` 


higher frequencies. 
compromise. 

A further method of tackling the problem is to use 
separate smoothing systems for the various valves.. This 
is not so expensive as it may seem. High resistance 
is of very little consequence in the smoothing circuits 
for the resistance-capacity valve, as the current is 


It is possible, however, to make a 
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Fig. E AOA T zmoniBing system for use when 4 
reduction in H.T. voltage is required. 


so small. Very high inductance chokes can therefore be 
used with smaller condensers. The circuit is shown in 
Fig. 4. It is not, however, always necessary to use 

separate smoothing for each stage. Where the H.T. to 
a particular valve can be considerably less than the maxi- 
mum H.T. a resistance- -capacity smoothing system may 
be used. This is shown in Fig 5. 

Some smoothing systems consist of more tban one sec- 
tion, 7.e., three or more condensers and two or more 
chokes, as in Fig. 6. While the smoothing for a given 
total capacity and inductance may be greater than for a 
single circuit, as shown in Fig. 1, the circuit has more 
than one natural frequency, and the natural frequency 
will be higher due to the reduction in inductance and 
capacity per stage. This means that for given values of 
intervalve condenser, anode resistance and grid leak, ete., 
the circuit is more liable to self-osctlate with a multi- 
stage filter, due to the increased impedance and higher 
resonant frequencies. 

Reference was made in the beginning of this article 
to the method of connection of the loud- speaker to the 
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and its bearing on the working of the receiver 
mains unit. The effect is as follows :—The 
amount of reaction is proportional to the alternating 
current from the last valve which flows through the 
smoothing system for a given grid voltage. This current 
depends, as stated above, upon the internal resistance 


receiver 
with a 


Fig. 6.—Multiple-circuit smoothing system. 


of the valve, the loud-speaker impedance, and the smooth- 
ing system impedance. Therefore, if we increase the 
loud-speaker impedance we shall reduce this reaction 
effect. This method, however, is not efficient, as there 
is an optimum loud-speaker impedance for maximum 
efficiency. 

= A method of connection commonly known as parallel 
or choke feeding may be employed. This is efficient 
as far as the set and loud-speaker is concerned, and has 
the effect of reducing the reaction effect considerably. 
The connections are shown in Figs. 7 and 8; Fig. 7 
showing how the circuit may be used’ when the loud- 


speaker impedance is correct for the valve; Fig. 8 where 


a transformer must be used to change the effective imped- 
ance of the loud-speaker to suit the valve. It is important. 
that the loud-speaker or transformer should be connected 
as shown and not between the blocking condenser and 
+ H.T., as is frequently done. 

In both these cases the current which actuates the loud- 
speaker flows through the blockmg condenser and loud- 
speaker to earth, while only a small portion of the current 
flows through the choke, smoothing system, etc. This 
latter current may be made as small as desired by in- 
creasing the inductance of the choke. The maximum value 
of inductance of the choke is limited by its resistance; 
which if too high will considerably reduce the H.T. at 
the anode of the last valve and thus reduce efficiency. 

The value of condenser C, 
depends upon three points, 
viz., the impedance of the 
loud-speaker or output cir- 
cuit, the valve internal im-. 


about right, the increase of 
capacity being proportional 
to the decrease in valve in- 
ternal resistance. 

It is generally found that. 
with a good receiver the 
values of smoothing condenser and inductance required 
to prevent self-oscillation at audio- -frequency are > usually 
sufficient to provide good smoothing. 


quency it is desired to repro- uj 
duce. As a rough guide 2 o% 
mfds. per 6,o00 ohms i$ Po 
2 
© 
-= 


. 7.—Choke-capacity out- 

put circuit for use when the 

ud-speaker impedance is 
suited to the valve. 2 
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It is sometimes found in such systems that, however 
much smoothing is used, a certain amount of hum re- 
mains. ‘This residual hum may be due to causes other 
than lack of smoothing. One of these causes $ rather 
peculiar. l 

Referring to Fig 1 it will va seen that there is a path 
for a high- -frequency alternating current from the earth 
terminal of the set to — H.T. and thence via condenser 
C,, the rectifying valves, the capacity between windings 
of the power transformer to the mains, and vza the capa- 
city of the mains to earth. If the earth lead is not 
very short or the earth not good, the earth terminal will 
not be actually at earth potential, 7.e., 
_ difference of potential between the earth terminal and 
earth proper; this difference of potential will cause a 
current to flow through the above-mentioned path to earth. 
This path is intermittent, as rectifying valves are only 
conductive during part of the L.F. cycle; therefore, H.F. 


LOUDSPEAKER 


Fig. 8.—Combined choke-capacity and transformer output 
circuit for use with low-impedance loud-spzakers. 
current can only flow during this portion of the L.F. 
cycle, with the result that the current is intermittent. 
We thus have part of the carrier current in the aerial 
going to earth za@ the earth lead, and part we a circuit 
which is intermittently conductive. This results in the 
aerial current being modulated at the frequency or double 


the frequency of “the supply, according as to whether 


single- or double-wave rectification 1s used. 

This effect may be reduced to a negli- 
gible amount by inserting H.F. chokes 
in the rectifier system as shown in 
Fig. 9. | 


Effect of Various Types of 
Inter-stage Coupling. 

So far we have considered merely 
‘the simple case of resistance-capacity 
coupled receivers. While most of the 
remarks above regarding the design of 
mains units apply when various types of 
receivers are used, the type of receiver 
has considerable bearing upon its work- 
ing with a mains unit. 
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well known that the impedance of a hoke is proportional 
to frequency. For the sake of simplicity i in Fig. ro con- 
sider that the grid leak resistance R is high compared with 
the resistance of the valve V. 


H.F. CHOKE. 
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mig: 9.—Chokes inserted in supply ‘leads to keep H.F. off the 
rectifying valves. 


If we apply an alternating E.M.F. across a, b, Fig. 
10, a current will flow through L, and V,. At very low 
frequencies the impedance. of the choke will be negligible. 
and therefore the main P.D. will be applied in effect 
across ¢ and a, there being no drop of potential across 
the choke L,. In the circuit considered in Fig. 1 there 
was a considerable drop of A.C. voltage in the anode 
resistance, thereby reducing the voltage. across the first 
valve, as it is this voltage “that is magnified and causes 
reaction. It will be seen that the circuit shown in Fig. 
to will be more liable to oscillate than the circuit in 
Fig. 1. 

The above i is not strictly true, but situserntcs the general 
principle that choke coupling is more liable to give trouble 
than resistance coupling. Here again, however, it is pos- 
sible to use a separate smoothing system for the first 
valve. With transformer coupling the case is again 
different in that the reaction effect of a recéiver depends 
upon the P.D. developed across the primary of the first 
transformer and the frequency characteristic of the re- 
mainder of the amplifier. The amount of reaction in the 
amplifier will decrease as the resistance of the first valve 
is Increased, as this increase of ‘resistance will decrease 
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10.—A choke-coupled a nplifer with single-circuit smoothing ayete ni is more 


It is well known that a high-miagnifi- subject! to L.F. reaction than a resistance-capacity amplifier operating under the 


cation L.F. amplifier will not work “with 

a high-resistance H.T. battery. The same applies to 
mains units; a mains unit can be considered. as a high- 
resistance battery shunted by a condenser, except at “its 
resonant frequency. If, for irstance, choke-capacity 
coupling is used, we have the circuit in Fig. 10. It is 


same conditions. 


the alternating current through the primary of the trans- 
former, due to the back E.M.F. across the smoothin=z 
system. j 

The reversal of the transformer connections will reverse 
the phase of the reaction, and may in some cases stop 
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H.T. from the Mains.— | 
the oscillation; but what generally happens is that the 
frequency of the oscillation changes to one which suits 
the new arrangement. | | : 
In general, however, with the high voltages obtainable 
from mains units, very little advantage can be gained by 
using transformer coupling, as reasonably high magnifica- 
tion consistent with good frequency characteristics can be 
obtained from resistance or choke-capacity coupling. 
A point which must be borne in mind in direct-coupled 
amplifiers such as resistance or choke coupling (particu- 
larly the former) is that the phase of the reaction effect 
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changes 180 degrees for each valve. It is, therefore, pos- 
sible that, by adding a stage of magnification, the re- 
action may be reduced. This is only true when-the phase 
angle of the smoothing system does not change with. fre- 
quency, and is nearly zero. i 


In practice, however, the phase angle at frequencies 


above resonance is nearly — 90°. The angle of reaction 
will vary, therefore, -between — 90° and + go° nearly, 
unless the smoothing circuit is designed so that the phase 
angle is nearly zero for all frequencies that matter. “Most 


of the above remarks apply (in particular the use of H.F. 


chokes) to smoothing systems for D.C. mains H.T. 


| SOLAR ECLIPSE TESTS. 
 Short-wave Transmissions by the Radio Society of Great Britain. 


T is thought thst many experimenters would like to 
{ participate in the tests which have been organised 

by the R.S.G.B. This Society is confining its at- 
tention to the shorter wavelengths, and arrangements 
have been made for stations using wavelengths as indi- 
cated to transmit signals on June 27th, 28th, 29th, 30th, 
and July rst, commencing each day at 5.40 a.m. B.S.T., 
and closing down at 6.40 a.m. B.S.T. 


G5YG (Glasgow) ......... 100 metres; steady unmodulated 
carrier wave. 
G2NM (Surrey) .......... 90 metres; ’ ditto 


G2WJ (Palmers Green, N.) 


G6WW (Leicester)......... 44 metres ; ditto 
-G2OD (Gerrard’s Cross)... 32 metres; ditto 
G6IZ (Aberdeen) ........ 23 metres ; ditto. 


~ The following scheme has been devised in order to 
ensure that all stations receive a certain amount of atten- 
tion from listeners and others interested. A map which 
shows your nearest town or village is obtained, and then 
upon a piece of tracing paper or tissue paper a circle 
divided into six equal segments is drawn as shown in 
the sketch. It will be noted that each segment forms 
an angle of 60°, which can be marked out from a pro- 
tractor or by means of a pair of compasses. The draw- 
ing is now placed over the map so that the line ZZ inter- 
sects Borth (Cardigan Bay) and Birmingham and so that 
the point A comes immediately over Birmingham. From 
the following table the station to observe is selected :— 


Station Station 
Sector No. Wavelength. Sector No. Wavelength. 
SL spake nae ` 23 or 90 Ni vstaees .. 23 or 90 
2) apenas 44 or 100 No pee sis 44 or 100 
BI dadde nnes 46 or 32 , ME E 46 or 32 


Will any R.S.G.B. members who have received the 
‘© T. and R. Bulletin ” kindly note that the wavelengths 
of sectors $3 and N3 have been altered as shown above. 

Members of the general public taking part in the tests 
should insert at the head of the report their 
number, county, town and street, and house number in 
that order from top to bottom, and the report is best 
prepared on a sheet of paper: squared in tenths. Any 
phenomena occurring during the tests should be noted 
as nearly as possible to the nearest five seconds, and in 
this connection the time signals being transmitted by the 
B.B.C. will be of great assistance in correcting time- 
pieces. 
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46 metres; C. W. Morse code words. _ 


sector . 


Following the transmission of the station call signs for 
five minutes the Morse ‘signals should be noted, and if 
there is any doubt a blank should be indicated. 

Abbreviations have been prepared for use on the log 
sheets, and these are as. follow :— 


S.—Statics. 
S.E.S.—Statics extra strong. ` 
_F.—Fading. 


I.S.—Increase in signal] strength. - 
G.I.S.—Great increase in signal strength. 
S.G.—Great interference by statics. 
D.—Distortion. 


S.I.—Interference by other stations (here also state 


call of intérfering station if possible.) 

All reports and log sheets should be forwarded to the 
Hon. Organiser, Solar Eclipse Tests, Radio Society of 
Great Britain, 53, Victoria Street, London, $.W.1, after 
the tests, and any deductions or theories formed as a 


This diagram should be redrawn on tracing paper and used 
according to Instructions to indicate the stations to be observed. 


result of the observations will in due course be communi- 
cated to the technical Press by the Society. Readers 
should note that any information apart from that speci- 
fied above should be sent on separate sheets of paper, 
and not included in the daily log sheet of the receiving 
station. i 
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BELL CIRCUIT. 


When the loud-speaker is working 
on full volume on the local station 
difficulty may be experienced in hear- 
ing the electric house-bell. Some- 
times when the bell wiring runs 
parallel to loud-speaker leads the 
electrical disturbance due to the bell 
may be heard in the loud-speaker. 
Extending this idea one can make 
certain of always hearing the bell in 


the loud-spediker by connecting in the 


bell wiring a circuit LC tuned to 
the wav elength of the local station. 
When energised by the bell, this cir- 
cuit will radiate in the same manner 
‘as a buzzer wavemeter and will effect 
the aerial circuit of the receiver so 
that the vibration of the bell will be 
reproduced in the loud-speaker. The 


Tuned circuit for making house-bell 
audible in loud-speaker. 


tuned circuit may be introduced at 


any point in the circuit, preferably 
near the receiving room or aerial 
lead-in. H Jes: 
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BATTERY LEADS, 


A convenient method of anchoring 
battery leads when it is desired to 
dispense with terniinal panels is 
shown in the diagram. ‘* Clix” or 
similar sockets are fitted to the panel 
or the back of the cabinet. Both the 
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battery leads and the internal connec- 
tions to the set are soldered to tags 
at the back of the socket, while the 
battery lead itself is brought out 
through the socket. The mouth of 


A neat method of terminating battery 
. leads. 


the socket is usually bevelled .or 
rounded which prevents fraying of 


the insulation. F. P. 
0000 
NEUTRALISING “THE WIRELESS 
WORLD FIVE.” 


The trouble of taking off the back 
of the copper screen, disconnecting 
the H.T. leads and resoldering when 
neutralising this receiver may be 
obviated by including two flash-lamp 
adaptors and bulbs in the H.T. leads 
to the set. 

When the set as been tuned to the 
local ‘station the bulb in the first 
high-frequency transformer lead is 
unscrewed, thus breaking the H.T. 


VALVES FOR IDEAS. 


Readers are invited to submit brief ` 

details, with rough sketches, where neces- : 

sary, of devices of experimental interest 

for inclusion in this section. A dull 

emilter receiving valve will be despatched 

fo every reager whose idea is accepted 
for publication. 


Letters should be addressed to the Editor, " Wire- 
less World and Radio Review," Dorset House, 
Tudor St., London, E.C.4, and marked “ Ideas." 
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A Section Devoted to New Ideas and Practical Devices. 


current, and the neutralising con- 
denser adjusted until the signals from 
the local station are at a minimum. 
The bulb is then replaced and the 
process repeated for the second H.F. 
stage. | 

In addition to providing a con- 
venient method of breaking the H.T. 
circuits the bulbs also act as a pro- 
tective fuse and may be fitted with 
advantage to the detector and L.F. 
valves. F or convenience the adaptors 
should be mounted outside the screen, 
but in all cases they should be con- 
nected in circuit on the battery side 
of the Mansbridge by-pass con- 


densers. A.R. 
00.00 


CONDENSER SPINDLE. 

The sectional drawing shows an 
excellent method of increasing the 
diameter of obsolete condenser 
spindles for use with modern slow- 
motion dials. Most of these old con- 
densers were provided with spindles 
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CONDENSER 
SPINDLE 


Increasing the diameter of condenser 
spindle to fit modern slow-motion dials. 


consisting of a length of 2B.A. rod, 
whereas plain Hin. spindles are stan- 
dard on modern condensers. 

A length of din. brass rod is drilled 
throughout its length, preferably in 


-the lathe, and tapped 2B.A. To fix 


this bush on the spindle use is made 
of a small internal grub screw driven 
down inside the bush on to the head 
of the condenser spindle. 

F. J. W. T. 
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A Section Mainly for the New Reader. 


ARTIFICIAL RESISTANCE. 


T may not be generally realised 

that the method of testing the 
effectiveness of an H.F. transformer 
by the insertion of an artificial re- 
sistance, as advocated in these notes 
in last week’s issue, may be applied 
to the ‘‘ Everyman-Four >? receiver 
without the necessity for altering any 
connections. A consideration of the 
circuit diagram will show that a load- 
ing coil socket is inserted in series 
with the tuned H.F. transformer 
secondary. If the coil is replaced 
by a plug, the terminals of which are 
joined together by a loop of fine 
resistance wite, the conditions neces- 
sary for a test will be realised when 
the short-circuiting switch, primarily 
intended for the long-wave change- 
over, is ‘‘ opened.” 


o0o00°0 


EXPERIMENTAL SET CONSTRUCTION. 

HE majority of wireless compo- 

nents are intended to be perma- 
nently mounted on a panel or base- 
board, and it is always a matter of 
some little difficulty to arrange them 
conveniently when connecting up a 


containers will serve not only to 


prevent damage to the instruments . 


themselves but will also act as 
a support for the other com- 
ponents, which may be mounted on 
the top, or even on the back, and 
sometimes on one or both of the 
sides. When the circuit calls for two 
Or more condensers the boxes may be 


. placed side by side, a baseboard of 


' suitable size being screwed to their 


temporary receiver, either for experi- - 


mental purposes or for testing some 
new circuit. Variable condensers are 
probably responsible for the greater 
part of the trouble; even if .a rigid 
support is devised, noises are likely to 
develop in a few days’ time, due to 
the accumulation of dust between the 
vanes. 

Those who undertake the construc- 
tion of receivers in the manner under 
discussion will find that it is an ex- 
cellent plan to mount two or three 
spare variable condensers in stout 
wooden boxes, fitted with an ebonite 
front panel and terminals. These 
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upper surfaces. This gives solidity 
to the whole arrangement, and the 
edge of the board serves as a point 
of attachment for terminal strips and 
small pieces of ebonite carrying such 
components as filament rheostats, etc. 
If necessary, the baseboard may be 
of such a size that it overhangs the 
condenser boxes both at the back and 
sides, thus giving ample space for 
the mounting of a large number of 
components. 

If all the parts are secured to the 
removable base it is possible to detach 
it without disturbing the wiring, ex- 
cept, of course, that joined to the 
condensers, and to use the latter for 
other purposes, reverting to the ori- 
ginal circuit at short notice. 

The use of screening, which is so 
necessary in many modern H.F. am- 
plifying circuits, is not precluded, as 
metal sheets may be introduced be- 
tween containers. It has been found 
when connecting up receivers of this 
kind that it is most convenient to 
screw each container (with perhaps an 
inch or so of spacing between adja- 
cent ones) to a wooden strip running 
along the back. The H.F. valve 
holder, together with its coupling de- 
vice, is then mounted on the top of 
the associated tuning condenser. 

The boxés may conveniently 


measure about sin. by şin. by 6in. 


effectively. 


in depth, and should be made of wood 
at least gin. or, better, }in. in thick- 
ness. These dimensions represent the 
minimum size recommended. There 
is no real reason why the boxes should 
not be larger, and indeed a slight 
increase is sometimes necessary to 
give a clearance for the vanes of cer- 
tain §.L.F. condensers, which 
generally occupy a good deal of 
space when the condenser is in the 
middle of its scale. 
oo000 


A SOLDERING TIP. 
\ X Y HEN soldered joints are made 


in a wircless set with. every- 
thing zz situ it is often difficult to 
prevent the flux becoming spluttere:| 
on to the panel or surrounding com- 
ponents. Killed spirits may be the 
worst offender in this respect, but 
even the so-called non-corrosive fluxes 
are apt to wander into places where 
it 1s undesirable. Even if this does 


not give rise to noisy operation in. 


the finished set it looks very bad. A 
cleaner way of doing the job is to tin 
each component | 
points where the soldered connections 
are to be made before the final 
assembly is carried out. All traces 
of superfluous flux are cleaned off and 
the components assembled in their 
various positions. A touch ‘with a 
clean soldering iron then serves to 
sweat the various joints together 
This procedure has the 
advantage that one can use one’s 


. favourite flux and hold each compo- 


nent in the most convenient position 
to,ensure thorough tinning, instead of 
having to do the most critical part of 
the soldtring in awkward positions 
amongst the components of an assem- 
bled set. ° 


separately at the. 


A 


`. 
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VALVE INSULATION. 
HEN searching for the leak- 
ages which are often respon- 
sible for poor H.F. amplification and 
flat tuning, the possibility of faulty 
insulation in the valves themselves 
should not be overlooked, and it is 
advisable to test (by means of phones 
and a dry battery, if no more exact 
method is available) between plate 
and filament, grid and filament, and 
grid and plate. 


oo0oo0o0o 


A LOCAL STATION RECEIVER. 


T has been suggested from time 
to time in this journal that the 
simple arrangement of an anode rec- 
tifying detector valve followed by 
a single resistance-coupled 
frequency amplifier makes a perfectly 
adequate receiver for loud-speaker re- 
ception up to distances of five or even 
ten miles from a main station. It is 
essential, however, that the detector 
valve should be of the ‘‘ high-magni- 
fication ’’ type, and, moreover, that 
a considerable high-frequency volt- 
age should be applied to its grid. 
Even in the immediate vicinity of a 
transmitter, this latter condition may 
not obtain unless the aerial-earth 
system is moderately effective. 
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in The Wireless World for October 
27th, 1926. It should be pointed 
out, however, that the average aerial, 
particularly of the kind which, of 
necessity, is generatly erected in a 
town, has a very considerable H.F. 
resistance, and that the easiest way 
of compensating for the reduction in 
signal strength caused by this resist- 
ance is to fit an ‘‘ untuned ’’ aerial 
coupler. It is no exaggeration to say 
that under certain conditions the ap- 
parent loudness of signals will be 


almost doubled by this change, while 


in the great majority of cases a very 
appreciable gain will result. The cir- 


cuit diagram of a complete receiver of. 


this type is given in Fig. 2. 


This is one of the cases where the — 


good effects of a highly efficient coil 
will be felt, and it is recommended 
that an aerial-grid transformer of the 


design included in the ‘‘ Everyman | 


Four ’’ receiver (and in several others 


recently described in this journal) 


should be used. The anode resist- 
ance R, and the grid leak R, will 
have conventional values suitable for 
the comparatively high impedance of 
the valve with w hich the former will 
be associated, while a damping re- 
sistance R, of about 0.25 megohm, 


Fig. 2.—A detector-L.F. combination with resistance capacity coupling and *“ untuned ” 
aerial-grid transformer. 


A simple receiver of this descrip- 
tion has so many advantages that a 
hint as to possible methods of improv- 
ing its sensitivity and range may be 
of interest. It is generally recom- 
mended that, to avoid complications, 
a direct-coupled aerial circuit should 
be used, and a set on these lines was 
described with constructional details 


may be inserted as shown. An anode 
by-pass condenser, generally of not 
more than o.ooo1 mfd. capacity, is 
as a rule desirable ; it should be con- 
nected as shown in dotted lines. 

As a refinement, a grid potentio- 
meter may be provided ; many of the 
modern valves require for best detec- 


tion a more accurate adjustment of . 
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voltage than that provided by a 
tapped bias battery. In point of fact, » 
the majority of them operate best at, 
very roughly, two volts negative. 


This means that two dry cells should 


be used, the excess negative voltage 
being offset by moving the potentio- 
meter slider towards the positive end 
of the winding. i 

Finally, it should be pointed out 
that the substitution of a coupled 
aerial circuit- for a direct connection 
is least likely to result in an appre- 
ciable gain when the aerial is exces- 


sively short. 
0000 


SWITCHING OFF THE H.T. 


ROVIDED that the insulation of 

a receiver is as good as it should 

be, there is no real need to disconnect 
or switch off the high-tension battery 
when ‘‘ closing down.’’ As soon as 
the filaments of the valves become 
cold, the current flow from this bat- 


‘tery will cease entirely, unless there 


is leakage across its terminals. 

In spite of this, however, there may 
be cases where it is desirable, as a 
safety measure, to arrange for com- 
plete disconnection of the high-tension 
battery, and the most certain way of 


- doing so is provided by the insertion 


of a switch in each positive lead. 
Alternatively, a single-pole switch 
may be inserted in the lead joining 
H.T. — to L.T. —, although it 
should be realised that this plan will 
not preclude the possibility of short- 
circuiting sections of the battery be- 
tween any alternative tappings which 
may be connected up. 

It is sometimes recommended that 
a multi-pole switch should be fitted 
in order to switch off both batteries, 
but if this arrangement is adopted the 
switch should, strictly speaking, le 
of special construction, its contacts 


: being arranged in such a way that the 


H.T. circuits are completed before 
the filaments are lighted, and broken 
after they are extinguished. In other 
words, the anode circuits should not 
be interrupted while the filaments are 
glowing. 

From the foregoing it will be seen 
that the switching on or off of the 
high-tension battery is not altogether 
a simple matter, and probably the 
best advice to the average wireless 


“user is that this battery should le 


permanently in circuit, being discon- 
nected only when the receiver is to be 
out of use for a prolonged period. 

A 22 


-YUNE 22nd, 1927. 


_ THE CHOICE OF A CIRCUIT. 
-LTHOUGH the construction of 
a receiver, including a single 
stage of high-frequency amplification, 
_ does not present any very great diffi- 
culty, due largely to the fact that the 
windings of up-to-date transformers 
are arranged so that a ‘‘balance’’ may 
easily be obtained, the less experi- 
enced amateur should be warned that 
a ‘‘two-H.F.”’ set is a much more 
ambitious project, and that the 
chances of complete success are 
remote unless a good tested design 1s 

followed implicitly. l 

It is certain that an efficient single 
stage will give more satisfaction than 
two stages which are not working 
properly, and, moreover, under good 
receiving conditions, it is probable 
that one high-frequency amplifier 


‘(always provided that it is effective) 
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' will give sufficient magnification of 


any signal to which it is worth while 
listening. This does not apply, how- 


ever, when local recefving-conditions 


are bad—perhaps due to the use of a 
poor aerial-earth _system—or when 
high selectivity is necessary to 
eliminate a powerful near-by trans- 
mitter. . m 

It may be added that there are com- 
paratively -rare occasions when a set 
of almost unlimited sensitivity may 
be used with advantage from the 
point of view of long-range reception, 
even under the almost ideal condi- 
tions which sometimes obtain in 
country districts. Such circum- 
stances are likely to arise when the 
waveband on which it is desired to 
receive happens to be particularly 
free of interference and ‘‘ mush ’”’ 
and when atmospherics are absent. 


DISSECTED DIAGRAMS. 
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This is because the ratio of signal 
strength—even when amplified enor- 
mously—to extraneous noises will be 


good. 
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ELECTROLYTIC RECTIFIERS. 
HOSE who work with aluminium 
electrolytic rectifiers for H.T. 
supply are often troubled with exces- 
sive corrosion of the aluminium elec- 
trodes at the point where they enter 
the solution. 
by making the aluminium electrodes 
of round rod and fitting them with a 


tight sleeving of rubber tubing where 


they enter the solution. ` This rubber 
tubing should extend at least an inch 
above and below the surface of the 
solution. When rubber tubing is thus 
used it iş not practical fo use a layer 
of oil as is sometimes suggested, as 
oil ruins rubber after a short time. 


Practical Points in Design and Construction. 
No. 73 (a).—An A.C. High-tension Battery Elimimator. 


(Concluded from last week’s issue.) 


The present series of diagrams is intended to show progressively, and in an easily understandable 
manner, the various points to which special attention should be paid in the design of typical wireless 
instruments, and at the same time to assist the beginner in mastering the art of reading circuit 


diagrams. 


The eliminator shown below uses half-wave rectification, and is probably the simplest 
arrangemen! likely to give satisfactory results. 


The positive output connection is taken 
from the centre tap of the filament- 
lighting winding. 


HE smoothing choke in the 
high-voltage output lead should 
have an inductance of at least 30 
henries—preferably more—and an 
ample current-carrying capacity. 
This latter will depend entirely on 
the consumption of the set. Two 
chokes may be connected in series if 
necessary, and it should be remem- 
Dered that they should have a reason- 
ably low D.C. resistance. 
It is hardly possible for the 
smoothing condensers to be too large, 
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A smoothing choke ts inserted in the 


positive output lead, and two large 
s reservoir ’’ condensers are added. 


but, in the interests of economy, a 
capacity of as little as 2 mfds. may 


‘be tried for C,, C, atid C, should 


be of 4 or 5 mfds. 

.The choke in series with the low- 
voltagé output terminal (+1) should 
be of high inductance. This ter- 
minal will presumably feed the valves 
consuming only a small current, so 
a fairly large D.C. resistance and a 
low saturation current value are per- 


missible. An inductance yalue of 100 | 


henries is suggested. 


A lower voltage (+1) output is obtained by 
inserting a series resistance and another 
smoothing system. 


The series resistance should have 
a current-carrying capacity of two or 
three milliamperes and a maximum 
value of about 100,000 ohms. <A 
Wire-wound resistor with some five or 
ten tappings is suitable. It is im- 
possible to give an even approximate 
idea of the actual proportion of the 
total resistance required in circuit for 
a given voltage without knowing the 
current which will be consumed. 


_ The tapping point is best determined 


by trial and error. : - 


This may be avoided- 


788 


adit ff miN 


SRI AW T ETE 


TLE a' 


bhd TLI) i 
Tit: E Me: 


coat a TOPIC. 


A 


JUNE 22nd, 1927. 


Events of the Week in Brief Review. = 


SCHOOL WIRELESS. 

Over 3,000 schools now receive. the 
B.B.C. lectures from London and 
Daventry. Of these schools 372 came on 
the register during the last term. 

0000 
IN FRANCE, TOO! 

Wireless amateurs in the south-west of 
France are complaining bitterly of inter- 
ference to broadcast transmissions by the 
Government high-power station at Croix- 
d’Ilins, near Bordeaux. 


o0o00 
EXIT THE S.A. PIRATE ? 
In South Africa, which recently 


appeared to hold the world’ s record in 
the matter of wireless ‘ pirates,” the 
number of licensees jis increasing. 
According to the latest census, licences 
are held by 13,093 people. 


oo00 


SIGNALS AND THE ECLIPSE. 

A peony. designed log sheet for regis- 
tering signals received during the eclipse 
on June 29th has been 
Radio Association. Copies are obtainable 
from the hon. secretary, Mr, S. Land- 
man, M.A., 22 and 23, Laurence Pount- 
ney Lane, London, E.C.4. 


oo0oo0o0 


TRACKING A MOBILE TRANSMITTER. 

A direction-finding test with the object 
of plotting the route taken by a mobile 
transmitter is to be carried out on Sunday 
next, June 26th, by the Leeds Radio 
Society in conjunction with the Sheffield 
Society. The experiments will be con- 
ducted within a radius of ten miles from 
Penistone. 


iened by the 


0000 


NATIONAL BROADCASTING IN 
BELGIUM. 

A national broadcasting company, 
State-owned to the extent of 60 per cent. 
of its capital, is the latest proposal in 
connection with Belgian broadcasting. 
The scheme provides for a board consist- 
ing of eleven members, the chairman and 
five other members to be appointed by 
the Minister of Posts and Telegraphs and 
the remainder to be appointed by general 
meeting. 

The company would be granted 
authority to continue for ten years with 
oe right of extension for another five 

ears, 


- of Poland . 


WIRELESS GEOGRAPHY. 


“ This station is in Moscow, now a part 
aui it manages to get across 
in good volume.”—Northern Echo. 

And it seems to have taken Moscow with 
abe oo0oo0o9 
RADIO SOCIETY OF GREAT BRITAIN. 
“Fading in Radio ”? is the title of a 
lecture to be delivered by Mr. H. A. P. 
Littledale, F.R.Met.Soc., at this even- 
ing’s (Wednesday) meeting of the Radio 
Society of Great Britain at the Institution 
of Electrical Engineers, Savoy Place, 
W.C.2. This meeting will be the last of 


the present session, 
o000 


“ALL WELSH ” STATION. 

A resolution asking for the erection of 
an ‘‘all Welsh ”? broadcasting station was 
passed at the conference of the National 
Union of Welsh Societies held recently 
at Oswestry. 


TELEVISION IN FRANCE. 
France has come into line with other 
nations by duly producing her inventor 
of television. He is M. Valensi, chief 
engineer of the French Post Office. M. 
Valensi makes use of the cathode ray 


in his experiments. 
oo0oo0o0 


NEW MARCONI OFFICE. 

A new Marconi telegram office has been 
opened at 3,- Charterhouse Street, Lon- 
don, E.C.1. 

0000 


NEWS FROM ABERDEEN. 


Official figures show that an increasing 
number. of receiving licences are being 
taken out.in Aberdeen. This proves that 


wireless is not an expensive hobby. 
ooo0oo 


RADIO AND THE AURORA BOREALIS. 

The influence exerted on wireless recep- 
tion by the aurora borealis has formed 
the subject of researches by the director 


AIRCRAFT RADIO BEACON INAUGURATED. 
of Standards, with the wireless beacon which has been erected at Coll 
This installation is the first of 


land, for the guidance of civil alrcraft. 


Dr. G. Burgess, of the U.S. Bureat 


e Park, Mary- 
0 to be ‘erected 


at 200-mile intervals on the American civil airways. 
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of the Goodhaon wireless station, in 
Greenland. He states that tests-over a 
prolonged period have not revealed any 
increase or diminution in signal strength 
which could be attributed to the 
‘“ northern lights.” 

: - 0000 

WHEN ‘BIG BEN” ERRS. 

Those who rely on the broadcasting of 
‘ Big Ben” for the correct setting of 
their household clocks may be interested 
to learn that certain discrepancies in the 
performances of the famous timepiece 
have been noticed by the Astronomer 
‘Royal. In his report covering the year 
ended May 10th, 1927, the Astronomer 
Royal reports that ‘‘ Big Ben’’ was more 
than three seconds fast on nine days, 
between two and three seconds fast on 
122 days, between one and two seconds 
fast on 164 days, and less than one second 
fast on two days. For a time the clock 
was kept purposely about two seconds 
fast, as its chimes were used as a warn- 
-ing for the Greenwich broadcast time 
signal. ` 

0000 

ECLIPSE SIGNALS ON THE CONTINENT. 

No opportunity is being lost on the 
-= Continent to experiment during the 
eclipse on Wednesday next, June 29th. 
At the time of going to press we learn 
that the following stations will send test 
transmissions :— 

Paris.—Ecole Supérieure. W.L. 458 
metres. Transmits from 6.15—6.35 a.m. 

Madrid.—Union Radio (EAJ7). W.L. 
3735 metres. 6.10-6.35 a.m. : Dashes indi- 
cating wavelength. - 

Barcelona.—(EAJ1). 
a.m.: Concert, ‘‘ Serenata Española " 
(Albeniz), 3 minutes’ duration; ‘‘ Mal- 
lorca’’ (Albeniz), 4 minutes’ duration; 
Rondalla Aragonesas’’ ‘(Granados), 5 
- minutes’ duration;: ‘‘La Gran Via,” 
` . gelection (Chueca-Valverde), 10. minutes’ 
duration; ‘‘Jota,’’ from ‘‘ Dolores”’ 
. (Bruton), 8 minutes’ duration. 6.30: 
English talk. 7: Close down.. | 
` Madrid.—San Sebastian (EAJ8), 297 
metres. 6.10-6.35 a.m. : 
ing wavelength: E 


Berlin.—1,250 metres, . 577.. metres, 484. - 
6-9 am.: | 


“metres, and 215 metres. 
Musical and gramophone programme. | 
Pittsburgh.—(KDKA). 309 and 62 
metres. 4.35 a.m.: 
Grand Theatre, Pittsburgh. | 
_ Schenectady, N.Y.—(WGY). | 
metres. Programme relayed by 2XAF on 
32.77 metres. 3.30-4.30 a.m.: ‘‘ Radio 
Cavalcade.” , | 
- The times mentioned are B.S.T. 
0000 å o 


EIFFEL TOWER SIGNALS DURING 
Cora ECLIPSE. 3 


_ Special transmissions will be made by 
the Eiffel. Tower station in Paris under 
the direction of the Bureau Inter- 
nationale de l’Heure. Using the well- 


known call sign, FL, the Eiffel Tower 


will transmit. on 2,650 metres, spark . or 
interrupted C.W. The following .is the 
schedule of transmissions, the times 


being B.S.T. : 
6.30 a.m. to 5.35 a.m.—306 rhythmic 
a.m.—306 rhythmic 


time signals. 
6.30 a.m. to 6.35 
time signals. l 
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7.30 am. to 7.31 a.m.—61 rhythmic 
time signals. 

Special transmissions of a similar nature 
will also be made on the previous two 
days, June 27th and 28th, 
and 7 a.m. (B.S.T.). 


Oo000 
LOOKING AHEAD. 

Commenting on the progress likely to 
be made in wireless picture transmission, 
Mr. David Sarnoff, of the Radio Cor- 
poration of America, suggests that at 
some time in the future ‘‘ newspapers ”’ 
will be printed at home, each household 
being equipped with a photo-radioscope. 

ooo 


WHAT THE COLONIES SAY. 
- Colonial wireless papers, without excep- 
tion, are enthusiastic over the reception 
of short-wave programmes from PCJJ, 
Eindhoven. : 

The South African Wireless Weekly 
writes :—‘‘We would heartily welcome 
an efficient short-wave station. in Eng- 
land. . We can only once again ex- 
press the hope that soon something will 
be done in England, which at the moment 
seems to be the only important country 
without a short-wave station.”’ 

Describing the reception of PCJJ in 
Australia, Western Wireless writes :— 
‘The strength and clarity of the repro- 
duction, though only gramophone records, 
was remarkable.” | 

What a pity it is that the B.B.C. “has 
not been convinced that any of the pro- 
posals so far made are likely to be pro- 
ductive of that degree of efficiency which 
would justify the expenditure involved.” 

o000 


WIRELESS AT THE R.A.F. DISPLAY. 
The R.A.F. display at Hendon on 
Saturday, July 2nd, will furnish abun- 
dant interest to wireless enthusiasts. 
-The most novel event will be the aerial 
drill to music, briefly referred to in: our 
issue of June 15th. For obvious reasons 
the pilots would be unable to hear music 


from the ground. in the ordinary way. 


The music will therefore be broadcast. 
A microphone slung over the band posi- 
tion will pick up the music, whence it 


- will be transferred by means‘ of a land 


line to a central control room containing 
) There it 
will be amplified and broadcast from 24 
loud-speakers‘ erected so as to serve all 


public enclosures. At the same time a 
~ landline will: carry the music to a radio 


telephony transmitting station, whence it 
will be transmitted to the air. - Spectators 


_ will, therefore, be able to follow changes 


of manceuvre consequent upon changes 
of tune. 
the squadron leader in the air ‘will give 
the. words of command involved by 
changes of formation to his squadron by 
radio-telephony. His transmission will 
be received by receiving stations situated 
at remote points of the aerodrome and 
the signals transferred by land lines to 


. the control room, where. they will be 


amplified and broadcast to the spectators 
by means of the loud-speaker system. 

The installation of input and output 
circuits for wireless stations and the loud- 
speaker system involves the laying of 
some twenty miles of buried cable, 


at 6.30 a.m. . 


In addition, as tunes change, 
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TRANSMITTERS’ NOTES 
AND QUERIES. 


Transmitters in I.F.S. 
Amateur transmitters in the Irish Free . 
State are taking an active part among 
those engaged in experimental research 
on this side of the Atlantic. There are 
now seventeen stations licensed and most 
of these can be heard working nearly 
every evening on about 45 metres. Re- 
ports will be greatly appreciated. 
0000 
Also in Jamaica. . A 
On the other hand, we understand that 
NJ 2PZ, the station operated by Mr. J. 
F. Grinan, Kingston, is the only one 
licensed in Jamaica and that other calls 
purporting to originate from that island 
should be regarded with suspicion. 
ooo 


American Short-wave Tests. - 

The second 24-hour test, on June 4th 
to 5th, when the General Electric, Com- 
pany’s stations 2XAF and 2XAD were 
transmitting continuously, has aroused 
considerable interest. 

Among the reports received is one from — 
Messrs. Strätton and Co., Ltd., of Bir- 


. mingham, who send us a copy of the 


actual log of signals taken with a two- 
valve receiver from 1815 B.S.T. on Satur- 
day to 1812 B.S.T. on Sunday. Some 
trouble was experienced from atmo- 
spherics from about 2200 to midnight on 
Saturday and during Sunday afternoon. 
These appeared to affect 2XAF on 33.77 
metres more than 2XAD on 22.02 metres. 
The results generally were consistent with 
expectations, with the exception that for a 
period of five minutes between 4.40 and 
4.50 the signals, came in with unusual 
strength and clearness. During the hours 
of daylight the carrier wave from both 
stations kept strong, but became very 
sharp and the tuning critical. i 
0000 


As these stations are now attracting 
considerable attention, it may be con- 
venient to remind our readers that 


NU 2XAF transmits the Tuesday, Thurs- _ 


day, and Saturday evening programme of 
WGY on 32.77 metres, and NU 2XAD 


the evening programme on Sunday, Mon- 


EAR 59, 


day, Wednesday, and Friday on 22.02 
metres every week. In addition, 2XAD 
transmits the special programme from 
WGY every Tuesday from 4.0 to 5.0 p.m. 
Eastern American Time (10.0 to 11.0 p.m. 
B.S.T.), and at 6.45 p.m. E.S.T. each 
Saturday (12745 a.m., Sunday, B.S.T.); the 
complete schedule for the ensuing week 
is transmitted by ICW (Morse) from 2XAD 
and by telephony from 2XAF. 


We understand that reports received at 
Schenectady from Europe and South 
America indicate that the shorter wave, 
22.02 metres, is more effective when it is 
daylight at either the transmitting or re- 
ceiving end, but that when the whole 
area covered is in darkness the longer 
wavelength proves better. l 
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frequent 


YRITICISM of university ‘ rags ™ as freque 
and not alwavs undeserved, but never had 
foi 


students a better excuse their high spirits 
than that which made them turn Newcastle upside 
down in February last year. Jt all began in the 


Union Refectory at a lunch-time conversation concern- 
ing wireless in hospitals. Why should the Newcastle 
Royal Victoria Infirmary be behind the Fondon 
hospitals, and why should not the students of the two 
Newcastle colleges of the University of Durham 
organise an Appeal? Surely Newcastle was wealthy 
enough to equip its own infirmary! (These were days 
before the Coal Stoppage !) And so a committee got to 
work to put into practice their slogan ‘‘ Radio for the 
Royal!” ‘This slogan, by the way, was the outcome of 
a competition, the prize for which was two tickets for a 
college dance. 


How the Funds were Collected. 


Twelve hundred pounds was the estimated requirenient, 
and, inexperienced as were the studénts in the annual 
charity ‘‘ rags’? which are so successfully carried out in 
Glasgow and Manchester, it appeared a difficult enough 
task. An ‘‘ Appeal Week ’’ was set aside, and New- 
castle was prepared for this special effort by means of 
circulars and Press notices. The activities of the week, 
which were to culminate in a ‘‘ rag ’’ on the Saturday, 
included a broadcast appeal, a daily procession in the 
main streets of Newcastle of students wearing sandwich- 
boards and heralded by a drum-and-pipe band, an appeal 
by means of printed slips to patrons of city restaurants, 
the exhibition of special lantern slides in. local kinemato- 
graph theatres, a collection in the workshops and factories 
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and the placing of collecting-boxes in 


of the district, 
many of the shops. 

Thus the people of Newcastle were well acquainted 
with the students’ objects when the rag took place at- 


week. 


»? 


the end of the Women students in academic 
dress were ‘‘on duty ’’ ‘with collecting-boxes in all the 
principal streets of the city throughout: the day, whilst 
the men students, in fancy costumes which were anything 
but academic, held a mock coronation of. ‘‘ King Radio,” 
after which they dispersed to empty the pockets of the 
Novocastrians. How. successful they were may le 
judged from the fact that they collected over nine hun- 
dred pounds in this one day’s effort, bringing the total 
for the whole Appeal to over sixteen hundred pounds. 
It fell to the lot of the present writer to design the 
installation and supervise its erection, and with the “ample 
funds available the task has been a pleasant one. 

In the library of Newcastle Infirmary, a large room 
beautifully panelled in unpolished oak, was a handsome 
fireplace which had never been used as such, for the room 
was centrally heated by hot-water pipes. So the fire 
place became the home of the radio installation, and the 
illustration in ‘the title of this article shows how com- 
plete has been the transformation. The radio panel, 
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Wireless Installation at the Newcastle Infirmary.— 
at the right-hand side of the upper ebonite panel, is a 
straightforward two-valve set employing high-frequency 
and detector valves. The aeria! circuit is loose-coupled, 
to the grid circuit of the high-frequency valve, which, in 
turn, is coupled to the detector input by the well-known 
** tuned ancde °’ method. The circuit is shown in detail 
in Fig. 1. Stability rather than efficiency is required, so 
_ the grid circuit of the first valve is stabilised by means 
of a ‘‘ damping resistance ’’ of high value, as shown. 
The microphone amplifier panel at the left-hand side 
of the upper ebonite panel contains a one-valve amplifier 
fed from microphones situated either in the Infirmary 
chapel or the library itself. 
is shown in Fig. 2. These microphones are as used in 
the Marconiphone Public Address system, and are so 
siniple and effective that a brief description may be of 
interest. Experience has shown that a carbon granule 


REACTION 


DAMPING 
RESISTANCE 


Fig. 1.—Circult diagram of receiver unit. — 


microphone of the ordinary type can be made suitable for 
the faithful transmission of spéech and music by two 
important modifications: (1) by damping the diaphragm 
very heavily, and (2) by the use of very fine granules. 
Both these objects are fulfilled by the microphone in 
question in the manner shown in Fig. 3. _ 

The body of. the microphone consists of a piece of steel 
tube, A, of 2in. external diameter and 1}in. internal dia- 
meter and gin. long. At one end of this a thin gilt 
diaphragm, B, is securely stretched by means of the 
ring, C, and the nuts, D. To the other end of the tube 

is fixed a steel disc, E, and the little box so formed is 
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filled with “f Sorbo ’’ rubber soaked in- oil. A metal 
cup, F, +#in. in diameter, lined with carbon and half full 
of very fine carbon granules, is held near to the dia- 
phragm by means of the insulated steel bar, G, and a 
ring of soft felt, H, prevents the leakage of granules 
and further assists in damping the diaphragm. The 
sound-waves are thus received only by a small annulus. | 
In spite of its small dimensions this microphone is most 
responsive. It requires only one stage of amplification to 
deliver normal ‘‘ phone strength,” and it is remarkable 


Fig. 2.—Circuit of microphone amplifier panel. 


for its excellent pick-up. . It is shown in its shock-absorb- 
ing mount standing on the top of the instrument cabinet. 


The Main Amplifier. 


The output either of the radio panel or of the micro- ` 
phone panel is taken via the ‘‘ control panel ” situated 
between them to the lower amplifying panel. This is 
the main amplifier, and it provides two transformer- 
coupled stages of low-frequency amplification, the first 
by one D.E.5 valve and the second by eight D.E.5A 
valves, whose grids and filaments are all in parallel. 
Each of these ‘‘ second-stage °’ valves can deal comfort- 
ably with at least 250 pairs of 4,ooo-ohm telephones 
connected in parallel and fed from its output through a 
step-down transformer. Each of these valves is provided - 
with a milliammeter in its anode circuit as a check on 
distortion and grid bias. It is controlled by an ‘‘ on and 
off ’’ switch and a variable graphite resistance across the © 
secondary of its output transformer to act as a ‘‘ volume 
control.’’? There is also a pair of telephone plugs across 
each output circuit, so that an operator ‘‘ tuning in ’’ may 
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Fig. 3.—Section of carbon granule microphone, 
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Wireless Installation at the Neweastle Infirmary.— | 
hear exactly what is going to the wards. The circuit 
diagram of this amphfhier—Fig. 4—has been simplified 
by the inclusion of only one of the second-stage valves 
and its associated meter, switch, etc. | 

The control panel, already mentioned, can be recog- 
nised in the title photograph by its-two volt-nieters for 
checking H.T. and filament voltages. Its circuit is 
shown in Fig. 5. Below the voltmeter dials are two 
switches, one-on the right marked ‘‘ Radio-Microphone,’’ 
for connecting the,amplifier input to the output of radio 
set or microphone respectively. The other switch, on the 
left, is for switching the microphone amplifier . input to 
any one of the three microphones. 
switches again are two variable resistances acting as 
“volume controls ’’ to the outputs of microphone ampli- 
fier and radio set respectively. 


GRID 120V 6V. COM. GRID 
INPUT Ee oo 
() 


COMMON GRID 
COMMON — 


+120 V 
COMMON 


Fig. 4.—Circuit diagram of main amplifier. 


The cabinet containing all the above gear is supported 
on concealed castors, and when pulled out of its normal 
position discloses the original ‘‘ fireplace.” This is now 
a veritable telephone exchange, for all the input, output, 
and battery wiring is concealed in this space, and even 
the aerial lead-in comes down the chimney! Thus to 
external appearance, at least, the installation is truly 
‘* wireless.”’ | 
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of the buildings. 


Below these two. 
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The many miles of lead-covered wire needed to distri- 
bute the output of the amplifier to the bedsides of the 
patients run, as far as possible, upon the external walls 
Nothing of the installation is to be 
seen inside the wards but the telephones themselves and 
a neat bakelite fitting upon every alternate window-frame. 
Each ward is provided with a two-way switch which, when 
in the ‘‘ off?’ position, puts a ‘‘ dummy load ’’ upon the 


+2V +60V. MIC 2 MIC. 3 
. Ọ (8) O ©: 


. [COM- +6V}4120V, GRID OUTPUT 
Q Q O e 


RECEIVER 


FILAMENT 
VOLTS 


Fig. 5.—Control panel connections for checking volume and H.T. 
og _and L.T. voltages. 


amplifier equal to that of the telephones themselves. In 
this way the signal strength in the other wards on the 
same circuit is left unaffected. 

The telephones were selected with great care, for pre- 
vious experience of hospital installations had shown the 
writer that the roughest and most inconsiderate treatment 
must be expected in such institutions. The following 
requirements were therefore laid down as essential :— 

1. They must have no external nuts. 

2. They must have no adjusting screws or external 
screws of any kind that could be loosened without 
the aid of a screwdriver. 

3- The head-bands must have no leather or fabric 
coverings (for hygienic reasons). 

4. The ear-caps must be able to withstand frequent 
falls upon the hard floors. 

5. The flexible connecting cords must be provided with 
‘“ tension tags °’ to relieve the electrical connec- 
tions from all mechanical stress. 
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Wireless Installation at the Newcastle Infirmary.— 

6. The stirrups, swivels, and headbands must be very 

robust and not be likely to work loose. 

These conditions, necessary as they undoubtedly were 
for the installation under discussion, were satisfied by 
scarcely any of the many types of headphones upon the 
market. In fact, manufacturers have been slow to de- 
velop telephones really suitable for use in public institu- 
tions. They do not seem to realise the amount of misuse 
which must be borne by their productions at the hands of 
people who have not themselves paid for them! Nor do 


Fig. 6.—Switchboard of automatic battery-charging piant. 


they realise that 90 per cent. of the maintenance charges 
of a hospital installation is in telephone repairs. The 
makers of the ‘‘ Claritone ’’ headphones, however, have 
in the opinion of the writer, come nearest to the ideal, 
and their telephones have en used throughout the 
installation. 

A further requirement of.a hespieal installation is that 
it should require a minimum of skilled attention, for it 
must be remembered that to many hundreds of people it 
is their only relief from monotony and suffering, and reli- 
ability must have first consideration. For ,this reason the 
‘Newcastle Infirmary installation has been made entirely 
automatic, and , except for the use of the microphone and 
the occasional “‘ topping up ” of the batteries, the only 
attention it requires is the winding of a clock once a 
month. High and low tension current is supplied by 
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120-volt and 6-volt accumulators respectively. At a given 
time each day these are connected to the instruments 
by means of a time-switch and contactor. At the end 
of the day’s programme the time-switch again operates 
and the instruments are switched off. In falling to the 
‘‘ off °” position the discharge contactor starts up a motor 
generator which commences to recharge both high and 
But during the discharge period 
the filament current was taken through an ampere-hour 
meter, commencing at zero. The charging current also 
passes through this meter, but in the reverse direction. 
Thus, when the meter has got back to zero, a contact is 
made inside the meter, the ‘‘ charge ’’ contactor is re- 
leased, and the motor-generator switched off. If this 
were all, the batteries would receive exactly the same 
amount of energy as they supplied on discharge, and. 
seeing that their efficiency is not 100 per cent., they would 
run down in the course of time. The meter contacts are 
so arranged, however, that a small overcharge is given 
automatically. 


Battery-charging Plant. 


The batteries and their charging and control equipment 
are contained in a large cupboard in the basement of the 
infirmary immediately under the instruments which they 


operate. The cupboard is divided into two com- 
partments by a vertical partition. The right-hand 
compartment contains the batteries and is painted 


with anti-sulphuric enamel and provided with venti- 
lation holes. The left-hand compartment contalns 
the charging and switching gear, which was made to 
order by Messrs. Igranic Co., of Bedford. The two 
contactors are at the top of the slate panel. Beneath 
them are centre-zero charge-discharge meters for the two 
batteries, lower still are the special meter and the time- 
switch, whilst the motor-generator is screwed to the floor. 
The two wheel-like controls in the middle of the panel 
are for the purpose of controlling the mor ect charging 
rates of the two batteries. 

The foregoing description of this installation has been 
given in the hope that it may be of some assistance to 
those who may be responsible for future hospital instal- 
lations. The benefits of ‘‘ wireless °’ for invalids is so 
great that radio facilities will soon be regarded as an 
essential part of the equipment of a hospital. 

In conclusion, I should like to pay tribute to the excel- 
lent workmanship of Messrs. Marconiphone Co., Ltd., 
who were the contractors to the installation. 
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Next Week.— 
SPECIAL SHORT-WAVE ISSUE. 


An Article on HOW TO BUILD A 45—-METRE TRANSMITTER. 
Inexpensive and easily constructed for key or telephony transmission. - 
3 Can be operated from dry cells on small input, giving a world-wide 
: Morse signalling range. 
: Constructional Details for Building a SHORT-WAVE RECEIVER, 
: covering a wave-band of 20 to 7o metres. Many novel features 
are included. Suitable for the reception of short-wave broadcasting 
2XAF, 2XAD, KDKA, PCJJ (Eindhoven), and long-distance 
: amateur transmissions. 
> HOW TO BUILD AND CALIBRATE A WAVEMETER (18 
-to 200 metres). This wavemeter is of simple design, and a 
working calibration can be obtained without comparison with a 
standard. It can be used for tuning both transmitter and receiver. 
The sets described have been developed over a long period to meet the 


ope requirements of the short-wave enthusiast and embody well-tried 
practice. 
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T is a vexed question whether a wireless set 
which refuses to utter a sound or one 
which refuses to remain silent has the 
most shattering effect on the morale of the operator. 
Possibly silence is more easily explained away than 
shrieks, should the necessity for explanation exist; 
'“ silence is golden,” it has been said, but certain noises 
produced by receivers can only be described as brazen. 

In considering the causes of ‘‘ howling,” whieh is the 
purpose of the present article, we must givé careful 
thought to the different kinds of oscillation which can 
be produced ; these are many and various, and are all too 
frequently confused with each other. 

Let us take first the most generally familiar case, 
namely, that of a pure continuous wave oscillation on 
the wavelength to which the receiver is tuned. This is, 
of course, the most anti-social form of oscillation, and 
one which is very rightly condemned in all quarters, in- 
asmuch as it affects not only the user of the receiver, but 
also” his neighbours for a considerable distance. A 
receiver in a state of oscillation will give no evidence of 
its condition unless it is tuned in to a wavelength closely 
corresponding to that of a signal, when the characteristic 
heterodyne note will be heard over a certain range of the 
tuning condenser. A number of points on the dial will 
give such notes corresponding to various broadcasting 
stations, but in general no audible effect will be produced 
except by the aid of external signals. l 


Uncontrollable Reaction. 


The causes of oscillation of this kind depend on the 
type of circuit which is being’ employed. If a valve 
detector without a high-frequency stage is used, there 
should, of course, not be the slightest difficulty in con- 
trolling oscillation, though on occasions a highly efficient 
valve used in conjunction with too large a reaction coil 
may be impossible to stabilise. The golden rule is 
always to use the smallest value of reaction coil that will 
sive the desired effect ; such a course not only makes the 
set absolutely certain as regards oscillation, but also 
largely negatives the necessity for retuning the receiver 
after an adjustment of the reaction coil. 

In the case of circuits embodying stages of high-fre- 
quency amplification we are on more difficult: ground. 
Sets of this type have a general tendency towards oscil- 
lation when the aerial and high-frequency circuits are 
brought into tune with cach other. The cures for self- 
oscillation of this kind are many in number and cannot 
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possibly be dealt within any detail in the present 


ey 
A article. The oldest method consists of applying 
a7 damping in some shape or form to the aerial cir- 


cuit, usually by means of a potentiometer controlling 
the flow of grid current. A far more satisfactory way 
is to employ one of the many circuit arrangements m 


which the capacitative coupling due to the valves is neutral- ` 


ised. More recently again we have the various methods 
developed in America for stabilising receivers, of which 
the Loftin-White circuit is a good example. 

If one of the above methods of controlling oscilla- 
tion is embodied in the receiver there is still plenty of 
opportunity for snags in carrying it out. Only 
two tips can beegiven here: first, look after the high- 
frequency component of current flowing in the detector 
valve circuit and see that it is led in the right direction, 
c.g., by a by-pass condenser from plate to filament ; and, 
secondly, do not forget the by-pass condenser across H.T. 
batteries. Apart from these considerations, the factors 
dealt with in a previous article on the layout of the set 
should be borne in mind. 

A second form of ‘‘ howling,” which is essentially due 
to the high-frequency circuits, is fairly often met with. 
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Fig. 1.—Howling was experienced in a circuit of this type and 
still persisted when the H.F. valve V, was switched off. 


The symptom in this case consists of a squeaky note, the 
pitch of which is constant over a fairly considerable range 
of the tuning condensers, or, when there is miore than 
one high-frequency circuit, on bringing the latter into tune 
with one another. The effect is traceable to the high- 
frequency circuit by short-circuiting any tuning con- 
denser; if the howl stops under these circumstances it 
must be due to high-frequency effects. 

Two main causes of this form of howling are well 
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known ; first, the excessive use of reaction (or a state of 


excessive accidental regeneration) when one of the circuits 
has a grid condenser and leak; and, secondly, the modu- 
lation of the high-frequency currents by oscillations pro- 
duced in the low-frequency amplifier. 

Howls of the first type are simply due to exces- 
sive instability and yield to the treatment. outlined for 
the first class of oscillation. Howls of the second 
type open up larger questions. In reflex circuits they 
are very commonly encountered, and are not infrequently 
due to the use of a valve for double magnification pur- 
poses which has an insufficiently straight characteristic. 
Another cause of this trouble is interaction between the 
high-frequency and low-frequency circuits through the 
medium of the H.T. battery or through a leakage path 
of some kind to the receiver. 
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Fig. 2.—By connecting the tuned anode circuit to L.T.—with the 
H.F. valve switched off the howling produced in the circuit in 
Fig. 1 was cured. 


The third class of oscillation with which it is proposed 
to deal is that which consists of a persistent note, which 
does not alter in pitch when the high-frequency circuits 
are adjusted, and which persists when the tuning con- 
densers are shorted out. This is due to low-frequency 
regeneration pure and simple, the most comnion form 
of which originates from a grid lead of excessive length 
“connected to the detector valve. | | 

Any unnecessary length of lead or complication in the 
wiring of the low-frequency circuits is apt to lead to 
trouble of this kind, and it is well worth while, in lay- 
ing out the low-frequency amplifier, to pay careful 
_ attention to the points raised in a previous article. There 
is, however, a totally distinct cause of audio-frequency 
oscillation which must not be forgotten, namely, that due 
to impedance in the H.T. battery, which gives rise to a 
transfer of -voltage from the output to some point in 
the input of the receiver. _ 

A good test in order to check whether the trouble is 
due to the latter cause is to take a condenser bank of 
considerable size, say, 4 to 6 mfds., and apply it across 
the various H.T. tappings in turn. The oscillation may 
not be cured by this means, but a change in its fre- 
quency will infallibly indicate that the trouble is due to 

impedance of some kind in the H.T. battery. 


The writer came across a most unexpected trouble of- 


this kind in the case of a set which had a stage of` 
tuned-anode amplification followed by two I..F. stages. 
The set ‘howled persistently with the circuits in their 
norma] state, but when the return path of the tuned 
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anode was connected to L.T.—, instead of to its normal 
H.T. tapping, the howl at once ceased. The H.F. 
valve, it should be mentioned, was removed for both of 
these tests, so that the circuits were essentially as in Figs. 
1 and 2 respectively. 

The trouble was thus traceable to the transfer of the` 
alternating voltage set up in the H.T. battery back on to — 
the grid of the detector valve, and in this particular case 
it was cured by a choke-capacity output unit connected as 
in Fig. 3, the bulk of the alternating current being 
diverted through the loud-speaker to- the filament, and 
thereby not giving rise to any appreciable alternating 
voltage in the H:T. battery. However, it is worth noting 
that this defect exists in a tuned-anode circuit, and it is 
as well to consider the great advantage in this respect 
offered by a high-frequency transformer. 

It may be mentioned, in passing, that. by-pass con- 
densers across the high-tension are of amazingly little use 
in curing a howl of this character when there is a 
serious resistance in the H.T. battery. The choke-capa- 


= city output device seems to offer a far more fundamental 


and satisfactory way of safeguarding a receiver in this 
respect. 
“ Motor—-biking."’ 


A fourth class of oscillation which may be considered 
for the sake of completeness as a howl consists of a 
pulsating effect not: unlike the sound of a motor bicycle. 
The writer, in fact, fell into the habit of talking about 
this effect as ‘‘ miotor-biking ’’ as long ago as 1923, and 
it is-of interest to note that the term ‘‘ motor-boating ’”’ 
is now in common use in American radio journals to 
describe the same symptoms. l 

The trouble is always due to H.T. battery impedance, 
and was first encountered when using a resistance shunted 


. by a condenser in the H.T. circuit of an amplifier to 


produce ‘‘ automatic’’ grid bias. A reversal of one of 


the L.F. transformers in the amplifier cured the trouble 
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. Fig. 3.—Howling may frequently be cured by the use of a choke- 
capacity output circuit as the choke prevents the flow of A.C. 
from the last valve through the H.T. battery. 


at the expense of a certain amount of audio-frequency 
distortion, and ultimately grid bias batteries were resorted 
to as being safer. a 

‘* Motor-biking ’’ is also extensively found in ampli- 
fiers that are supplied from mains units, but as this is 
the subject of an article by Mr. H. L. Kirke appearing 
in this issue it would be superfluous to go further into 
the matter. | 
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The last form of howling that has to be considered 
is that due to the impact of sound waves on one of the 
valves of the receiver. The nature of the howl is 
usually quite apparent from the outset, inasmuch as it 
builds up very slowly from a faint noise to a consider- 
able volume, can be made to vary in intensity, and 
may even be completely extinguished: by moving the loud- 
speaker about tle room or pointing it in different direc- 
tions. 

The cure for howling of this type is the employ- 
ment of a proper shock-absorbing mounting for the de- 
tector valve of the set, and maybe for-other valves as 
well. The valve which is giving the trouble can usually 
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Making the Most of Summer. ; 


The present summer is proving @ 
‘bumper’? season for field days and 
other outdoor activities. No doubt 
favourable weather conditions- are partly 
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be identifed by the loud noise 2 produced on tapping it 
with the finger. 
A curious case of microphonic howling is sometimes 


- experienced in the case of receivers, ¢.g., of the super- 
-sonic type, 


which give a great deal of high- frequency 
amplification. In this case’ a howl ‘clearly -micro- 
phonic in character is sometimes produced on’ tuming-in 
a very strong carrier wave. As a rule, such howling only 
occurs when the station is being received at such strength 
as to cause serious saturation of the detector valve, so 
that when the volume is reduced to manageable propor- 
tions the effect disappears. The use of a shock-absorb- 
ing valve-holder is, however, indicated in. such cases, 
particularly on the first detector of a supersonic receiver. 


accumulators, including those of the type 
_ used on submarines. 
Hon. Secretary : Mr. Gerald S. Sessions, 
20, Grasmere Road, Muswell Hill, N.10. 
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responsible; at the same time there are 
undoubted indications that the clubs are 
recognising the value of maintaining en- 
thusiasm among members during the 
misnamed “slack °? season by means of 
well-organised field days, 
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Portables in the Field. 


In view of the programme of direction 
finding to be carried out on the field day 


of the North Middlesex Wireless Club’ 


next month, the last meeting of the club 
-was partly devoted to the examination of 
a 4-electrode valve portable set, con- 
structed by Mr. W. Gartland. The com- 
plete: receiver (2-valve) weighed only 
12 lb., and was contained in an ordinary 
attaché case with socket for ’phone plugs 
and. tuning control on the outside. The 
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FORTHCOMING EVENTS. 


. WEDNESDAY, JUNE 22nd. 
Radio Society of Great Britain.—Ordinary 
Meeting. At 6 p.m. (tea at 5.30). At 
the Institution of Electrical Engincers, 
Savoy Place, W.C.2 Lecture: ding 
in Radio compared with other Natural 
Phenomena,” by Mr, H. A. 


P. Little- 
dale, F.R.Met.Soc. 

North Middlesev Wireless Club.—Lecture: 
“ Electrolytic Rectifiers,” by Mr. A. J. 
Sim psor. 

Tottenham Wireless Society.—At 8 p.m 


10, Bruce Grore, Lecture: “ Work 
on Short Wares,” by Mr. S. V. Smith. : 
SUNDAY; JUNE 26th. : 


Tottenham Wirelcss Society.--Field Day. 
TUESDAY, JUNE 28th. 
Thornton Heath Radio Society.—At 8 
pm. At St. Paul's Wall, Norfolk Road. 
Demonstration for Beginners, by Mr. 
Welstead. : 


An Active Society. 

The Thornton Heath Radio Society, 
which holds its meetings every Tuesday 
evening throughout the year at 8 o'clock 
at St. Paul’s Hall, Norfolk Road, Thorn- 
ton Heath, has arranged a number of 
summer.events of special interest. A de- 
monstration by Mr. Atkinson of the vari- 
ous. kinds of valves on the club’s set on 
June 28th will be followed on July 12th 
by a demonstration for beginners in the 
efficient use of- grid bias and reactien. 
Features of the society’s meetings are 


the elementary evenings and open discus- 


sion nights. . The society has an energetic 
experimental section, and every endeavour 
is made to cater for all- radio enthmsiasts. 
Enquiries as to. membership are cordially 
invited by the Hon. Secretary, .Mr. 
C. H. Piper, 77, Torridge Road, T orton 
ie Surrey. i 


removal of the ‘phone plug automatically 
cut off the L.T. battery. 

It is hoped to have a number of port- 
able direction finders in the field on 
July 9th. 

A large receiver which was wi giving 
the results expected of* it’ was exhibited 
by Mr. G. L. F. Martin, and in the 
search to discover the trouble members 
obtained more information than would 
have been gleaned if the set had heen 
working perfectly. While the selectivity 
of the instrument was beyond reproach, 
it was found that the L.F. side was inefii- 
cient, distortion and overloading being 
noticeable. After careful-experiment and 
adjustment the set functioned satisfac- 
torily, a 

Hon. Secretary: Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


~ oogooo 


Advice on Accumulators. 


A large number of accumulators and 
components was on view at the last meet- 
ing of the Muswell Hill and District 
Radio Society on June 8th, when Mr. W. 
Schofield (of Messrs. Hart Accumulator 
Co., Ltd.) lectured on ‘ Electric Accu- 
mulators.”” Many valuable hints were 
given on the choice of an accumulator and 
especially its maintenance, while special 
interest was shown in the construction of 


° 


G. 5DC, ow ned and operated by Mr. W. T. Aked at Victoria Road, Thorntente¥ylde. 
The transmitter has a tuned grid circuit with grid modulation. Telephony tests froma 


this station have been heard in Brazil. 
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AN L.T. ELIMINATOR FOR 
' A.C. MAINS. 
Hitherto it has been a perfectly simple 
matter to purchase or build a reliable 
H.T. battery eliminator for A.C. mains 


which, when connected to almost any 
réceiver, has proved a more than satis- 


me Nowy 
hy, Agel 


Longton L.T. battery eliminator for use 
l on A.C. supply. 


factory substitute for any type of battery, 
but it has not been possible to do the 
same in the case of the L.T. battery, and 
resort has had to be had either to the 
use of special valves or to a trickle 
charge. ! 
Messrs. Longton, Ltd., of Guildford, 
Surrey, have now made it possible, how- 
ever, to dispense entirely with the use of 
the L.T. battery if A.C. mains are avail- 
able and no special valves or circuit 
arrangements are called for. The device 
consists essentially of a transformier 
which, in conjunction with an arc 
rectifying valve, produces a rectified cur- 
rent which is more than adequate to 
supply the L.T. current for a Jarge 
multi-valve set using modern dull-emitter 
valves of the 0.1 amp. type and a 0.25 
amp. super-power valve in the output 
stage. 


A 33 


This rectified current is passed ` 


Wireless 
World 


ANUPACTURERS- 


through a smoothing circuit, the leading 
feature of which is a large-capacity elec- 
trolytic condenser. It is necessary only 
to dissolve the salts supplied by the 
manufacturers in warm water and to 
pour this into the condenser to render the 
eliminator ready for use. The instru- 
ment requires no other attention than 
the ‘‘ topping up” of 
the electrolyte with 
water at prolonged in- 
tervals to compensate 
for evaporation. The 
rectifying valve has a 
normal life of 1,000 
hours and is renewable 
at a cost of 12s. 6d. 
The eliminator is 
suitable for use with 


valves, and has been 
tested by us with 
various types of set, 
perfectly satisfac- 
tory results having 
been obtained, the 
background being 
quite silent in every 
case, irrespective of 


whether the H.T. supply was delivered 


from an H.T. eliminator or from H.T. 
batteries. In one case the instrument 
was used for 24 hours constantly without 
ill effect. If desired the instrument may 
be used for the charging of L.T. bat- 
teries, and was satisfactorily tested for 
this purpose. The charging rate of a 6- 


volt battery is about 1.2 amperes or a 


2-volt battery 1.5 amperes. 
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LOUD-SPEAKER CABINET. 


Many amateurs prefer to construct a 
loud-speaker by fitting a loud-speaker 
movement to a horn either of home con- 
struction or one of the special papier- 
mâché types for which they may have a 
preference. Loud-speakers constructed 
in this way, although being sensitive and 
producing good results, are usually of 
somewhat ugly appearance. a 

Messrs. W. and Lock, 15, St. 
Peter’s Terrace, Bath, well known as 
manufacturers of wireless cabinets, have 
recently introduced a cabinet containing 
a loud-speaker horn so that a good loud- 
speaker is produced merely by fitting a 
movement. As a cabinet type loud- 


either 2, 4 or 6 volt - 
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v A Review of the Latest Products of the Manufacturers. 


speaker this new production is unlike 
other commercial models, as the loud- 
speaker stands vertically instead. of being 
turned to produce a horizontal cabinet, 
which is the common practice. 

The specimen examined was „built 
throughont of mahogany, and measured 
16 in. highx10 in. widex7 in. deep, and 
enclosed a properly supported papier- 
mâché horn. The grill was of particu- 
larly open design, and had a pale blue 
covering resembling silk. 

The cabinet is a specimen of high-grade 
work, is well ‘finished, and can be 
recommended where a loud-speaker is re- 
quired to harmonise with other furnish- 
ings. It might be mentioned that many 
of the cabinet loud-speakers at present - 


The new ioud-speaker cabinet of W. & T. 
Lock. It is fitted with an enclosed papier- 
miaché loud-speaker horn. 


on the market are fitted with an enclosed 
horn, as this form of loud-speaker is 
usually more sensitive than the dia- 
phragm type and is suitable for opera- 
tion on small input. 
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NEWS FROM. ALL QUARTERS. 


By Our Special-Correspondent. 


JUNE 22nd, 1927. 


A Running Commentary Triumph.—Keston’s Lost Opportunity.—Sir Henry Wood’s Debut.— 
Oscillation: A New Move.—De Groot Again? | 


Best Commentary of the Year. 

The best running commentary I have 
vet listened to came over the Atlantic on 
Monday of last week in the afternoon 
and evening, when 2XAD, on 22.02 
metres, broadcast the arrival of . Colonel 
Lindbergh in New York. 

If only the B.B.C. had been listening ! 

(Keston, by the way, might have 
attempted to relay this truly remarkable 
broadcast.) 

0000 
Many “Points.” 

No effort had been spared to give the 
American listener a complete bird’s-eye 
view of the progress of Lindbergh’s car 
. from the time he landed until arriving in 
Central Park to receive the official wel- 
come from the Governor of New York 
State. Indeed, it is doubtful whether a 
bird could have seen as much in the time, 
for the description came through from a 
dozen or more ‘‘ points,” the microphones 
being changed over with a swiftness 


which was almost bewildering. 
oo 


j 


Lindbergh’s “ Business Suit.” 
At about 8 p.m. (B.S.T.) the announcer 
‘was heard describing the scene at the 


War Memorial, with its  ‘ Eternal 
Flame,” where Lindbergh placed a 
wreath. ‘Colonel Lindbergh is wear- 
ing his business suit,” said the 


announcer, leaving the listener to con- 
‘jecture what type of garment that might 
be. Then the listener heard the impres- 
sions of an announcer on the 27th floor 
of the Metropolitan Building as the pro- 
cession passed and proceeded by the new 
building of the National Broadcasting 
Company up Fifth Avenue. It was also 
stated that the crowd lining the street 
was twenty-five deep, that the streets 
were impassable, and that showers of 
confetti and streamers were falling from 
all’ the surrounding buildings. 
oo 


In Central Park. 


Governor Smith’s speech of congratu- 
lation on the platform in Central Park 
was heard clearly, but unfortunately the 
same can hardly be said of Lindbergh's 
reply, which came through badly. This 
may have been due to fading or to the 
fact that the microphone was 
placed. 

During the address of welcome the 


badly ` 
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FUTURE FEATURES. 


London. 
Joxe 26TH.—Military Band Pro- 
_ gramme. Service S.B. from 
Liverpool. 


June 27rH.— Murray Ashford’s 
Concert Party, relayed from 
Felixstowe. | 

June 28rH.—‘‘ The Belle of New 
York,” a musical comedy by 
Hugh Morton. ; 

June 29r1.—Harrow Speech Day. 
Variety 
Chamber Music. 


Jcty+‘1lst.—Dominion Day Pro 


. gramme, . y 
Jury 2xp.—Military Band and 
Variety Programme. ` 


Birmingham. á 
JuNE 26rTH.—Light Symphony Con- 
cert. ' ef 


Jcty 2np.—Popular Orchestral and 
Vocal Programme. 


Bournemouth. 
Jcxe 27TH. — Instrumental 
Vocal Programme. 
Jury l1st.—Concert 
British Composers. 


| _ Cardiff. 
Jury 2xnp.—Orchestral Programme 


and 


of Modern 


relayed from Weston-supér 
Mare. 
Manchester. 
June 2711.—Spanish Sonatas and 
Songs. 


June 29rn.—“ Eclipse.” a topical 
sketch by J. L. Hodson. ~ 
. Newcastle. 
June 27TH.—Choral Singing and 
‘Cello Solos. ; 
JcLty 1st.—Orchestral Concert. re- 
layed from Whitby, and a play. 
Glasgow. 
June  26TH.—Instrumental 
Vocal Concert. 
Aberdeen. 
Jcxe 27tH.—Variety Programme 
and two plays. 
Belfast. 
Joxe 27Tu.—Military Band Pro- 
gramme and a play. 
Juxr 29rnH.—Orchestral Programme. 
“Black Out,” a Telescopic Re- 
view. 


and 


Programme and 
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: - 2LO on July 1. 


excited comments of the crowd could - 
often’ be distinguished. 
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Keston’s Lost Opportunity. 

The broadcast was a memorable ~one. 
It raised this question: Were the B.B.C. 
engineers listening? — | 

. - = + ©8000 
Query. | 

Who. was the wireless official who 
decided to appraise the qualities of the 
female staff at Savoy Hill in terms of 
‘* Millivamps ’’? 


A Delysia Item. _ : 
Miss Alice Delysia is to broadcast from 


oooo 


o0o0o0 
To-night’s Programme. 

A ‘‘ Musical Man-in-the-Street °” will 
provide the items for another of the “ My 


Programmes ” series to be broadcast from 
- ZLO this evening (Wednesday). 


It takes 
the place of the ‘‘ My Programme *” which 
arrange for this date. | 

- 0000 


Saturday’s Variety. 


A variety programme will be given on 
Saturday next by Sydney Fairbrother 
(Cockney humour), Barney O’Reilly (Irish 
ballads), Harold “Harvey (syncopated 
songs with guitar and ukulele accompan'- 
mn Ann Penn (impersonations), and 
Charles Heslop and Cyril Smith (enter- 
tainers). 


Safety First. 


~The adoption by the British Broadcast- 
ing Corporation of kilocycles instead of 
wavelengths elicits a timely warning from 
“ Vigilant.” 

“ Remember,” he says—‘‘ remember the 
therm ! ’’—‘‘ Beachcomber,” The Daily 


it was expected Mr. Arnold Bennett would 
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° Express. 


_ Sir Henry Wood. 


o000 


It has now been decided, as hinted 
in The Wireless World last week, that 
Sir Henry Wood’s broadcast debut will 
be postponed. until August 13th, when 
he will conduct the first of the ‘ Proms.” 
This will be a much more auspicious be- 
ginning than if the famous mnsician 
opened his broadcasting career by con- 
ducting the Wagner programme on June 
30th in the studio. 
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Curbing the Conductor. 


It is fortunate that most conductors in 
the studio are unaware of the restrictions 
that surround them. Most conductors 
' imagine that the music goes out from 
2L0’s aerial just as played. Sometimes 
it does. But if the conductor has an idea 
concerning the rendering of a piece differ- 
ing from that of the composer, the odds 
are that the composer’s idea will be more 
faithfully represented in the music broad- 
cast. 
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Controlling by the Score. 

This is one of the mysteries of 
** control,” the department at 2LO which 
is now presided over by the erstwhile 
B.B.C. Director of Music, Mr. Stanton 
Jeffries. 

The official in charge of control during 
a symphony concert is furnished with a 
copy of the score. It is by this that he 


Wireless 
World 


New Pill for the Oscillator. 


Tormented by a local oscillator, a friend 
of mine recently wrote to the B.B.C. for 
comfort and consolation. In reply he 
received a questionnaire which the Cor- 


e poration has prepared with the object of 


getting at the facts systematically, and 
with a minimum of irrelevant detail. 
These interrogatory forms, which contain 
five important questions, are to be issued 
to all listeners who send in complaints of 


oscillation. 
- oo0oo0o0 


The Questionnaire. 

The questions are as follow :— 

1. Is your set a valve or crystal? 

2. Does the distortion take the form of 
(a) howling, (b) sudden variation in signal 
strength, or» (c) complete cessation of 
signals? , 

If (a) state if the howling is continuous 
for periods of ten minutes at a time or 
longer. If (b) is the variation or cessa- 


LONG BEFORE BROADCASTING. The early days of wireless are bein 


by the Yolta Centenary Exhibition now being held at Como. 


recalled 


The two exhibits seen 


in the photo are replicas of Marconi’s first experimental apparatus using parabolic 
refiectors for the transmission and reception of wireless telegraphy. That on the left 


is the transmitter. 


The replicas stand side by side with a 


modern *' beam ” 


transmitters ! 


is mainly guided in the task of adjusting 
for volume. Consequently, a conductor 
who seeks for extravagant effects ‘‘ not in 
the score ” may waste his fragrance on 
the desert air, and his purple passages 
will get no farther than the purple pas- 
sages of Savoy Hill. 


Control Room “ Tyranny.’’ 

Whether the control room should exert 
this “tyranny” over the studio is a 
serious question, eae 


Where Danger Lies. 


No artist will give a piece of music 
precisely the same interpretation on two 
different occasions. And it is precisely 
this spontaneity of approach and treat- 
ment (within limits) which makes a per- 
former an artist rather than a machine. 


The control room idea of following the | 
score rather than the conductor has its 


dancers. 
A 35 


tion continuous for several days at all 
times when you attempt to listen? 

3. Is your set in perfect order? 

4. Are there any particular times or 
days of the week or types of programme 
during which the interference is more 
noticeable ? 

5. Could you in confidence name any 
person who, in your opinion, is likely to 
be causing the disturbance. 

oo 


Let’s Hope So. ‘ 

The above should save much futile 
correspondence; whether it will lead to 
the detection of offenders is another 


matter. . 
0000 - 


De Groot Again ? 


Statements have recently been made to 


the effect that Mr. de Groot had been 


approached by the B.B.C. with the object 
of regaining his services. I understand 
that the statements are untrue. 
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[n the case of de Groot, as in the case 
of other celebrities who have engaged in 
“ hotel broadcasts,” the B.B.C. negotiates 
only with the hotel proprietors, not with 
the individual artists. In the case of 
de Groot the question of his return to the 
microphone has been raised by the Picca- 
dilly Hotel, and although nothing has 
materialised, there is a strong probability 
that the famous Dutch conductor and his 
orchestra may broadcast again. 

2000 
Russian Exiles in Chiswick. 

A programme by Russian exiles is to be 
relayed from their English home at 
Chiswick on Saturday next, June 25. 
Besides M. Vladimir Polunin, the scene 
painter to the Diaghileff Russian ballet, 
who has taken a leading part in organising 
the show, those who will assist in the 
programme are Mme. Edezi, Mme. Marie 
Rabinek, M. Nicholi Rabinek, M. Ivan 
Ivanich Barnett, Mme. Rabinovitch, 
Mme. Ustinov, Mme. Duska Benois, M. 
Carlo Norway, W. H. Stanton, and M. 
Strachovsky. The compères will be 
A. P. Herbert and L. de G. Sieveking, 


who will make their announcements in 
English. 

0000 
Kilocycles. 


The decision of the B.B.C. to talk 
in kilocycles instead of wavelengths 

rovokes the comment which so often 
hoced on the lips of Victorian maidens : 
‘ Oh, George, this is so sudden ! ” 

If the decision had been taken last 
autumn, when the British public was in 
the mood to grasp the ‘Geneva scheme, 
with its dependence upon kilocycle calcu- 
lations, it would have been more compre- 
hensible. 

Coming at the present moment, the 
decision tempts one to think that an effort 
is being made to keep our minds occupied 
on any matter other than short-wave 
Empire broadcasting. | : 


The British Stations. 

The following is a list of the British 
stations with their wavelengths and kilo- 
cycle equivalents :— 


(e) 


Station. Wavelength. Kilocycles. 
Daventry ......... 1,604.3 187 
Aberdeen ......... _, 500.0 600° 
Bournemouth...... 491.8 610 
Glasgow .......... 405.4 740 
Plymouth ........ 400.0 750 
Manchester ....... 384.6 780 
London .......... 361.4 830 
Cardif wick vested pate 353.0 850° 
Birmingham ...... 326.1 920 
Newcastle ........ 312.5 960 
Belfast ........... i 300.1 980 
Liverpool ......... 297.0 1,010 
Hull 62 eesotsas 294.1 1,020 
Stoke ..........-. 294.1 1,020 
Swansea .......... 204.1 1,020 
Dundee .......... 294.1 1,020 
Edinburgh ........ 288.5 1,040 
Leeds. re 277.8 1,080 
Nottingham ...... 275.2 1,090 
Shefheld .... ..... 272.7 1,100 
Bradford ......... 252.1 1,190 

0000 


A Yodelling Programme. 

Yodel songs have an attraction of their 
own, especially. when sung by a native 
of Switzerland. On July 7th Marthe 
Hugentobler, the Swiss yodeller, will 
broadcast from the Dundee station, in a 
recital of old Swiss yodel airs. 
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The Editor does not hold himself responsible for the opinions of his correspondents. . 
Correspondence should te addressed to the Editor, ‘‘ The Wireless World,” Dorset House, Tudor Street, E.0.4, and must be accompanied by tho writer’s name and aådres. 


EMPIRE BROADCASTING. 


Sir,—May I take advantage of your offer to write you in 
regard to. Empire broadcasting ? Doubtless you have heard of 
the Holland station’s (PCJJ) recent success. London was re- 
broadcast last Friday night, and I received the {ransmission 
almost word perfect; it was like being home again to hear 
the same old announcer’s voice. Mine is a three-valve home- 
constructed set, and I use an aerial of only 0ft. Holland I 
listen to every night he works, but the six hours’ difference 
in time makes many fans prefer to stay in bed rather than 
turn out at 1 or 2 a.m. 

If by your efforts a short-wave station should be erected at 
home, I hope you will put this matter forward. The best 
time for them to broadcast, in my humble opinion, would be 
from midday, so that it would be received here in the even- 
ing, 6 p.m., our time, and a wavelength of 30 metres should 
be used, this being most free from static. 

There is an enormous interest in India. I know of hundreds 
of keen fans; many spend hours listening to Morse, there 
being little else to listen to. Think what it will mean to 
many lonely souls, miles from anywhere, if they can only 
hear a few words from home. The stuff is Here in the shops, 
everything of the latest to be had, but what is the use of 
building or buying sets if there is nothing to listen for? This 
is the usual cry. Think what it will mean to the trade at 
home if we had enough encouragement to build sets. The 
millions of folk here who would buy sets like hot cakes if 
England would only wake up to these facts. 

Calcutta, M. S. HALES 

May 26th, 1927. (T. E. Bevan and Co., Ltd.). 


‘Sir,—You will be interested to hear that PCJJ continues 
to be received very well here on his 30.2 metre wavelength. 
On May 20th, with characteristic enterprise, the Philips Com- 
pany carried out a relay of Daventry through this station, 
thus demonstrating in a convincing manner the possibility of 
Empire broadcasting. Practically the whole of this trans- 
mission was listened to here, and although the strength was 
wonderful the quality was open to criticism. There was a 
definite cut-off of the higher audio-frequencies, for the sibilants 
were missing from a man’s voice, and a woman speaking or 
singing was very difficult to follow. As this fault was not 
noticed in speech actually from Holland, but only in that re- 
laved from Daventry, it would appear that the fault was in 
the amplifier between the Daventry receiver and the PCJJ 
transmitter, and not due to any effect caused by the use of 
such a wavelength for telephony No doubt our Dutch bene- 
factors will have remedied this defect before very long. 

I wish you all success in your endeavours to create an 
interest at home in broadcasting to the Dominions. I should 
like to add that the suggestion that the beam services may 
be utilised for sending programmes to the Dominions and Colo- 
nies for retransmission on the normal broadcasting wavelengths 
would be only a half-measure. In this country at least the 
range of broadcast stations is very limited for most of the 


year because of the prevalence of atmospherics. In any case 
such relays from home would of necessity be infrequent, as 
they would interfere with the working of the proposed beam 
telephone services. What is wanted is a regular programme on 
a wavelength in the 26-35 metre band, which (if of the same 
power as PCJJ) would not be interfered with by anything 
short of a local thunderstorm. < E. J. H. MOPPETT. 
Roorkee, U.P., India, May 25th, 1927.. - 


Sir, —In your issue of May 4th yôu ask for opinions from 
overseas readers regarding short-wave Empire transmission. 

The London programme which has recently been received in 
India via Holland has been the subject of enthusiastic notices 
in the Press out here, and I am convinced that if a regular 
short-wave transmission could be instituted it would be a 
source of great delight to us exiles. 

I believe I am right in saying that short waves travel as 
well, if not better, by day than by night, and also that they 
are not nearly so liable to interference from atmospherics. 

At present out here to listen in fo Europe one has to wait 
till about midnight, and, except during the cold weather months 
the appalling atmospherics which prevail render reception prac- 
tically impossible. Both these disadvantages would be done 
away with by short-wave transmission. 

As far as the residents of this station are concerned we 
would be very ‘grateful for anything you could do to bring 


about this transmission. 
MAJOR G. W. P. MONEY. 
Almora, U.P., India, May 24th, 1927. 


Sir, —As I am writing this letter I am listening to what, in 
my opinion, is an excellent argument in favour of England 
having a short wave station. It is a transmission relayed by 
2XAD on 22.02 metres from WMYC of Lindbergh’s reception 
in New York, with a continuaus running commentary: by 
announcers in various parts of the city. 

The transmission was first picked up at 6.50 Po B.S.T., 
when the announcer was heard to say that about 50, 000 people 
were massed in Broadway alone. At about 7 p.m., a band in 
the parade was heard, and at 7.5 p.m. Lindbergh arrived seated 
on the hood of his car. The cheers and clapping were clearly 
heard. We were then switched over to the City Hall, where 
fragments of various speeches were heard. At about 7.45 p.m. 
Lindbergh left the Hall amidst frantic cheering. Next announce- 
ments were heard from the 25th floor of the Municipal Build- 
ings. After this a big fade took place, lasting till about 
8.15 p.m. Since then signal strength has increased until now, 
8.45 p.m., every word can be heard. I have just heard. that 
Lindbergh has put a huge wreath on some memorial in, I think, 
Fifth Avenue. 

Two or three more announcers in various streets have been 
heard. The description of the vast crowds and the double lines 
of police and soldiers provides intensely interesting padding 
to the rest of the account. 

America is letting the world listen to the way she greets her 
heroes, why cannot we do the same? 
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Although reception is far from perfect, yet it is good enough 
to have kept me, with the earphones glued to my ears for two 
hours, intensely interested. ` 

I could tell you a great deal more of what I am hearing, but 
I think I have told enough to make you realise how interesting 
this reception is. - 

Now, at 9.10 p.m., I am able to get the transmission through 
a loud-speaker. H. WHITAKER. 

Illingworth. 

June 13th, 1927. 


VALVE NOMENCLATURE. 

Sir, —The Radio Manufacturers’ Association of America have 
formed a Vacuum Tube Committee to consider attempts to 
standardise valve nomenclature. They have approached three 
radio engineers in this country who have been closely asso- 
ciated with valve development with a view to co-operation in 
this matter. ` f Bae 

As one of those approached, [ am requesting the hospitality 
of your columns to invite from valve manufacturers, radio 
societies and members of the public suggestions towards the 
solution of the problem of classifying in a convenient manner 
the different types of valves used to-day. Any suggestions sent 
to me will be forwarded to the committee in the United States. 

How far it ‘s practicable to classify the large number of 
British valves it is difficult to say. The fact remains, however, 
that nearly all types convey no information whatever regarding 
the filament voltage, filament current and voltage amplification 
factor or impedance. The nearest approach to satisfactory 
nomenclature is that applied to Burndept valves, but obviously 
more can be done to indicate the vital factors relating to 
voltage amplincation and impedance. 


The problem is a difficult one, and perhaps a satisfactory 


solution would be too complicated for general use by the public. 
The question, however, deserves full investigation, and, in my 
rivate capacity, I shall be only too happy to forward any 
British suggestions to an American industry which has honoured 
us by an invitation to co-operate with them. 
JOHN SCOTT-TAGGART. 
2, Melbourne Place, Aldwych, London, W.C.2. 


TELEVISION. 

Sir.—Your Editorial of June Ist on Television surprised me 
considerably., Surely you have seen the Press of the country 
during the past two years and have read that a British in- 


ventor has given not one but many successful public demon- 


strations of television? p 

However, we will let that pass, and instead I would refer 
you to a book written by your contributor, Mr. A. Dinsdale, 
entitled ‘‘ Television,” published in 1926, and purchasable on 
almost any bookstall. | ! 

In it, having referred to the various systems of television, 
he says of Baird, on page 49: “ Baird was not discouraged. In 
the obscurity of his attic laboratory he worked on—money was 
becoming scarce : results had to be achieved—and achieved they 
were. | 

“On January 27th, 1926, a strange gathering thronged the 
stairs leading to the little attic laboratory in Frith Street. 
Baird had at last achieved television.” The italics are mine. 

The paragraph refers to a demonstration given to over 40 
members of the Royal Institution, and further down it is 
stated, “ Living human faces wers transmitted between two 
rooms by television. . . . As one of the members said (of the 
Royal Institution), ‘He has got it. Development is now 
purely a matter of L.S.D.’” i 

A footnote to this part of the book refers to accounts in The 
Electrician of June 28th, 1926, and Nature of July 3rd, 1926. 

This, I think leaves little doubt as to who was really first 
to demonstrate television successfully and in public. 

I am inclined to think that you, like other Englishmen in the 
past, are ignoring the sterling and basic work of your country- 
men and lauding the efforts of foreigners who have copied and 
exploited British discoveries. 
and again with wireless, in which the key discoveries of, I think 
it was Hughes, were discountenanced by members of the Royal 
Institution, whe told him his discoveries could be cxplained 
by existing electrical and natural laws. They were, but never- 
theless he had discovered wireless. 
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There is one point about your description of the A.T. and T. 
Company’s demonstration that needs explanation. What did 
they do with their thousand men? I cannot conceive how they 
employed them all unless, as-one illustration suggests, two or 
three looked on while one-man worked. Perhaps they used 
them as a sort of chorus to come in at appropriate moments 
and sing ‘‘ Who invented television? We invented television, 
the great A.T. and T Company.” Of course, the figure may 
have been quoted to give a false idea of the difficulty of work- 
ing television, particularly as the A.T. and T. Co. have care- 
fully copied some of Baird’s patents and have not acknowledged 
the use of them. 

Baird’s demonstrations never required more than two people— 
one to act as “subject’’—unless, of .course, you include the 
commissionaire at the door, the lift man, the power station 
hands, the people who made the various pieces of apparatus he 
uses, and soon, Then, of course, you can produce as imposing a 
total as the regiment that the A.T. and T. Company wastea 
its money, on. - 

Reading between the lines, it rather looks as though the A.T. 
and T. Company were fishing to get the key invention to tele- 
vision by trying to make it appear impossible or at least very 
costly. Colour is given to this idea by the fact that a British 
company was floated some weeks ago for the purpose of put- 
ting television apparatus on the market and starting television 
broadcasting. W. C. FOX. 

London, N.W.11. June 8th, 1927. 


Sir,—Following your Editorial comment in the issue of June 
Ist on the first successful demonstration of television, one reads 
with interest the observations made by the Baird Television 
Development Company in your issue of June 15th. As the 
statements made might be convincing in support of the priority 
as well as the success of the Baird system, might I suggest that 
a demonstration of the Baird apparatus should be given before 
the Radio Society of Great Britain which could be fully 
reported on in the pages of The Wireless World? As a wire- 
less enthusiast who is distressed by the sensational statements 
which appear in the daily Press on scientific matters and on 
wireless in particular, I feel that you were right in your com- 
ment, The importance of the matter now demands a well 
authenticated demonstration, not before non-technical newspaper 
men or general or journalistic scientists, but before those who 
have kept a keen watch on television progress—the wireless 


` amateurs. 


One has not forgotten, of course, the paper read before the 
Radio Society of Great Britain on the Baird system, but among 
those who have studied the problem of television this paper 
was far from complete and was subsequently commented on 
by M. Mihaly in the pages of Experimental Wireless, and many 
amateurs still await with interest a reply to the points raised. 
The paper was not accompanied by a demonstration, although 
Mr. Baird has frequently stated through the daily Press and 
illustrations have appeared in publicity pamphlets indicatingthat 
the apparatus is of simple construction and can even be used in 
conjunction with our broadcasting service for the home recep- 
tion of moving pictures. 

In spite of the progress which Mr. Baird has undoubtedly 
achieved, the wild statements which he has permitted to appear 
in the daily Press leaves considerable doubt in the mind of the 
enthusiast as to the merit of the apparatus with which Mr. 
Baird claims the distinction of having given the first successful 
demonstration of television. A. J. DIXON 

Ponders End, Middlesex. June 15th, 1927. (G6PD). 
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TELEVISION—A SUGGESTION. 


Sir,—May I make a suggestion for what it is worth? Tele- 
vision will,probably never be an accomplished everyday fact until 


.the problem of synchronisation has been solved. I suggest that 


a great wireless station should be set up to transmit, on a 
specially reserved wavelength, a signal at equal intervals of time, 
like a great clock ticking across the world. The signal sent out 
could he of any desired frequency, and, by its use, not only 
television apparatus, but also clocks, could be synchronised 
throughout the world. The station would be supported by users 
of the service. 7 G. CHAPMAN. 
Hockley, Essex. June 8th, 1927 _* 
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Questions should be concisely worded, and headed “ Information Department.” Each separate question must be accompanted by a 


Transformer Ratios. 


l have two L.F. transformers, one of 
which has a 5:1 ratio and one a 
3:1 ratio, and I intend to incor- 
porate these in a four-valve receiver, 
Which ratio should be used in the 
first stage? Va Ih 


From the point of view of ratio alone 
it is quite immaterial which instrument 
is used in the first stage. We presume 
from your letter that you are building 
; a four-valve set with one H.F., detector, 
and two L.F. stages, and are going to 
make use of valves of about 20,000 to 
30,000 ohm impedance in the first three 
positions, with a good power valve of 
about 3,000 or 4,000 ohms impedance in 
the output stage. If this is the case, 
of course, both transformers should have 
a high-inductance primary which (owing 


to difficulties of manufacturing a high-. 


ratio instrument with a high-inductance 
primary) means that the transformer will 
have a ratio not exceeding 3 or 5.5:1. 
If you could state the primary inductance 
of your instruments, we can help you 
better, but as it is we do not suppose 
that your 5:1 instrument has a high- 
inductance primary. Possibly, the 3:1 
instrument has a much higher primary 
inductance, although we have had cases 
brought to our notice of transformers of 
3:1 and 5:1 ratio respectively having 
the same primary inductance, the smaller 
ratio being obtained by the rather use- 
less procedure of pulling off a number 
of the secondary turns. In such cases, 
of course, it is immaterial which trans- 
former comes first, but, acting on the 
assumption that your 3:1 instrument has 
a higher inductance primary than the 
5:1 ratio, we should suggest the lower 
ratio in the first stage, whilst you might 
try the higher ratio one in the last stage, 
using, however, a valve of lower imped- 
ance, say 7,000 to 10,000 ohms impedance 
in front of it. This should give satis- 
factory results if your transformer is by 
a good maker, but if otherwise there is 
considerable ‘risk of it saturating under 
normal plate current of a 7,000 ohm 
valve 


stamped addressed envelope for postal reply. 


Uncontioliable Oscillation. 

I have a four-valve receiver (H.F.-Det.- 
2 L.F.) of which the circuit dia- 
gram is given on the attached sheet. 
This set worked quite satisfactorily 
with bright-emitter valves, but since 
I have changed over to dull emitters 
it has been almost impossible to pre- 
vent oscillation, which is produced 
when a station is tuned in. I had 
gathered from various remarks in 
your journal that the new valves are 
in every way an improvement over 
the old ones, and must admit that I 
am disappointed, Can you make any 
suggestion? A. D. L. 

The circuit you are using (of which the 


H.F. detector portion is reproduced in 


Fig. 1) includes no stabilising device, and 
we are not surprised to hear that uncon- 
trollable oscillation is produced when a 
modern H.F. valve of higher efficiency is 
substituted for the bright emitter. There 


Fig. 1.—Circuit of H.F. and detector 
valves in the eke referred to by 


` 


is normally a good deal of coupling be- 
tween plate and grid circuits, oscillation 
heing checked only by the load of the 
direct-coupled aerial; this is evidently in- 
sufħcient when a better valve is used. 


We strongly recommend you to rebuild 
to a more up-to-date circuit, but if you 
do not care to do so it might be worth 
while to try the effect of short-circuiting 
the reaction coil holder and/or altering 
the relative positions of grid and anode 
coils. The application of a positive grid 
bias to the H.F. valve by means of a 
potentiometer would certainly stabilise 
the set, but this is only a palliative, and 
a bad one at that. 
- ooo 


Background Noise. 
I understand ‘that it is possible to hare 
what is known as a “ noisy” valre 
-in one’s set. ‘Can you please explain 
this?—T, L. V. 


In the average loud-speaker set there is 
always a certain -unavoidable background 
of noise, although in a properly con- 
structed set this js neghgible. In some 
cases, however, the noise is excessive, 
and it may be found that it is not trace- 


‘able to any defect in. the set itself but 


is due to one of the valves, Modern 
valves are of a very high standard, and 
do not usually suffer from this defect, 
although one may still occasionally come 
across a specimen which has accidentally 
slipped through the exhaustive tests 
carried out by manufacturers without 
this defect being detected. 


0000) 
Logarithmic Condensers. 

I am building the ‘“All-Wave Four” 
receiver, I have, however, several 
variable condensers of the near 
logarithmic type, and should like to 
enquire whether I can usc these in 
the receiver or whether it is neces- 
sary to purchase the S.L.F. type as 
used ‘by the authors? N. P. 


It would be quite in order for you to 
use these condensers in the receiver in 
question, and thus save yourself the ex- 
pense of buying the ones used. We would 
point out that an additional saving of 


expenditure can be ‘nade by using a plain 


dial on ‘the aerial condenser, since the 
tuning of the aerial is naturally compara- 
tively flat, and an expensive slow-motics 
movement would be rather superflnous. 
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Neutralising Unnecessary. 

I wish to modernise my receiver, the cir- 
cuit diagram of which is attached, by 
substituting the present H.F. coup- 
ling by either a neutralised tuned 
anode or transformer. Do you think 
that the change would be worth 
while ? K. St. J. F. 


We think it would be a mistake to go 
to the trouble of putting in a neutralised 
coupling unless at the same time you 
- change your aerial tuning circuit, which 
at present is direct-coupled with a 
parallel tuning condenser. As you do not 
complain of lack of stability, we expect 
that. the H.F. valve is stabilised by the 
aerial load, and there would be no advan- 
tage gained by neutralising as suggested, 
although it is possible that a more efficient 
H.F. transformer would improve sensi- 
tivity. 

oo00 
Indoors or Outdoors ? 

4 have built a four-valve receiver, using 
one H.F. stage, and am making use 
of the high-efficiency aerial-grid and 
intervalve H.F. transformers de- 
veloped by THe WıreLess WORLD. 
Results have been excellent in every 
way on the normal aerial, but the 
results on an indoor aerial do not 
satisfy me. I have 15 turns in the 
aerial coil, with a tapping at the 
8th turn, but on connecting the in- 
door aerial to either of these ter: 
minals results are poor. I should 
mention that the aerial consists only 
of a length of flex slung across the 
room. : J. C. B. R 

The trouble which you are experiencing 
will probably disappear entirely if you 


connect your small indoor aerial direct to . 


the top of the grid coil of the H.F. 
valve instead of to terminals A, and A,, 
which should be used only in conjunc- 
tion with an outdoor aerial or a very 
large indoor aerial; you will then, of 
course, be using a direct coupled aerial 
circuit with the indoor aerial, but owing 


to the smallness of the indoor aerial you 


should not lose in efficiency. 
0000 


A Mystery Unmasked. 

In my receiver I have separate switches 
for switching off either the H.T. or 
L.T., my source of H.T. being accu- 
mulators. I find that when I switch 
off the H.T. the programme carries 
on for a short period without any 
H.T. supply whatever, and then does 
not cease abruptly, but gradually 
fades away. 
this strange phenomenon? 

C. E. T. R. 


The behaviour of your equipment is 
perfectly normal, and it is caused by the 
_ presence of the large condensers across 
the various tappings of your H.T. bat- 
tery. When the set is in use, of course, 
these condensers are all the time fully 
charged. On breaking the H.T. supply, 
the condensers commence to discharge 
themselves, of course, and so supply the 
valves in the set until their charge is ex- 
hausted. The larger these condensers are 
the greater time will they take to dis- 
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charge, and by using very large con- 
densers indeed one could arrange for the 
programme to carry on for quite an ap- 
preciable time without any apparent 


source of H.T. 
0000: 


Three-valve Receiver. 
I propose to construct a threc-valve re- 
ceiver capable of giving good loud- 
speaker reproduction from the local 
station and possessing sufficient 
sensitivity to enable a number of the 
more distant stations to be received. 
It is desired to use the receivers for 
the reception of long-wavelength 
stations such as Daventry and Radio 
- Paris. Can you recommend a circuit 
which would answer my require- 
ments ? J. M.. 


A three-valve receiver consisting of one 
H.F. amplifier, a detector valve and one 
transformer-coupled L.F. stage would be 
most suitable in your case. If you con- 
struct a receiver on the lines indicated 
in Fig. 2 you will have an excellent three- 
valve set capable of efficient performance 


on both the medium and the long wave- 


lengths. This is a modification of the 


807 


30,000 ohms, but the detector valve must 
be one of a much lower internal resist- 
ance. We do not recommend a valve of 
higher A.C. resistance than 20,000 ohms, 
and a Cossor 610 H.F. or . Mullard 
P.M.5X would be a typical example of 
the type specified. One low-frequency 
valve only is shown, and we must accord- 
ingly have a power valve in this position, 
such as a Mullard P.M.256 or one with 


similar characteristics. 
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When Jacks are Undesirable. 


I am constructing the ‘‘All-Wave Four,” 
but wish to insert jacks in order to 
use the H.F. and detector only, or 
to use one or two L.F. valves after 
the H.F. and detector valves as re- 
quired, and shall be glad tf you will 
give me an amended diagram to 
embody this. © J.M 

We should be doing you a definite dis- 
service to recommend you such an 
arrangement, for many reasons. In the 


first place, we would point out that both 
L.F. stages are of the resistance coupling 
type employing high anode resistances, 
and the stray capacities associated with 
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Fig. 2.—Three-valve circuit for long- and short-wave reception. í 


“ All-Wave Four’’ receiver in which 
interchangeable aerial coils and H.F. 
transformers are employed, and accord- 
ingly this portion of the receiver will be 
identical with that of the ‘:All-Wave 
Four,’’ constructional details of which 
were published in the April 27th issue. A 
modification is recommended to the detec- 
tor valve circuit and the reSistance-capa- 
city coupling has been replaced by an 
L.F. transformer. It will be necessary to 


` have a transformer with a high primary: 
-impedance owing to the retention of anode 


bend rectification, and the Ferranti 
A.F.3 would be a suitable component to 
In view of these modifications, 
the valves .récommended for use in the 
“ All-Wave Four” will not be the most 
suitable and we accordingly recommend 
the following. The H.F. valve will re- 
main as formerly, namely, one having an 
A.C. resistance between 20,000 and 


the jacks would very effectively reduce 
the eificiency of the L.F. amplifier, quite 
apart from the instability which would 
probably be caused. Another point is 
that, in any case, the high resistances are 
in the anode circuits of very high im- 
pedance valves, and if jacking were 
arranged to substitute phones or loud- 
speaker for the high resistances terrible 
uality would be obtained, owing to the 
act that the valve used is of very high 
impedance, and, consequently, we should 
Jose all our low notes. It would be use- 
less also to attempt to use the telephones 
in series with either of these resistances; 
owing to the very small percentage of 
volts dropped across the telephones as 
compared with the volts dropped across 
resistance and telephones combined. In 


x 


other words, nearly all our volts would 


be dropped across the resistance, leaving 
practically nothing for the telephones. 
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Wiring the “ Everyman Four.” 


In the “Everyman Four” booklet it ts 
stated that three earth wires are con- 
nected to the screen, but I can only 
sec two in the practical wiring plan. 
As I am tn difficulties with the con- 


necting up of this receiver I should | 


appreciate elucidation on this point. 
. © SM. F. 


We consider that’ this matter is fairly 


clear from both practical and theoretical | 


diagrams. The positive side of the grid- 
bias battery is earthed to one point on 
‘the screen, while the earth terminal is 
joined to another. Both these wires con- 
nect to that side of the screen next to the 
aerial-grid transformer. A third lead com- 
ing from one side of the by-pass condenser 
C, and also originally from L.T.—, joins 
to-the other side of the screw to which 
the last-mentioned connection is made. 


o000 : 
Valve Filaments in Series. 

I have constructed a two-valve portable 
receiver, and, to economise in current 
consumption, have wired the filaments 
in series in accordance with sugges- 
tions I have seen from time to time 
in your journal. Both the valves 
are rated at 1.8 volts, 0.1 amp., but 
they are of different manufacture. 
Perhaps this accounts for the fact 
that the set scems to be absolutely 
“dead, and I can hear no signals 
whatsoever, V. M. 


`. The fact that your valves are of dif- 
ferent make does not account for your 
failure. When connecting filaments in 
series all that one need concern oneself 
with is current, at the same time bear- 
ing in mind the fact that the total volt- 
age applied must equal the sum of that 
at which individual valves are rated. 
Your valves will require a total of 3.6 
volts across their filaments and will, of 
course, consume 0.1 amp. As you are 
probably using a dry battery of 43 volts 
we suggest that you. include a filament 
rheostat of 10 ohms maximum. 
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No Switching. 


Please give me a circuit. diagram showing 
how one of the L.F. stages in the 
“« All-Wave Four” receiver may be 
switched out by means of a jack. 
This is to enable me to listen to the 
local station without the necessity of 
using all four valves, C. C. R. 


We think that it would be a great mis- 
take to recommend you to insert a jack 
for this purpose, as in our opinion this 
form of switching (or, indeed, any other) 
should be used only with the greatest care 
in any amplifier employing high ohmic 
resistances in the anode and grid circuits. 
For local station work it would certainly 
be better and much simpler to switch out 
the H.F. valve, and to partially deneutra- 
lise. Under these conditions you should 
obtain adequate volume and the current 
consumption of the whole set will be less 
than that of many 2-valve receivers, be- 
cause both detector and first stage L.F. 
amplifier consume very little current from 
the batteries. 
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Simplicity or Selectivity. 

I should be obliged by your criticism of 
the enclose circuit diagram. The re- 
ceiver gives very fair results, but is 
-not at all selective, and tt is in this 
direction that the suggestions for im- 
provement would be appreciated, 


Your circuit diagram shows:a_ tapped 
aerial tuner directly coupled to a de- 
tector valve followed by two stages of L:F. 
amplification. Now this tuning arrange- 
ment has many advantages from the point 
of view of simplicity and quick change 
of wavelength, but it must be lacking 


selectivity, as judged by modern standards, 


and we are afraid that very little can 
be done to improve it, short of entirely 
remodelling the receiver. Our only sug- 
gestion is that you should try the effect 
of connecting a fixed condenser of from 
0.0001 to 0.0002 mfd. (the best value is 
only to be found by test and may be 
somewhat larger than that indicated on 
the long wavelengths) in series with the 
aerial, When selectivity is 
vou will adjust the tappings on your 
aerial coil so that the tuning “condenser 
across it is set at a fairly hìgh value. 
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The Cure for Overloading. 


IZ think that your suggestion (made in a 

. previous reply) as to the cause of 
my trouble with distortion must be 
correct, as I find that the needle of 
a milliammeter inserted in the anode 
circuit of the last valve fluctuates 
violently when signals are being re- 
‘ceived; thus I take it that this valvee 
is being overloaded. How can I 
remedy it? | H. W. 


We are afraid that there are only two 
courses open to you. The first is that 
you substitute in your output position a 
valve with a greater voltage-handling 
capacity, and also with a suitably in- 
creased grid bias voltage, or else you must 
satisfy yourself with the weaker signals 
obtainable by reducing signal strength to 
the point where distortion is no longer 
produced. 
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A “Reflex” Difficulty. 

I am using a “ Roberts Reflex Neutro- 
dyne” receiver, and find that with 
the.detector valve switched off it is 
pose to hear signals’ from the 
ocal station at almost -loud-speah«r 
strength, and should be interested to 
know how this can happen, as tt 
alone could function as a dual am pli- 


fier. G. S. 


It would appear probable that your re- ` 
flex valve is over biassed and, indeed, 
the only way it can give signals without 
the detector is by acting as a bottom bend 
rectifier. It is quite feasible that on a 
very large input you should obtain loud 
signals with the arrangement, but as you 
suggest the valve cannot be operating as 


a reflex amplifier. 3 


0000 


Gas or Water? 


I have the choice of two alternative earth 

connections, the gas pipe or the water 

» pipe. No doubt the latter would 

prove the more efficient owing to the 

superior conductivity of water. In 

my case, however, the gas pipe takes 

the shorter path to carth, and I am 

undecided which to use. Could you 
please advise me on this point? 


Under no conditions should a gas pipe 
be used as an earth connection for a 
wireless receiver. Any length of wire, 
such as an aerial, is likely to accumulate 
an electric charge, this being more prob- 
able during the summer months. Strong 
‘atmospherics °” might quite possibly 
charge. an aerial sufficiently to cause 
minute sparks to occur at any joints in 
the system. Should these sparks take 
place at a leaky joint in a gas pipe un- 
pleasant resúlts are likely to be en- 
countered, and we therefore strongly dis- 
courage its use as an earth lead. 
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Leaky Insulators. 


I am using a crystal receiver in a large 
manufacturing centre, and during the 
last six months my reception of the 
local station has become pragress- 
wely weaker, The recciver has re- 

_mained unaltered, and although 

various crystals have been purchased 
no improvement results. I should te 
obliged if you could suggest a pas- 
sible explanation. A. P. 8. 


The atmosphere in your district is no 
doubt heavily laden with soot and other 
impurities given off from factory chim- 
neys. These impurities will be deposited 
on aerial insulators, and owing to the 
presence of carbon in soot will result in 
surface leakage. In time the surface re- 
sistance of the insulators will be lowered 
and serious losses will occur. An increas- 
ing percentage of the aerial energy will be 
by-passed to earth, this being accom- 
panied by a decrease in the strength of 
broadcast signals. 

We suggest you take down the aerial, 
remove any .deposit from the insulators, 
and before re-erection connect three cr 
four of the bobbins in series, thus mini- 
mising the possibijity of this trouble re- 
curring. 
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THE EMPIRE STATION 
= A REMEDY. 


S this issué is chiefly concerned with matters 
of short wave interest, including. articles 
giving designs for a 45-metre transmitter 
and a short wave 
receiver, it.1s only 
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work of an experimental kind before the: first B.B.C. 


stations were established was undertaken by the big wire- - 


less companies, and when a long wave- station was decided 
upon it was first established ‘and. all experiments con- 
‘ducted in connection with it at the Marconi Company’ S 
works at C nolima tord: E 

The Solution. 


We sympathise with the attitude 


natural 
thoughts 
turn once more to the question of 
Empire Broadcasting and the need 
for a British short wave station. 

_ Letters continue to arrive from 
overseas impressing upon us the 
urgent demand for Empire broad- 
casting, and unless Britain intends 
to turn a deaf ear to the supplica- 
tions of those who people our dis- 
tant units of Empire it is impera- 
tive that we should act quickly. 
Our main concern is that a station 
should be established without any 
. unnecessary delay; it is a worthy 
object, in the way of which the 
Government—including the Post 
Office authorities—would place no 
obstacle. Writtle, the first broad- 


cast transmitter of ‘a regular char-. 


acter in this country, and the fore- 


runner of the established transmis- - 


sions of the British Broadcasting 
Company, was an undertaking of 


that our- 
should `- 
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TAGE 
805° $- .on experimental work, but such ex- 
gog ł perimental, .work, we believe, 
‘would readily be incurred by one 
| of the commercial companies if the 
815 station, when established in going 
816 order and after having passed 
817 specified tests, could be handed 
over to the British Broadcasting 
Corporation at*an agreed price, 
824 just aş in the case of the beam 
826 stations the Post Office gave to the 
Marconi Company the contract for 
their establishment at an agreed 
829 figure and the Post Office was not 
committed to take over the stations 
and. pay for them until they had 
833 i 
passed the required tests. l 
835 We do not expect the B.B.C. to 
838 have at its disposal the same facili- 
939 ties as a commercial wireless com- 


| of the B.B.C. that it is not justi- 
fied in incurring heavy expenditure 


pany for the building of a short 
wave broadcasting station at short 
notice, but this work could un- 


private enterprise conducted by the Marconi Company, 
the authority for which was obtained from the Post Office 
by the Radio Society of Great Britain. 

The British Broadcastirig: Corporation has, given as its 
. excuse for not proceeding earlier with a short wave broad- 
casting station that it is not justified in spending public 
money on experimental work unless a satisfactory result 
from that work is already in view. The preliminary 
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doubtedly be done on their behalf, and our suggestion 
is that the B.B.C. should invite tenders for a station 
such as is required and place a contract with one of the 
commercial companies.: 
for delay and the B:B.C. could: stipulate a time within 


which the station was to be ready to be taken over by» 


them. The matter is urgent and we see no reason or 
excuse for delay. 


` There would then be no excuse’ 
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A Receiver for Wavelengths from 20 to 70 Metres. 
By H F. SMITH 


OW that the efforts of The Wireless World seem 
likely to be rewarded in the not-too-distant future 
by the inauguration of a British short-wave broad- 

casting servic2?, amateurs both at home and in the over- 
seas Dominions and Colonies are turning their attention 
to this specialised branch of the wireless art. The in- 
terest of the former is aroused not so much because they 
themselves expect to gain’any great benefit from the 
British station, but because the fact has been emphasised 
as never before that short-wave transmissions have an 
extraordinary range, considered in terms of power input, 
and because, if the wavelength is suitably chosen, these 
ranges are attained when daylight exists over the greatei 
part, or even over the whole, of the signal path. Under 
these latter conditions good signals are not infrequently 
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Fig. 1.—The circuit diagram. Cı, Cə, Cy, 0.0002 mfd.; 


Cz, 0.0001 mfd.; 
Cy, C;, 2 mfds.; Lı, aerial-grid coll; L, reaction coil; Ry, 5 megohms. 


received from across the Atlantic. Gone are the days 
when it was necessary to ‘‘ 
early hours of the morning. One of the greatest charms 
of reception on the ultra-short waves is that the necessary 
apparatus is neither elaborate nor expensive ; indeed, the 
complex and so-called ‘‘ powerful ’’ multi-valve set seldom 
seems to put up a performance. sufficiently good to justify 
its initial cost. 

Interesting as the subject may be for the amateur in 
the British Isles, we must not lose sight of the fact that 


the proposed transmissions are primarily intended for the - 


benefit of those of our own race living at great distances 
from the Mother Country, and that our own interest in 
the matter is purely a-subsidiary one. The description 
of an Empire broadcast receiver may possibly appear to 
be premature, but even now 
there are signals to which it 
is worth while listening, and 
many will wish to gain ex- 


O+H.T.9 ception. 


` This is neither the time 
nor place to enlarge on the 
subject of Empire broadcast- 
ing, but it may be permis 
sible to make a few observa- 
tions as to the results which 
can be 
present state of development. 
In the first place, it should 
be emphatically stated that 
the user of a short-wave re- 
ceiver must not expect to re- 
ceive consistently signals 
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from a transmitter—perbaps | 


thousands of miles away— 
which will be comparable 
: à 


C;, 0.001 mfd.; 


sit up for America ” into the 


perience of this form of re- 


obtained at the - 
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Empire Broadcast Reception.— 
with those from a local station. This 
statement should be unnecessary, but it 
is observed that some enthusiasts are apt - 
to think that the system is a complete 
solution of the problem of long-distance 
work, It is not; signals suffer from 
most of the disabilities of those on the 
normal wavelengths, with the addition 
of. a peculiar trouble of their own, 
known as high-speed fading, but in 
. Spite of this they are received with some 
reliability at greater distanees than by | 
any other system, excepting the beam, 
_which for obvious 'redsons is of limited 
interest to-the amateur. 

Daylight Range. 

At the present time of year, under 
summer conditions, when atmospherics - 
are at their worst and. when daylight 
covers the greater part of the path 
across the Atlantic, the chances of re- 
ceiving intelligible signals from either 
of the two American stations on 32.77 or 
22.02 metres at any given time during _ 
their periods of transmission are distinctly in favour of 
the listener. This statement is made as a result of care- 
ful observations under what may be described as average 
conditions, and gives a fair idea of what may be ex- 
pected. There are, of course, times when signals fail 
altogether, and others when fading or atmospherics 
render reception impossible. It is a fact, however,. that 
atmospherics are generally less troublesome on the short 
waves, and this is particularly true in tropical clignates. 


` Even in this country, incredible as it may seem, there - 
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Fig 3.—Constructional details of the front and back sections of the metal case. 
Positions for the panel holes are showa. A, 9/16in.; B, 3/8in.; G, '5/32in. 
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Fig. 2.—The containing case, with lid open. 


are occasions when the signal-strength to atmospherics 
ratio is better on American short-wave transmissions than 
on those of a’ broadcasting station 50 or 100 miles away. 
: As has been. ‘suggested above, there is no need for 
elaborate apparatus, and a detector-L.F. combination, of 
the type which it is proposed to describe, is the most 
generally favoured receiver. As pure high-frequency 
amplification is almost out of the question at present, — 
we have to depend on the use of reaction; provided that ` 
really critical control of this invaluable aid to sensitivity 
is obtained, and hand-capacity effects 
are minimised, the problem of design is 
practically solved. The first requirement 
' is met by introducing capacity-controlled 
regeneration with a wéll-proportioned re- 
action coil, together with a careful choice 
of H.F. choke, grid leak, and condenser 
values, and the provision of a detector 
grid voltage adjustment, The second is 
assured by arranging for the spindles of 
the variable condensers to be at earth 
potential, by fitting an H.F. choke in 
the phone leads, and by thoroughly 
screening the apparatus. The circuit is 
conventional, as will be seen from 
‘Fig. r; it comprises the usual grid de- 
tecting valve, followed by a transformer- 
coupled low-frequency amplifier. An 
additional. by-pass condenser, C,, is 
added, in effect, to that already included 
in the transformer, in order to dispose 
of H.F. currents in the anode circuit; 
this addition to the transformer would 
hardly be permissible in a receiver de- 
signed for the normal broadcast wave- 
lengths, but it is legitimate in this case. 
. The complete screening mentioned 
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Empire Broadcast Reception.— 

above is obtained by mounting all the apparatus in a 
containing case made of sheet aluminium; No. 16 gauge 
was actually used, although it is probable that No. 18 
would be heavy enough for ordinary requirements. It is 
not essential, however, that this method of construction 
should be followed; many readers, no doubt, will hesi- 
tate to embark on sheet-metal work (although it is by no 
means difficult), and may substitute an ordinary wooden 
cabinet, but it is suggested that they should retain the 
aluminium front panel in any case. It seems likely, 
however, that short-wave design will tend towards the 
use of these metal containers, which lend themselves 


particularly well to the construction of a set intended 
for tropical climates. Thus, in all probability, boxes 
similar to that illustrated will become available com- 


mercially. 
Constructing the All-metal Case. 
The case is made in two similar parts, which are 
hinged together, the construction being shown in Figs. 2 


and 3. The latter shows the exact dimensions to which 
the sheets forming each section should be cut before 
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bending at the dotted lines. 
The seams are riveted to- 
gether, small brass pins 
being used as rivets. To 
avoid the need for another 
bend (which would give 
sufficient rigidity) a stout 
wooden batten measuring 
gin. x in. in cross-section is 
screwed to the rear upper 
edge of the front panel. 
Two screws, the projecting 
heads of which engage with 
slots in the lid, thus forming 
a catch, are passed into the 
ends of the batten. Another 
slot, of the dimensions shown in Fig. 3, is cut to receive 
the connecting leads, and`a hole, which is preferably 
bushed with ebonite, is drilled to take the phone cords. 
A wooden base, in. thick, and of the full internal 
dimensions of the case, is secured to it by wood screws 
passing through the bottom, which is raised on four small 
rubber buttons (sold by ironmongers as ‘‘ cupboard 


Fig. 4.—Mounting for the 
L.F. transformer, reservolf 


condensers, and by-pass 
condenser C4. 
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Empire Broadcast Recep‘ion.— 
stops ’*), Those who have 
had no previous experience of 
work of -this kind and who 
doubt their own capabilities 
are recommended as a pre- 
liminary to make a full-size 
model case of cardboard. 

` The aerial-grid coil L, 
consists of nine turns of 
No. 18 tinned copper wie 
which are wound with $in. 
spacing between the centres 
on a ribbed former 3in. long 
by 3in. in diameter. The re- 
action coil L,,- having 5 
turns of No. 30 D.S.C., is 
wound in the same direction, 
with adjacent turns touch- 
ing, and is spaced gin. from 
that end of L, which con- 
` nects to the grid condenser. 
The ends of this winding are 
secured to soldering tags 
screwed to :the..ribs, while 
those of the heavy wire coil 
- are passed through holes in 
the body of the - former, ' 
which is raised on two ebon-- 
ite pillars rgin. in length; 
these are attached to an. 
ebonite base. 
_ The H.F. choke in the anode circuit of the detector 
valve is wound on an ebonite rod #in. in diameter and 
3in. long, which is mounted vertically, being secured 
in position by 4 screw passing through the bottom of the 
case. Its winding is‘a single-layer solenoid of No.: 42 
D.S.C. wire, with turns touching, and a length of 18in. 
The choke in sèries with the phones is of similar con- 
struction, except that the former is 2in. in length and is 
mounted horizontally on two.brass brackets. The ends 
of the windings of each of these coils.are soldered to the 
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heads of small brass screws inserted in the formers; - 
these serve also as points of attachment for the leads 


to the external circuit. 
To) economise in spacey the L. F. transformer į is raised 
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. be had to the „heads of the inner screws. 


should be ` insulated. 
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Fig.. 5.—The disposition of components on the baseboard. 


on two small wooden strips, the 2 mfd. by-pass con-' 


densers C,:and C, being mounted underneath it, while 


C, is attached to. the side, as shown in Fig. 4.. Porcelain 
connectors are used in place of the more conventional 


terminal strip, and they. are secured to the. baseboard as 


shown by aluminium strips, drilled so that access may 
Both in this 
matter and in the mounting .of the valve holders, which 
in the receiver, as illustrated, -are.. supported on shock- 
absorbing sponge tubper bases, the constructor may follow 


his own ideas. .- i 


If a rheostat and PN E of. different construc- 
tion are substituted for those specified, it may be neces- 
sary to bush the panel, as it ig essential that the spindle 
With the particular type shown 


PYYTTTITILINETITITIL IELTS T TTI ee ORC iser ir rererrrrrer i rerereerrirrrrirr yr Teese rerr er rir err irr irre rr rier rrr) 


LIST OF PARTS. Sn x 


2 Variable condensers, 0.0002 mfd., with slow-motion dials (Utility). 


~ 1 Filament rheostat, 6 ohms (Igranic Pacent). 
1 Potentiometer (Igrante Pacent). 
1 L.F. transformer (Ferranti A.F.3). ' 
1 Fixed condenser 0.0001 (with base), (Igranic Freshman). 
1 Fixed condenser, 0.0002 (with base) (Igranic Freshman). 
1 Fixed condenser, 0.001 (Igranic Freshman). 
2 Fixed es 2 mfds. (T. C. C.). 


2 Valve holders (Excelsior Motor Co. _ 
1 Grid leak, 6 megohm (Dubilier). 
1 Porcelain base (A. F. Bulgin & Co). 
1 Ribbed ebonite former, 3in. (Becol). 7 
2 Spring clips (Baltic). . / 
3 Three-way porcelain connectors. 
1 Two-way porcelain connector. 
' Sheet aluminium, ebonite rod, wire, screws, etc. 


Approximate cost £5 0 0. 


. Inthe “ List of Parts” included in the descriptions of THE WIRELESS WORLD reve are detailed the Sapani actually 
used by the designer and illustrated in the photographs of the instrument. Where the designer considers it. necessary that particular 


components should be used'in preference to others, these components are mentioned in the article itself. 


In all other cases the constructor 


can use his discretion as to the choice of components, provided they arè of equal quality to those listed and that -he takes into consideration 


in the dimensions and layout of the set any. variations in the size of alternative components he may use. .- - . 
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Empire Broadcast Reception.— 

this is prevented by drilling a central hole with an ample 
clearance, and also by enlarging that.in the indicator disc. 
As an additional precaution, a thin tube of insulating 
material may be slipped over the spindles. 


The remaining points regarding assembly and wiring 
will be sufficiently clear from the, various diagrams. Par- ` 


ticular note should be made of the fact that the rotors 


of both condensers and one end of the potentiometer: 


winding are in metallic connection with the case; this 
contact is obtained automatically by making use of the 


one-hole fitting on the former components, but it should. 


be pointed out that the large brass washer supplied with 
the make of condenser shown should not be removed, as 
it would be were the instrument to be fitted on a thicker 
panel, The potentiometer connection is made by a strip 
of metal clamped between the porcelain base and the 
panel. ! 


Suitable Valves. 


The disposition of the more important connecting wires — 


(those to the variable and grid condensers, the grid and 
reaction coils) are shown clearly in the photographs. It 


will be seen that the leads to the valve holders are made | 


» as otherwise the advan- 


with short lengths of ‘‘ flex, 
tages of rubber suspension would be lost. 

The chcice of valves for a receiver of this description 
is not a difficult matter; as a detector (V,), one of some 
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20,000 to 30,000 ohms. impedance, with an amplification . 
factor of, very roughly, from 15 to 20, is difficult to- 


beat. - Among representative specimens in this class we 


have Cossor 610 H.F., Marconi and Osram D.E.8 
- H.F., Mullard P.M.5X, and a.number of others, mostly 


with their counterparts in the 2- and 4-volt ranges. It is 
recommended that an H.T, voltage not greatly in excess 
of 40 should be applied to this valve. As for V,, we 
have a still wider choice, as any ‘'L.F.,’’ ‘‘ general 
purpose,” or ‘‘ power” type will work well.. The 


maker’s: instructions as to anode voltage and grid bias- 


should be followed. 
Operating Details. 


The operation of any receiver, be it crystal set or - 


superheterodyne, can only be mastered by practice, and 


it is as easy to give really definite instructions on the 
subject as to prepare a correspondence course on the 
, painting of a masterpiece or the composition of a sym- 


phony. While the set under discussion is no exception 
to the rule, its design is such that operation is a com- 
paratively simple matter. It is. suggested that, for the 
20-40-metre waveband, the earth clip should be set to in- 
clude about 6} turns of the inductance, starting from the 
grid end. The acrial tapping may be made on the next 


-turn down, remembering that its exact position should 
be a subject for experiment. 
set at a central position, or perhaps a little towards the 


The potentiometer may be 
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Fig. 6.—The practical wiring plan. The olate of V, is joined to the end of the reaction winding nearest to the grid cell. 
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Empire Broadcast Reception.— 

negative side, particularly if 6- volt valves are used. The 
reaction . condenser (C,—the right- -hand dial) is now 
moved slowly. from zero towards its maximum position 
until the valve is on the verge of self-oscillation. Pro- 
vided that signals or atmospherics are now heard, it is 
probable that no serious fault exists, and searching may 
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For the longer wavelengths, up to 7a metres, the earth 
tap should be made to the extreme end of the coil remote 
from the grid, the aerial being joined to a point about 
2 turns above it. With this adjustment the Pittsburgh 
station, KDKA (64 metres), is tuned in at about 145 
degrees. Incidentally, this station is ‘* coming over ’ 
very indifferently at the time of writing, and is, as a 
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Plan view of the receiver, with lid completely removed. 


be commended, by rotating the tuning condenser (C,) 
slowly and following up each movement with the reaction 
control in such a way that. the set is always near oscilla- 
tion and thus in its most sensitive condition. 

As a guide to the location of the different wave- 
lengths, it may be useful to know that, with the coil 
tappings as- indicated above, the tuning condenser is set 
at about 30 degrees for the Schenectady station, 2XAD, 
on 22.02 metres, while the adjustment for the companion 
transmitter, 2XAF (32.77 metres) is go degrees. The 
Dutch station at Eindhoven, PCJJ, on 30 metres, 
will be found at about 75 degrees. 


A II 


rule, not receivable till the early hours of the morning. 
The condenser setting corresponding to amateur trans- 
mitters on 45 metres is about 90 degrees; these afford 
good ‘practice in tuning and are generally to be heard 
working during the week-ends. With the same tappings 
2XAF should be heard at aboùt 30 degrees, but it, is 
generally better to work with more capacity on this wave- 
length. 

A wavemeter is admittedly a useful aid to the finding 
of a desired wavelength, but it is by no means essential. 
The absorption instrument described elsewhere in this 
issue is, unfortunately, not of a particularly suitable kind 
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Empire Broadcast Reception.— z 
for use with a totally screened set, as to make a measure- 
ment it is necessary to open the case, and, when closing 
it, to allow for the resulting decrease in inductance. This 
decrease, however, is not very great and is compensated 
for by an increase of a few degrees in condenser reading. 

The conventional type of aerial, as uséd for broad- 
cast reception, is quite suitable for short-wave work, but 
it should be taut and well-insulated,- particularly at the 
‘“‘ free’? end. Any swinging will cause a variation in 
signal strength. A short earth connection is particularly 
desirable, as any appreciable drop in H.F. potential in 
this lead will give rise to capacity effects. ° 

The best adjustment of the potentiometer can only be 
found by trial; the general idea should be to make the 
grid as positive as possible, consistent with good reaction 
control Its setting is, to a certain extent, dependent on 
_the resistance of the leak, and it should be pointed out 
that if trouble is experienced with ‘‘ threshold oscilla- 
tion ” (the production of an L.F. howl as the valve goes 
into H.F. oscillation), an increase in the value of this 
resistance may help to put matters right. 

A few suggestions as to batteries may be of value to 
those situated in localities remote from civilisation, and 


Those 200 Yards ! 

One of the most exciting and profitable 
Field Days yet held by the Golders 
Green and Hendon Radio Society took 
place on Sunday, June 19th, when six 
parties each equipped with a receiver, 
frame aerial and a motor car engaged in a 
hunt for a concealed transmitter, 
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particularly in tropica! countries. Naturally, under these 
conditions, the most economical valves will be chosen— 
probably those rated at 2 volts o.1 amp.’ “This consump- 


tion is not beyond the capabilities of dry cells, which, 


however, are apt to deteriorate in transit and stock, So 
‘ inert’? or large-capacity wet primary cells (of which 


‘improved types are now available) are generally prefer- 


able. An H.T. voltage of 45 is sufficient ; this may be 
derived from about thirty small ‘‘ inert ” cells. Ordinary 
dry H.T. batteries are quite out of the question. Need- 
less to-say, where there are facilities for recharging, the 
use of accumulators for both high- and low-tension 1s 
the best solution of the difficulty. 

In conclusion, the writer would stress the point that the 
reaction condenser should be regarded as a ‘f volume con- 
trol,’’? and not as a tuning adjustment. In other words, 
its direction of rotation should always be from minimum 
towards the point where oscillation is about to be pro- 
duced. This remark may be superfluous, but, due pos- 
sibly to the fact that the reaction control does have some 
effect on tuning (only very slight, however, in this par- 
ticular receiver), it is noticed that beginners almost in- 
variably handle this condenser in the wrong way, inci- 
dentally to the annoyance of other listeners. 


being investigated, and compared their 
respective advantages and defects. The 
Society having devoted special attention 
to the selenium cell method, the lecturer 
conducted a number of chemical experi- 
ments demonsirating the nature of 
selenium and-its manufacture. He con- 
cluded with an interesting display show- 


Zero hour, which was 12 noon, found 
the different parties distributed over a 
arge area of country extending to 
Harpenden, Redbourn, Chorley Wood 
ani Chipperfield. Transmission began 
from the concealed station SCT on 
150 metres (interrupted C.W.) sending 
10-second dashes for five minutes, fol- 
lowed by a five minutes pause and con- 
tinuous repetition in this order. Four 
of the six parties succeeded in coming 
within a mile of the secret transmitter 
before the close of operations at 3.30 
p-m., while special credit is due to Mr. 
Maurice Child’s party, which finished up 
within sight of the transmitter only 200 
yards distant! Considering that the 
party had started operations at a distance 
of 10 miles, this result was noteworthy. 
The general opinion was that if a little 
more time had been allowed the results 
would have been still. more satisfactory. 

Hon. secretary ; Lieut.-Col. H. Ashley 
Scarlett, 357a, Finchley Road, N.W.3. 

. 0O000 
Tottenham Society’s Competition. 

A competition for two-valve receivers, 
which will be judged according to the 
quality of reception from, 2LO, will be 
held this evening (Wednesday) by the 
Tottenham Wireless Society at eight 
o'clock, at 10, Bruce Grove, N.17. 

0000 


Manchester Society’s Field Day. - 
The Radio Experimental Society of 


Manchester proposes to hold a Field Day ` 


at Coombes Edge, near Mottram, on 


Saturday, July 2nd. 


chester, 


Another Field Day will probably be 
held early in September. 

Hon. secretary : Mr, J. Levy, 19, Lans- 
downe Road, West Didsbury, Man- 


oo00o 


Mysteries of the Selenium Cell. 
Lecturing on ‘‘ Television ’’ at the last 
meeting of the Hounslow and District 
Wireless Society, Mr. Huntingford gave 
a brief account of the various systems now 


ing the variations in the electrical resist- 
ance of a selenium cell when exposed tc 
light of varying intensity. 

The Society hopes shortly to proceed 
to actual television tests. ` 

Visitors and new members will be wel- 
comed at 8 p.m. on any Tuesday at the 
Society’s headquarters, Holy Trinity 
Hall, Hounslow. The hon. secretary is 
Mr. W. R. Collis, 7, Aigar Road, Isle 
worth. 


NEAR THE END OF A PERFECT DAY. 


Members of the Golders Green and Hendon 
Radio Society photographed at tea after a strenuous and exciting day in pursuit of a 
hidden transmitter.. -a 
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Aids to Better 
Reception. 


SOME SHORT-WAVE HINTS. | 
HERE is no real need to use 
special valves—those of the 


. Ordinary ‘‘ four-pin ” type are gener- 


ally quite satisfactory.. In any case, 


. there is no point in using low-capacity 


valves as LF. amplifiers. 
o0o00°0 


Capacity-controlled reaction, al- 
though popular, is not the only possi- 
ble system. The swinging coil method 
works well, but mechanical difficulties 
are often encountered. Resistance 
control depends for its effectiveness 


on the'smoothness of variation in the 


“resistor. 


only one L.F. 


Few types are- consistently 
satisfactory. 
oo0oo0o0 , 

A reaction coil may with advantage 
be wound with very fine wire, in 
order to reduce the capacity between 
it and the grid inductance. If this 
precaution is taken, changes in re- 
action coupling will make compara- 
tively small changes in tuning. 

oo0oo0oọ 


Tuning will be extremely difficult 
if -large variable condensers are used, 
even if a high-ratio reduction gear is 
fitted. A maximum of 0.0002 mfd. 


is suggested ; a slow-motion dial hav- 
‘ing a step- -down of about 50 : 
. sirable, . and is much - better than a 
: separate 
drive. is. almost impossible, even. with 
a maximum capacity of as little as. 
o.ooo1 mfd. 


1 is de- 


(g) 2) 


vernier vane. A direct 


0000 
- The majority of short-wave lis- 


‘teners content themselves with head- 


phone reception, and accordingly use 
amplifier. 


stages are desired, it is suggested 


‘that’ the first (that following the de- 
‘ tector) should be coupled ‘by a resist- 


ance, “followed by a transformer. 
Very high -anode resistances are 
generally out of place ; about 100,000 


A 13 


If two 


should always be suspected; a “ 
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imped- 


ance—will be best. 
oo00 


When using resistance coupling it 
is necessary to take precautions 
against the application of H.F. 
potentials to the L.F. amplifier. On 
short waves the easiest way of doing 
this is to connect a quarter-megohm 
resistance of the grid leak type 
directly in the grid circuit of the first 
L.F. amplifier. 

` ©0000 . 

A taut aerial is necessary for the 
best possible results; in spite of the 
fact that the open circuit is almost in- 
variably of the so-called ‘‘ untuned ”’ 
type, variations in its capacity will 
be communicated to the closed circuit, 
and an apparent fading effect will be 
produced if the aerial sways with the 
wind. : 

oo0oo0o0 

Short-wave chokes should be of 
low self-capacity and small physical 
size. It is difficult to better a single- 
layer solenoid winding of fine D.S.C. 
wire on an ebonite former about one 


inch in diameter. 
Oo00°0 


The majority of those who .receive 
the short waves successfully do so 
with a simple detector-L.F. combina- 
tion. Do not attempt the construc- 
tion of a more elaborate set without 


having had experience of this arrange- 


ment. 
oo0oo0oọ0 


A ‘‘ noisy ” short-wave receiver is 
an abomination,: and no pains should 
be spared to remove the causes of this 
trouble. They may most casily be 


traced by putting the set into an oscil- . 


lating state with aerial and earth re- 
moved. Faulty condenser bearings 


tail ’’ connector to the rotor is gener- 
ally preferable to a rubbing contact. 
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Theoretical Diagrams 


Simplified. 


The accumulation of dust between 
condenser vanes is often responsible 
for noises. The set should be mounted 
in a case, while dust may be removed 
with the aid of a bicycle pump or a 
Bunsen gas flame. 

oo0g0 


A SIMPLE WAY OF -CALIBRATING 
SHOR?T-WAVE WAVEMETERS AND 
RECEIVERS. 


HEN we turn our attention for 

the first time to a new short 
wavelength—and some of the most 
interesting wavelengths lie below go 
metres—we are at a loss to find our 
way about unless we possess a reli- 
able wavemeter or some other means 
of ascertaining with certainty the 
wavelength to which our receiver is 
tuned. One of the simplest and yet. 
most reliable methods is to make. use 


Fig. 1. —A crystal set as an aid to the 
production of harmonics. 


of the harmonics of our local broad- 
casting station. ‘The fundamental or 
main wavelengths of the B.B.C. 
stations are now pretty accurately 
fixed and widely published. The 
harmonics have. frequencies corre- 
sponding to wavelengths which are ' 
exact simple fractions of the funda- 
mental wavelength. Thus if the 


_local station has a fundamental wave- 


length of 360 metres the harmonics 


I4 


will have wavelengths of exactly 4, _ 


4, 4, V, etc., of this wavelength, 
that is, 180m., 120m., gom., 72m., 
etc. If we can pick out these har- 
monics on a receiver or oscillating 
wavemeter we have a number. of use- 
ful points which at once show’ us 
where we. are as regards wavelength 
on various tuning settings. 
Harmonics beyond the second and 
third are, however, often difficult. to 
pick up directly, even if the station 
does actually radiate them at all, and 
they are apt to be confused with other 
signals. An excellent plan for getting 
the harmonics strongly and free from 
other signals is shown in the figure. 
All that is needed is a simple crystal 
receiver connected to an outside aerial 
and tuned to pick up the local broad- 
casting station in the ordinary man- 
er. Nearly everybody has the where- 
withal to fix up such a crystal set. It 
is the property of a crystal detector 
to generate strongly the whole series 
of harmonics of the signal to which 
the aeria] is tuned so that when the 
short-wave wavemeter is placed near 
the tuning coil of the crystal set the 
harmonics can be tuned in quite easily 
as reasonably strong carrier waves. 
Do not couple any closer to the 
crystal than is absolutely essential to 
pick up the harmonics with certainty. 
' Starting with the second harmonic 
(half the fundamental wavelength) 
we follow the harmonics downwards, 
taking the utmost care not to miss 
any harmonic or lose count. The 
greatest care in this respect must be 
exercised when we come to the mini- 
mum of our tuning condenser and 
have to change to 
length coil. Much the best way of 
avoiding difficulties here 1s to use an 
auxiliary oscillating 


the change of coils is being effected. 
The lower the wavelength, of course, 
the more crowded do the harmonics 
become and the greater is the care 
required in following them. Within 
five miles of a powerful local broad- 
casting station it is quite easy to fol- 
low the harmonics down to about 20 
metres. Needless to say, a short- 
wave receiver must be calibrated ex- 
actly as it is going to be used. If 
the aerial is to be tapped directly on 
to the grid coil, then the set must be 
calibrated with an aerial on, and a 
supplementary aerial must be used for 
the crystal set. 


a shorter wave- 


wavemcter to` 
“hold ’’ a particular harmonic while | 
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THE REACTOR VALVE ON SHORT 
WAVES. 


oe advantages gained by the 
use of a separate reactive valve, 
which are often sufficient to justify 
its inclusion in a receiver designed for 
the normal broadcast waveband, are 


more pronounced when receiving on . 


the short waves. As far as the former 
are concerned, it must be fairly obvi- 
ous that better use may be made of 
the extra valve by making it operate 
as a pure H.F. amplifier, although 
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A consideration of the diagram 
will show that the. steady voltage of 
the detector grid (V,). is determined 
by the setting of the potentiometer, 
às it is insulated from the bias bat- 
tery G.B., by. the grid condenser. 
This battery serves to bias the reactor 


(V), and should be of such a voltage 


that it is working on the straight part 
of its characteristic curve. A 20,000 
ohm ‘“‘ H.F.” valve is suitable for 
this position ; it will be operating cor- 
rectly with 1} volts negative on its 


Fig. 2.—Smooth control of reaction on the short waves. 


admittedly this course will necessitate — 


another tuning control. On the very 
short wavelengths, however, such 
amplification is impracticable, and 


any device which will improve reac- 


tion control should not be neglected. 
To obtain smooth regeneration with 
the ordinary arrangement it is, as a 
rule, necessary to effect a compromise, 
as the best grid voltage adjustment 
from the point of view of detection is 
not always best for reaction. 

The circuit diagram of a short- 


_wave receiver, including a separate 


reactor valve, is given in Fig. 2. All 
the components may have conven- 
tional values, while their disposition 
may follow standard practice. The 
inductances of the aerial-grid coil L, 
and of the reaction coil L, will, as 
usual, depend on the waveband to be 
covered, and are similar to those used 


in a reacting detector set, except that 


extra turns may be necessary on L,. 


grid and an anode voltage in the 
order. of 100. 
0000 


LOOSE CONTACTS AND SHORT-WAVE 
RECEPTION. — 


NATEN an oscillating receiver is 
being used for the reception 
of signals below 6o metres it is essen- 
tial to avoid variable contacts not only 
in the set and aerial circuits them- 
selves, but also between any two ad- 
jacent metal bodies anywhere near the 
set. ‘Two objects, such as a pair of 
scissors and a screwdriver, touching 
each other‘ lightly within two feet of 
the receiver. may easily give rise to 
distracting scraping noises in the tele- 
phones. The lower the wavelength 


the more pronounced is this sort of 


effect, and on wavelengths as low as 
20 metres one may have to look quite 
far afield for the cause of sap 
noises. 


.- 
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COMPARISONS. 
pe. human ear is notoriously un- 
reliable, : and unfortunately re- 
‘tains its impressions for an extremely 
short space of time. Most of us have 


“found this out when changing over 


alternative pieces of apparatus in 
order to judge their comparative 
effectiveness either from the point of 
view of quality or signal strength. 
‘Unless the change is made with ex- 
treme rapidity, it is found that, by 


the time the second component is in 
position, there remains but a hazy 
impression of the conditions prevail- 


ing with the first. 


To facilitate the making of a. 


quick change, it is strongly recom- 
mended that the apparatus should be 


- -wired to a double-throw switch with 


a suitable number of poles. The 
slight extra trouble involved will be 
compensated for by the more definite 
results obtained by the test. Single- 
and double-pole switches, mounted on 
stout porcelain bases, are suitable and 
are readily obtainable at a low price. 


Wireless - 
World 
When testing apparatus associated 
with H.F. circuits, care must, be 
taken to retain a reasonable degree 
of electrical symmetry in the connec- 
tions to the components under test ; 


otherwise totally misleading results 


may be obtained, due to Variation in 
tuning or other causes. 


oo0oo0oo0 l 
USE GOOD GRID CONDENSERS IN 
TUNED ANODE RECEIVERS. 


HE last coupling condenser in 
the ordinary form of tuned- 
anode H.F. amplifier is also the grid 
condenser for the detector valve which 
functions on the leaky-grid principle. 
Now one side of this condenser is at 
full H.T. voltage while the other 
side is connected to the grid of the 
detector valve, and since this grid is 


isolated except for a grid leak of one | 


or two megohms the slightest leakage 
on the part of the condenser will 
cause irregular positive charges to 
flow-on to the grid. This will give 
rise to hissing or crackling noises. A 


DISSECTED DIAGRAMS. 


3 


815 


grid, leak detectòr valve is most sensi- 


tive tò the smallest leakage of this 
nature, and very perfect insulation is 

needed in the condenser, both in the | 
dielectric itself and the casing in 
which the condenser is enclosed. It 
is safe to say that the best insulation 
in the whole of a tuned anode set 
should be in the detector grid con- 
denser. The dielectric should be 
mica or POETAE at least as good. 

oo0oo0o0 


SOLDERING TO NICKEL-PLATED . 
METAL. 


E occurs sometimes, but fortunately 
not ofen, that we have to make a 
soldered connection to a nickel- 
plated article. Nickel is not a very 


good metal to solder, and nickel-plat- 


ing often does not adhere any too 
firmly to the metal below. For this: 
reason it is advisable to file the sur- 
face where the joint has to be made 


‘until the main metal (usually brass) 
is exposed before any attempt is made 


to tin the surface. 


Practical Points in Design and Construction. 
No. 74.—An H.T. Eliminator with Full-wave Rectifier. 


(To be concluded in next week’s issue.) 


The present series of diagrams is intended to show progressively, and in an easily understandable 
manner, the various points to which special attention should be paid in the design of typical wireless 
instruments, and at the same time to assist the beginner in mastering the art of reading circuit 
diagtams. The eliminator shown below operates on A.C. mains, and gives full-wave rectification by 


The primary winding of the transformer is 
connected across the A.C. supply mains. 
HE transformer must be de- 
signed to work on the voltage 
and periodicity of the supply mains. 
The filament lighting winding should 
have from 4 to 6 volts across its ends, 


according to the type of valve to be 


used. This voltage should approxi- 


mate closely to that at which the: 


ATS” 


the use of a double-plate valve. 


The low-voltage winding is connected in 
series with the filament and a controlling 
rheostat. 


valve is actually rated, in order that 


a minimum value of series rheostat 
may be necessary. 
It is suggested that the voltage be- 


‘tween the centre tap and each of the 
ends of the high voltage winding © 


should be about 150. There are thus 
300 volts across the whole secondary, 


The ends of the high-voltage secondary 
winding are connected to the anodes. 


but only half of this i is applied to the 


‘plates. 


Several manufacturers produce 
double-plate valves for eliminators of 
this type; .their filaments generally 
consume rather more than 


of about 40 mA. 


one . 
‘ampere and give a working emission 
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SHORT-WAVE | TRAN SMISSIONS. : 


_ TN compiling the following list of stations which transmit fairly regularly on 


Wa ve baad A 


length. 


(Metres). 


12.25 
13.5 
14.09 
14.28 
14.93 
15.0 


16.0 - 


16.02 
16.57 
17.0 


18.0 
20.0 


20.8 


21.0 
21.4 
21.48 
21.8 
22.0 


22.02 
23.0 
23.25 
23.3 
24.0 


24.3 
24.5 
24.7 
25.0 


25.5 
25.6 
25.728 
25.906 
26.0 


26.086 
26.269 
26.6 
27.0 


27.5 
29.3 


Call- 


sign. 


PCMM 
POY 
HZA 
AGB 
NKF 
VIZ 
GBH 
AGA 
VIS 
WNU 
GBK 
CG 
AGB 
PCPP 
RCRL 
PCMM 
KEL 


_ Flowerdown, 


short waves, we have selected those which .are likely to prove of service 


Station. 


Nauen. 
Nauen. 


` Rocky Point, N.Y. 


Ste. Assise. 
Rocky Point, N.Y. 


. Ongar. - 


Schenectady, N.Y. 
Nauen. 
Rocky Point, N.Y. 


` Rocky Point, N.Y. 
` Rocky Point, N.Y. 


Rio de Janeiro. l 

Bellevue, Anacostia, 
D.C. l 

Nauen. 

Nauen. 

Navy Yard, Washing- 
ton, D.C. 

Mourillon, Toulon. 

Nauen. 

Hants, 
R.F.A. 

S.S. “ Olympie.” - 

Tokyo. 

Bellevue, 
D.C. 

Kootwijk, Holland. 

Harrison, Ohio. 

New Brunswick, N.J. 

Los Angelos, Calif. 

Sydney, N.S.W. 

Townsville, Queensland. 

Schencctady, N.Y. 

Soerabaja, Java. 

Sainte Assise. 

Schenectady, N.Y. 

Leafield. 

Leafield. 

Denver, Colo. 

Ongar. 

Rellevue, D.C, 

The Hague. 

Nauen. 

Saigon. 

Nauen. 

Bellevue, D.C. 

Melbourne (Beam Stn.). 


Anacostia, 


’ Grimsby (Beam Stn.).. 


Nauen. 

Sydney, N.S.W. 

New Orleans, La. 
Bodmin (Beam Stn.). 
Montreal (Beam Stn.). 
Nauen. 

Kootwijk, Holland. 
Central Lab., Leningrad. 
Kootwijk, Holland. 
Bolinas, Calif. 


| Wave. 
length. 
(Metres). 


30.0 
30.2 
30.6 
32.0 


35.03 
36.0 


36.8 


37.0 ° 


38.0 


39.0 
40.0 


40.2 
40.5 
41.5 
41.6 
41.95 
42.0 


42.5 
42.98 
43.0 


44.03 
44.5 
45.0 


Call- 

sign. 
GBL 
GBM 
U 2XI 


. PCJJ 


NAL | 
TI. 


-ANE 


IDO 
HVA 
Vis. 
U 2X AP 
OCDS — 
OCTN 
AQE 


NAJ 
XDA 
BWW 
BXW 
BXY 


BYB 
BYC 
BYZ 
BZE 
BZE 
VKQ 


NPM 
J 1PP 
WQO 
PCMM 
LPZ 
OCRB 
NPM 
PCRR 
PCUU 
U 2xI 
OCMV 
NAJ 
NAS 


~. NOSN 


WNU 
AGC 
J 1AA 
OCBA 
NKF 
FFW 
VIS 
VIT 
TFA 
WIZ 
NPG 
JOC 
WAQ 
SPI 
NPG 


Station. 


Leafield. - 

Leafield. 
Schenectady, N.Y. 
Eindhoven, Holland. 


Navy Yard, Washing- 


ton, D.C.: 
Eiffel Tower. 
Malabar, Java. 
Rome. 
Hanöi, Fr. Indo China. 
Sydney, N.S.W. ~ 
Schenectady, N.Y. 
Issy les Moulins. 
Mourillon, Toulon. 


S.S. “ Sir James Clark 


Ross.” 
Great Lakes, Ill. 


_ Mexico City, Mex. 


Gibraltar, North Front. 

Seletar, Singapore. 

Stonecutters Isld, Hong- 
Kong. i 

Whitehall, R.C. 

Horsea. 

Rinella, Malta. 

Matara, Ceylon. 

Aden. 

Garden Island, Sydney, 
N.S.W. 

Honolulu. 

Tokyo. 

Rocky Point, N.Y. 

Kootwijk, Holland. 

Buenos Aires, 

Rabat, Morocco. 

Honolulu. 

Kootwijk, Holland. 

The Hague, Holland. 

Schenectady, N.Y. 


-= Mont Valerien. 


Great Lakes, Illinois. 
Pensacola, Florida. 
Coco Solo, Panama. 
New Orleans, La. 
Nauen. 

Twatsuki, Japan. 
Bamako, Sudan. 
Bellevue, Anacostia. 
Ste. Assise. 

Sydney, N.S.W. | 
Townsville, Queensland. 
Reykjavik, Iccland. 
New Brunswick, N.J. 
San Francisco, Calif. 
Otchishi, Japan. 
Newark, N.J. 

Rio de Janeiro. 

San Francisco, Calif. 


Ware- 
length. 
(Metres). 


. 46.0 
46.5 
47.0 


_ NKF 


to experimenters in this ‘country. ' Many other short-wave stations heard 


are engaged only on tests of a temporary nature, and these have been omitted. 


Call- Station. 
eign. " 
OCMY Mont Valerien. 
PCLL Kootwijk, Holland. 
TSB . Norwegian s.e. “ Hol- | 
der.” ` ia 
POZ _ Nauen. 
ICX —- Massawa. ~~ 
SPI Rio de Janeiro. 
SUC2 Abu Zabal, Cairo. _ 
KRP Salt Lake City, Utah 
TFA - Reykjavik, Iceland, 
OCTU ` Tunis, La Casbah. 
WBZ Springfield, Mass. 
SAJ Karlsborg, Sweden. 
AIN Ain Bordja, Casablanca. 
TSB Norwegian s.s. “ Hel- 
_ der.” 
WQN Rocky Point, N.Y. 
VIS Sydney, N.S.W. v 4 
VAS Louisburg, Nova Scotia. 
WKK Ceiba, Porto Rico. 
WGW Vieques, Porto Rico. 
WLW Cincinnati, Ohio. 
ZWT Bremerhaven. 
NPU Tutuila, Samoa. 
NBA .- .Balboa, Canal Zone. 
NKF Bellevue, Anacostia, 
| D.C. 
WQN Rocky Point, N.Y. 
GBL Leaficld. 
GBM Leafield. 
ANF Malabar, Java. 


U 1XAO Belfast, Maine. 


-= OCTN Mourillon, Toulon. 
WQN Rocky Point, N.Y. 
OCBV Beyrouth. 

KDKA _ East Pittsburg, Pa. 


U 1XAO Belfast, Maine. 
Bellevue, Anacostia, 
D 


l C. 
U2XK. South Schenectady, 
oe N.Y. . 


U 8XS East Pittsburg, Pa. 
NPO Cavite, Philippine 
Islands. ' 

NQG San Diego, Calif. 
WRP Pinecrest, Florida. 
WFV Poinciana, Florida..- 
WRB Miami, Florida. 
NKT Bellevue, Anacostia. 

- WIR. New Brunswick, N.J. 

- F8GB -Ste. Assise. 
WGN Rocky Point, N.Y.. 
FL Eiffel Tower. 

_ NEL Lakehurst, N.J. 
RDW ‘Moscow. 
NKF Bellevue, Anacostia. 
KIO Kahuhu, Hawaii 


‘U2XI Schenectady, N.Y. 
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By F. H. HAYNES. 
(2DY, 2DZ.) 


HE increase in the number of transmitting permits 
during recent months reveals the growing interest 
in transmission. That thousands of amateurs are 

not limiting their activities to broadcast reception is 
evidenced by the popularity of certain short-wave trans- 
missions. Much interest attaches to short-wave recep- 
tion, both telephony and Morse signalling, and when a 
working knowledge of the code has been. acquired the 
amateur feels that the scope of his experimental work 
can be greatly extended by the setting up of a small 
transmitter. 


Starting in Amateur ‘Transmission, 


The new field for experiment thus opened covers the 
study of fading, long-distance communication in rela- 
tion to wavelength and conditions, short-wave aerials and 
directional effects, circuit systems for ultra-short waves, 
crystal control, as well as methods of keying and modu- 
lating, all of: these considerations involving principles 
not .to be found in the development of apparatus: for 
reception purposes. 

The circuits in-most general use to-day for short-wave 
work are modifications of the Colpitts oscillator. On 
the longer waves of 150 to 200 metres and 440 metres 
used until recently by amateurs, Hartley and tuned’ grid 
coil oscillating circuits were generally favoured. Funda- 
mentally, all of the oscillating systems are similar inas- 
. much as the oscillating voltage at any moment applied 


to the grid of the oscillating valve is of the opposite sign ` 


to that existing on the plate, while each of the circuits 
gives exactly similar performance and all are equally 
„A 17 


efficient. - It is merely a matter of convenience of control 
that has led to the several circuit systems. | 

The part played by unwanted capacity stands in the 
way of using the same methods on the ultra-short waves 
as were adopted on wavelengths of 100 metres and 
upwards, emphasising the need for feeding the circuit 
only through nodal points of zero radio- frequency poten- 
tial and placing less reliance in the use of choke coils. 
It should be the aim therefore to devise a circuit arrange- 
ment which does not depend for its correct operation upon 
the performance of H.F. chokes, owing to their self- ` 
capacity, while the points of connection of the battery 
leads can be conveniently adjusted so as to prevent 
stray earth capacities forming a path for radio-frequency 
current. 


Modified Colpitts Circuit. 


In the circuit diagram the tuned oscillatory circuit 
comprises the series connected inductances La L,, bridged 
by the series connected condensers C,, Ca. Grid poten- 
tials are determined in respect to the filament which is 


connected to the mid-point between the two condensers. 


The feed-back, radio-frequency potential passed to the 
grid is increased when C, is increased, it being obvious 
that for a given wavelength an increase in the “value of 
one of the condensers must be compensated for by a 
reduction in the value of the other so that the resultant 
capacity remains unaltered. 

To avoid the need for blocking condenser and choke 
such as are commonly fitted in the Hartley circuit, the 
tuning inductance is diy ided and .the battery ‘connection 
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Transmitting 6n 45 Metres.— i l 
made at the nodal point of zero radio-frequency potential. 
The condenser C,, which is interposed, has little influence 


VOQO 


C3 


T 


Modified Colpitts transmitting circuit. The H.T. and L.T. 
batteries as well as the key are at zero radio-frequency potential 
and changes of earth capacity do not affect the operation of the 


circuit. The choke coils L; and L, are not required when the 


circuit is correctly adjusted. 
on the oscillation constants of the tuned circuit providing 
its capacity is large compared with the resultant capacity 
of the two series connected tuning 
condensers. It serves as a. barrier 
to maintain the D.C. potential on 
the anode of the valve, and should 
therefore be capable of withstanding 
the H.T. voltage as well as being suit- 
able for handling a comparatively large 
high-frequency oscillating current at 
low potential. 


Nodal Points and Earth Capacity. 


Assuming the correct adjustment of 
the relative values of C, and C,, then 
the operation of the circuit will be un- 
influenced by the large earth capacity 
of the L.T. battery. Similarly no 
difficulty will be experienced when the 
H.T. supply, which is always virtually 
earth connected, is joined to the mid- 
point of the tuning coil. Both sides of 
the bridging condenser C, are at zero 
radio-frequency potential, as its capa- 
city is large compared with the tuning 
capacities. Jt is this consideration ` 
with regard to the battery connections 
having no effect on the tuning of the 
circuit that so strongly recommends the 
adoption of this circuit for transmission 
on wavelengths below 100 metres, and 
no longer is it necessary to space the 
L.T. battery from earth or introduce an 
elaborate arrangement of H.F. chokes 
in the high-tension supply. Actually 
choke coils L,, L, are provided between 
the high-tension terminals and the 
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Details for making and mounting the transmitting inductances. 
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oscillatory circuit, but these only ‘serve as a safeguard 
until the correct adjustments of coils and condensers are 
made. Obviously there is no difference of radio- 
frequency potential between the mid-points of the con- 
densers and coils which are connected across by the key- 
ing lead between L.T.— and H.T.—, and the .chokes 
shown become unnecessary when the best relative values 
of condensers and coils have been found. , l 
Other details of the circuit require- little comment. 
The aerial load is critically adjusted by a variable 
coupling L,, while the negative grid biassing potential 
is created by a resi8tance R, ‘shunting a condenser C,. 


Constructional Hints. 


The few components required for this-transmitter render 
construction easy. Building is simplified .by mounting 
all components on a baseboard in preference to the use of 
a vertical front panel. : The .design is readily .modifted, 
however, and if desired the tuning condensers and fila- 
ment rheostat can be carried by a panel without the need 


_arising for any change in wiring layout. With the addi- 


tion of the aerial ammeter and plate current milliammeter 
to the upper part of the panel well above’ the condenser 
dials a more portable set can be produced. 

It is always the case when constructing a transmitting 
set that certain of the parts must bé of new design and 
are not to be found among the component: apparatus on 
the market. In this instance the transmitting inductances, 
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Transmitting on 45 Metres.— 

choke coils, and grid leak resistance are not standard. 
The drawing, of the coils shows the use of two ebonite 
rings din. in thickness, supporting three Zin. pieces of 
ebonite rod. Small brass screws, such as 6 or 8BA, jin. 
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Plan view showing the arrangement of-the components. The 
radio-frequency circuits are connected by short direct leads. 

in length, secure the rods to the rings, and the turns of 
wire are carried in slots. As the turns are spaced by an 
amount roughly equal to twice the diameter of the wire 
(No. 14 S.W.G.), it is necessary to move the positions 
of the slots in the three rods by 
an amount equal to the thick- 
ness of the ‘wire when passing 
from one rod to the next to 
allow for the spiral formation. 
After being straightened by 
stretching, the wire is wound 
tightly with turns touching 
upon a former about jin. 
smaller than the required coil 
diameter. The turns are lifted 7 
into position and adjusted, the oe. Gay 
ends being terminated by bends ~ 
which grip the bars. All wind- 
ings are, of course, in the same 
direction, the two outside coils 
(La, L,) being identical. | 

The two ends of any coil ter- 
minate on the same crossbar, 
and reference should be made 
to the drawings showing the 
apparatus and wiring layouts 
before fixing the supporting 
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brackets. Small pieces of angle brass or angles bent 
from strip secure the coils in position, and. are fixed to 
the ebonite rings by 6 or 8BA screws and nuts. 

The choke coils are wound upon seven-peg formers, 
tied round with cotton, and then transferred to the 
ebonite bases with supporting pegs. As there is a differ- 
ence of potential equal to the H.T. voltage between the 
two choke coils it 1s advisable to make use of the ebonite 
disc bases as shown in the sketch giving the constructional 
details. Almost any form of short-wave choke coils can 
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Constructional data of the H.F. choke coil. 
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: be substituted, as these coils serve no useful purpose when 
the set is properly adjusted. | | 

The grid leak is wound upon a piece of, łin. ebonite 
measuring rin. x 3łin. It carries 10 slots fin. wide by 
şin. deep, into each of which are wound 100 turns (about 
12 yards) of No. 44 D.S.C. ‘‘ Eureka ’’ wire. Before 
winding .seven pieces of No. 18 tinned wire are inserted 
in pairs of holes, as shown in the diagram of.the layout 


The finished transmitter. The key may be connected by a flexible lead to the terminals 
. provided, while no special precautions are necesmary in regard to earth capacity created by the 
a atteries. i ; $ a 
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Transmitting on 45 Metres.— i 
of components to serve as terminal and tapping points. 
Whether or not the direction of the turns is reversed on 
passing from one section to another is unimportant, for 
the winding is certain to be inductive, and in other forms 
of transmitting circuits the use of an inductive leak may 
be- necessary. The leak is mounted with screws and 
spacers. | 

When a baseboard layout is adopted the mounting of 
tuning condensers generally presents. difficulty, particu- 
larly as regards setting up the indicator for the scale. 
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Scale drawing showing the arrangement of the components on the board. 
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In this instance the condensers are supported on short 
ebonite stemis as usual, but are inverted, while the holes 
are carried right through the dials, giving the arrange- 
Three 


small holes are drilled in the normally top end-plate of 


each condenser and the ebonite supports are drilled for 


6BA screws 

All other details of construction, including the setting 
up of the coils, are shown in the drawings. There is 
very little wiring, and convenient routes which may be 


taken. by the leads are indicated in the practical 


wiring diagram. Thin strips 
of copper foil connect the 
bridging condenser C, with 
the coils, plaited braid con- 
nects the clips to the tuning 
condensers, and the con- 
densers are bridged with 
three strands of No. 16 
tinned copper. soldered to- 
gether. Both condenser 
spindles are at zero radio- 
frequency potential. 


45 m. Aerial Dimensions. 


_ Before proceeding to test 

. the set a few observations on 
aerial dimensions may be 
useful.. Although harmonic 
‘and Hertz aerials are in- 
common use for ultra-short 
wave transmissions, it will 
as a rule be found best to 
work the aerial near its 
fundamental. The aerial 
arrangement and dimensions 
should therefore be governed 
by the wavelength it is in- 
tended to use. This obser- 
vation has no bearing, of 
course, upon aerial arrange- 
ments for short-wave recep- 
tion. The relationship be- 
tween the height of the 
typical amateur mast, the 
usual length of ground avail- 
able at the back of the pre- 
mises, and the height of the 
first floor window to 45 
metres is a happy one. Thus 
the length of wire between 
the lead-in and the aerial 
insulator should be just less 
than a quarter of the wave- 
length, and the length 
required for 45 m. is there- 
fore 36 feet. An exactly 
similar length is needed for 
the counterpoise, and should 
be measured off with care 
before erecting. The best 
wire to use is No. 12 S.W.G. 
copper. The aerial is excited 
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Transmitting on 45 Metres.— 


by means of the coupling 
coil thus connected at the 
exact centre. 


‘ Sources of H.T. Supply. 


As an inexpensive trans- 
mitter and to suit the needs 


yet made provision for using 
supply mains as a source of 
H.T., it is pointed out that 
quite good work can be con- 
ducted with dry H.T. 
batteries of the ‘‘ super- 
capacity ’’ class giving 300 
volts. The load taken from 
these batteries is no greater 
than that taken by the 
average power amplifier, and 
they are not, of course, in 
continuous use. This set has 
been tested with dry cells, 
using an L.S.5A valve, giv- 
ing a feed current of 25 mA. 
Stations have -been easily 
worked in Central Europe, 
Northern Africa, and Pales- 
tine, the low-power input 
from dry cells giving a 
steady wave without involv- 
ing keying difficulties. 

If higher power is used, 
such as rectified A.C. or 
direct current from an H.T. 
machine, a D.E.T.1 valve 
may, take the place of the 
L.S.5A. When D.C. mains 
of 220-240 volts are avail- 
able the best arrangenient is 
undoubtedly to charge an 
H.T. accumulator of 100 or 
more volts and discharge it 
in series with the supply 
voltage. 

Before attempting to bring 
the set into operation an 
absorption wavemeter, com- 
prising coil, condenser, and 
pea lamp, should be constructed. The calibration can 
be checked by comparison with the receiving set when 
tuned to the many transmissions indicating the 45 m. 
wavelength allocated to British amateurs. American 
amateur stations work on wavelengths of 37.5 m. and 
42.8 m. 


) 


Adjusting the Transmitter. 


~ A milliammeter with a scale reading of 50-or 100 mA. 

will be found helpful when making adjustments. It 

should be connected in the H.T. positive lead and the 

coil L, will serve to protect its winding from damage 

by high- frequency currents. Each of the tapping clips 

should be connected at one turn down from the maximum 
a 21 


Practical wiring diagram. The filament wiring is arranged bencath the baseboard. 


821 


- 


inductance end of the coils. With the aerial coil dis- 
connected the tuning capacities are varied to give the 
minimum feed current, an increase on one condenser being 
compensated for by a reduction on the other when 
adjusted correctly for .wavelength. The key terminals 
are, of course, short-circuited while adjusting, and the 
grid leak resistance should be increased in value in the 
process of tuning. After- connecting the aerial and 
counterpoise leads to include the entire aerial coil, further 
adjustment of the condensers is necessary, and it will 
be found that the maximum reading on‘the aerial ammeter 
will be obtained on the correct wavelength providing that 
no error has been made in measuring off the aerial 
wires 
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bad -` LIST OF PARTS. Sg 
Set of 3 transmitting inductances (Peto-Scott). e 2 “ Deckorem ” dial indicators (A. F. Bulgin). . >- 
1 Baseboard, 18x12. . T ! 6 Ebonite shrouded terminals (Belling & Lee). 
I Fixed condenser, No. 620, 0.001 (Dubilier). . . $ oz. No. 47" Eureka” wire. _ | 
1 Fixed condenser, No. 577, 0.001 (Dubilier). Š ) 2 oz. No. 26 D.C.C. for choke coils. 
2 Variable condensers 0.00025, R/122 (Ormond). 2 Bases for choke coils (Peto-Scott). : 
1 Rheostat, 6 ohms (Ashley). 1 ft. Phosphor bronze strip, ł}” x No. 30 S.W.G. 


1 Valve holder (Pye). 


__In the “ List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually : 
used by the designer and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular 
components should be used in preference to others, these components are mentioned in the article itself.: In all other cases the constructor : 
can use his discretion as to the choice of components, provided they are of equal quality to those listed and that he takes into consideration ; 


in the dimensions and layout of the set any variations in the size of alternative components he may use. 
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has been adjusted. - 


resistance, and should be s 


A cheap aerial ammeter is connected in the lead to the 
counterpoise with a maximum scale reading of 0.5 or even 
up to 2 amperes. The meter will have appreciable 


Symmetrical arrangement of aerial and counterpoise for short 
wave transmission on the al. 


aerial fundament 


hort-circuited after. everything 


Method of mounting the tuning condensers so as to provide good It should be borne in mind that all the tuning adjust- 


insulation and to permit of the condenser scales eing read 
l against pointers on the-baseboard. | . 


Cigrcuit of grid modulated transmitter with two-way switch for telegraphy or telephony transmission. 


ate 


ments are more or less locked together, and a change at 


one point in the circuit 
may call for a compensat- 
ing adjustment at another. 
A double-pole switch 


_ should be arranged to 


readily disconnect the 
H.T. supply so that a 


' variety of adjustments 
‘can easily be carried out. 


Telephony Transmission. 
Remembering that the 


. set is intended for use 


where a liberal H.T. 
supply. is not available, 


‘grid modulation may be 


adopted if telephony 


. transmission is required. 


The only merit of modu- 
lation in the grid circuit 
is; of course, economy in 


_H.T. supply, and a cir- 


cuit arrangement is given 
shòwing the modulator 
valve functioning as a 


variable grid leak. The 


battery usəd to. supply 
filament current to the 
A 22 
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Transmitting on 45 Metres.— l 
modulating valve must be well insulated from earth, 
and its capacity should be as small as practicable. 
Although excellent results have been obtained with grid 
control, choke modulation is to be preferred, and miay be 
introduced by inserting in the H.T. supply an iron-core 
choke coil of liberal current-carrying capacity and an in- 
ductance value exceeding 20 henries such as a secondary 
winding of a small H.T. transformer. The plate of the 
modulating valve is connected to H.T. positive, the fila- 
ment is connected in parallel with the oscillator valve and 
between the grid and filament is the secondary of the 
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microphone transformér with grid biassing battery. 


Performance. 


As an indication of the range which can be expected 
from this transmitter, it may be mentioned that 
working from station 5YZ telegraphy communi- 
cation has been established with the following :— 

British, GI6MU, GIS5ZY, 6PU, 6HZ, and 32 
others ; French, 8JZ and to others; German, 8 
stations; Italian, 1CW, Tripoli; while speech 
has been exchanged with 6PU, 5DC,-GI6MU, === 
6JK, CI5ZY, and 42 others, using a Mullard o-20 valve 
as the oscillator and an H.T. potential of 250 volts derived 
have 
favourably on the quality of telephony when using the 


from wet cells. These stations 


grid method of modulation. 


WEARITE PLUG AND JACK. 


To avoid the use of an “on and off ”’ 
switch a plug and jack loud-speaker or 
telephone connector is now commonly 
employed in which contacts are provided 
for closing the filament circuit when the 
plug is inserted. 

A new jack of this type is among the 
recent products of Wright and Weaire, 
Ltd., 74, High Road, Tottenham, 
London, N., and differs from the usual 


Wearite loud-speaker jack. The local cir- 
cuit contacts are insulated by an ebonite 
spacer of liberal thickness. 


form in that an ebonite face spring is 
used for making connection with the addi- 
tional contact. By this means a liberal 
thickness of insulation is obtained, per- 
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Compact transmitting set (5YZ) employing the circhit system 
described with the addition of grid modulation, 
introduced for changing over from telegraphy to telephony as 


A switch is 


shown in the diagram on the previous page. 
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mitting of the use of the auxiliary con- 
tacts in a high-frequency circuit if de- 


- sired, while the contour of the insulating 
' piece gives a good snap action. 


The frame of the jack is of nickel- 
plated angle brass, and the plug is fitted 
with a turned ebonite mount with simple 
provision for connecting the loud-speaker 
or telephone leads. 
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T.C.C. CONDENSER MODIFICATION. 


The Telegraph Condenser Co., Ltd., 
Wales Farm Road, North Acton, London, 
W.3, will in future supply a small bracket 
with their fixed capacity condenser to 
permit of them being mounted horizon- 
Sometimes when building a re- 
ceiver it is inconvenient to stand the H.T. 
bridging condenser vertically, and by 
means of the new strapping piece the con- 
denser can be turned on its side and 
screwed to panel, basehoard, or on one of 
the inside walls of. the cabinet. The 
‘straps vary in size according to the thick- 
ness and capacity of the condenser, and 
are finished with green enamel similar to 
the cases of T.C.C. condensers. 
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NEW FEATURE OF THE SIEMENS 
GRID BATTERY. 
To avoid the difficulty of fitting up some 


form of mounting for the grid battery 
such as metal clips or strips of wood with 


screws, Siemens Bros., Ltd., of Woolwich, 


have introduced a very simple form of 
fixing. . 

In future, Siemens grid batteries will be 
provided with a cardboard cover over the 
sockets. On breaking the seal the card- 


fitted 


Siemens grid. batterics are now 
with a flap for use in securing the battery 
to the inside of the cabinet.’ 


board piece is folded back, and, by means 
of two brass eyelets, the battery can be 
readily attached to the interior of the 
wireless set cabinet with a pair of screws 
or more simply by drawing pins. With 
this easy attachment the battery hangs 
securely in position and fits flat against 
the wall of the cabinet. ; 
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Events of the Week | 


FIGHTING THE HOWLER. 
An anti-oscillation league has 
formed at Southend. 
oo0oo0oo 
NEXT “SATURDAY AT HENDON. 
Wireless telephony will play a leading 
part at next Saturday’s R.A.F. display at 
Hendon Aerodrome. The aerial drill to 
broadcast music will provide the principal 
novelty. 


been 
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REGULAR WIRELESS PICTURE 
SERVICE. 
A regular service of wireless picture 
transmission will be inaugurated between 
Berlin and Vienna on Friday next, July 


Ist. The- Telefunken-Karolus-‘Siemens 
system will be used. ° “a«s 
pS 0000 * 


EIFFEL TOWER WIRELESS FATALITY. 
. A young -wireless engineer, M. -Jean 
Herr, was accidentally killed at the Eiffel 
Tower broadcasting station early last 
week. M. Herr had just switched on the 
transmitting current when he came in 
contact with a lead carrying .10,000 volts 
and was killed instantly. eee" 

“0000 

MODESTY UNVEILED. — 

The „use of + indoor ‘aerials failed to 
secure the privacy sought: for by- three 
Dublin wireless ‘‘ pirates’? who, with 
twenty-four others, were fined in the 
Dublin District Court last week for con- 
travening the Wireless Telegraphy Act, 
1926. In one case the fine amounted to 


£5. 
o0o00°0 
FREQUENCY FEVER. 

Apropos the proposal of the B.B.C. to 
talk in kilocycles instead of wavelengths, 
it is interesting to note that the same 
step has been insisted upon by the Ameri- 
can Federal Radio Commission. The 
U.S. newspapers have been diligently 
engaged in defining ‘‘the new radio ter- 
minology.”’ 


o000 
FISHING FLEET WIRELESS. 

Wireless telephone appafatus is being 
carried on Hull trawlers which are now 
proceeding to Greenland to explore new 
fishing grounds. Successful telephony 
tests have been conducted between two of 
the vessels, one lying off Grimsby and one 
in St. Andrew’s Dock, Hull. 

The apparatus will permit ,of closer 
touch between the vessels of the fleet for 
the purpose of discovering the most suit- 
able fishing grounds. 


STILL GOING STRONG. 

“ This noted pianist has just completed 
his centenary for the B.B.C.’’—Wireless 
Paper. 

He must have many quaint recollec- 
tions of broadcasting: in pre-Victorian 
days. 


oo0oo0o0 s - 
AUTUMN WIRELESS SHOW IN PARIS. 

A Paris wireless evbihition is to be 
held in the Grand Palais from October 
28th to November 13th inclusive, under 
the auspices of the Syndicat Professionel 
des Industries Radio Electriques. 

Oo000 
INTERNATIONAL RADIO TELEGRAPH 
CONFERENCE. 

Tuesday, October 4th, has been fixed as 
the opening date of the International 
Radio Telegraph Conference ‘at Washing- 

ton. 
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AMATEURS AND THE ECLIPSE. 


To ensure accurate observation during t 
Solar Eclipse the Incorporated Radio Society of Great Britain calibrated the apparat 
used by members by means of the wavemeter shown above. 
was designed and constructed by members, was calibrated at the National Physical 
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in Brief Review. 


DEARER LICENCES IN GERMANY. 

Many protests are being made in Qer- 
many at the decision of the Postmaster- 
General to raise the wireless licence fee 


from two to three marks a month. 
0000 


TRANSATLANTIC TELEPHONY | 
QUESTIONS. . | ` 
An average of three calls per day from 
this country is being maintained on' the 
Transatlantic Telephony service +. to 
America, according to a statement inp the 
‘House of Commons last week by {the 
Postmaster-General. From the Amem 
side there is a daily average of four calls. 
Asked whether there had not bed’ 
very. considerable loss on the service, 
Postmaster-General said, “ No, the ¥ 
ing expenses are covered.” " 
0000 | > eel 
IN THE “WILD AND WOOLLY,’ 
At a joint conference of Australian Wool 
growers and wool workers at Adelaide a 
resolution was passed urging the - 
lishment of wireless stations and a 


services to link up isolated parts ofi the 
continent. 
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This instrument, which 


Laboratory and is probably the most accurate instrument in the possession of any 


radio society. 


Note the Weston thermo-coupled galvanometer, the plate millia meter 


and filament voltmeter. i 
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SOUTH AFRICAN BEAM TESTS. 


At the time of going to Press “it is 
understood that the Post Office tests. with 
the new beam service to South Africa 
have been highly successful. 
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PCJJ ENCIRCLING THE EARTH? 


On Thursday last, June 25rd., PCJJ, 
Eindhoven, was heard relaying the pro- 
‘grammes of Daventry, Langenberg, and 
Radio Paris. z 

The‘ interesting announcement was 
made that many listeners to PCJJ had re- 
ported an echo effect. No echo was pre- 
sent in the studio, said the announcer, 
and it was thought that the effect might 
be due- to. the fact that the signals were 
travelling once or twice round the earth. 


- 


ty em 


ERC THREE SOMI 
BAM 28: Sam RITISH COKIN 


Zit Ae 
yh ae FS 


A HANDSOME PRIZE. The R.C. Three- 

some, with accessories, constructed by 

the Birmingham No. 1 Branch of the 

British Legion on- behalf of the Children’s 
Outing Fund. 


_R.S.G.B. SUMMER MEETING. 


An interesting fixture for August Ist 
(Bank Holiday Monday) is a ‘ Conven- 
tionette,” in the form of a lunch and tea 
and a visit to 5XX, to be held by the 
Mid-Britain section of the Radio Society 
of Great. Britain, 

Any member: of the Society, and 
friends, will be welcomed to the “ Con- 
ventionette,” tickets for which (5s, per 
head, inclusive). are obtainable: from Mr. 
_G. A.’ Jeapes ' (G2XV), ‘“ Chandos,” 
.Great Shelford, Cambs. Applications 
should. be made not later than July 11th. 

The rendezous for the ‘‘ Conventionette ” 


/ 


will .be the Cock Hotel, Kingsthorpe, . 


Northampton, 
a ao) an’, 0000 
AUSTRALIAN WIRELESS PATENT 
Z 1. CHALLENGE. l 
Several. large firms in Australia have 
challenged and have refused to pay the 


patent royalties charged by Amalgamated ‘ 


Wireless (Australasia), Ltd. (says The 
Times). Giving evidence before the 
Royal Commission on Wireless on June 
16th, Mr. Fisk, the managing director of 


‘the company, declared that the company - 


had’ spent £200,000 on patents and re- 
search and had only received £76,000 
from royalties. | 
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CLYDE LIGHTHOUSE WIRELESS. 
The Cumbrae and Toward “lighthouses 


on the Clyde have established - wireless 


intercommunication for the purpose of 


facilitating shipping reports and giving 


directions during fogs. 
0000 


WIRELESS BOOMING IN TURKEY. 


A sudden and remarkable interest in. 


wireless is being evinced in Turkey, 
where the number of listeners during the 
past year has increased from a few indi- 
viduals to many thousands. According 


‘to a T'1mes correspondent, wireless dealers 


in Constantinople are finding themselves 
unable to cope with the demand for radio 
material. te 

The only broadcasting station—‘‘ Radio 
Stambul,” Osmanié, gives a daily pro- 
gramme on 1,200 metres, consisting of 
Oriental and. Occidental music in judi- 
cious . proportions. 

Because of their prohibitive cost wire- 
less sets are not yet within the reach of 
all, but hotels, restaurants, cafés, chem- 
ists, barbers’ shops and the like have in- 
stalled loud-speaker sets. The annual 
receiving licence (for ordinary listeners) 
costs about 30s. 


WIRELESS AT WESTMINSTER. 
By Our PARLIAMENTARY CORRESPONDENT. 


Broadcasting Post Office Advertisements. 


In the House of Commons last week 
Sir Harry Brittain asked the Postmaster- 
General whether, seeing that many facili- 
ties of the Post Office in the matter of 
telephone service, aerial mail, etc., were 
not fully known or appreciated by mem- 
bers of the public, he would suggest that 
the British Broadcasting Corporation 
occasionally made known these facilities 
for the financial benefit of his depart- 
ment and of the public generally. 

Sir William Mitchell-Thomson said that 
the telephone service and other services 
conducted by the Post Office had been 


. broadcast on a few occasions as matters of 


gerferal public interest; but he did. not 
consider that it would be advisable to use 


.the. broadcasting service regularly as an 


advertising medium for. Post - Office 
facilities. | . l 
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Telephone Wires and ‘Aerials. 


Mr. ` Hore-Belisha enquired whether it 
was the intention of the G.P.O. to issue 
instructions that, wherever possible, tele- 
phone wires should not be run- across, 
either above or below, wireless ‘receiving 


‘aerials. 


‘Sir William Mitchell-Thomson said that 
there was already a. standing instruction 
which provided for the alteration of tele- 
phone wires on private property which im 
terfered with wireless reception, and he 
did not consider that further instructions 
were necessary, If the honourable mern- 
ber wduld furnish him with particulars 
of any case in which reception was: harn- 
pered’ he would be happy to see what 
steps could be taken to remedy matters 
without incurring undue expense. 


GWwi7c J. 
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TRANSMITTERS’ NOTES 
AND QUERIES. 


The. R.S.G.B. Wavemeter, 
On the opposite page appears’ a photo- 


graph of the wavemeter used by the In- . 


corporated R.S.G.B. for calibrating. ‘the 


.wavemeters and other apparatus used by 


members during the eclipse. It is, ‘per- 
haps, one of the finest instruments of its 
kind in existence. It was. designed and 
constructed by members of the Society 
and calibrated at the National Physical 
Laboratory. _ 
The wavemeter, which is ‘crystal 
checked ’’ to ensure high accuracy, tunes 
to exceedingly high frequencies. The 
valve is an L.8.5 with a plate voltage of 
200 volts. | 
0000 l 
For over a year 2XAF has broadcast 
time signals three times a week to Mr. 
F. G. Smith, who was in unexplored parts 
of Brazil, and it is expected that these 


A BIRMINGHAM STATION. G 2AK, 
owned and operated by Mr. C. H. Young, 


at 52, Maidstone Road, Handsworth, 
showing the short-wave transmitter and 
receiver. . 


. will have proved of great assistance in 
The - 


the . preparation of accurate maps. 
explorer is now on his way back to the 
United States, and it will be interesting 
to learn how. these signals were received 
by him. | 

0000 


New Call-signs and Stations Identified. 


20X J. D. Chisholm, 27, Gresham Rd., S.W.9; 
transmits on 45 and 180 metres ánd will 
welcome reports. 

23D J. L. Summerfield, “ Poldhu,” 2a, Salisbury 
Rd., Seven Kings, Essex. (Change of 

} address.) 

5PR H. Porter, 141, Waterloo Rd., Wolver- 
hampton. f 

5QP (ex 2BPP) J. V. Parsons, Holland House, 


‘Holland Rd., Sutton Coldfield, Birming- 
ham. Transmits on 8, 23, and 45 metres, 
6PB H. Berry, 156, Lea Rd., Wolverhampton. 
GW 16B H. J. Duncan, 2, Albert Rd., Sandycove, Co. 
Dublin. (Change of address.) 
GW 16C G. Horander, 44, Dufferin Ave., South 
. Circular Rd., Dublin; transmits on 45 
metres and will welcome reports. 


Rathgar, Dublin. oe 
2AWJ P.Lacon, 19, Merridale Lane, Wolverhampton 
2BQK J. M. Wilkie, 102, Stanley St., Aberdeen. 


B. & R. D. Scott, 9, Upper Garville Ave., . 


826 


Interference in Wireless 
Reception. 


T may safely be said that there is no 
problem in connection with wireless re- 
ceiver design more important than that of 
eliminating interference. In these days, when it is a 
matter of no difficulty to attain any degree of sensi- 
tivity that is required, it may well. appear as if the 
owner of a really powerful seven- or eight-valve set 
should be able to receive any station at will ; actually 
those who have used even the best instruments of this 
kind very soon discover that the basis on which one must 
consider the problem of what is, and what is not, pos- 
sible bears little relation’ to the potentialities of the re- 
ceiver, but is rather settled automatically by the relation 
between the strength of signal to that of interference. 

In saying, therefore, that the problem of eliminating 
interference is of such great importance, we do so with 
a slightly pessimistic tone ; there is so much interference, 
and has been so much since wireless telegraphy was first 
invented, and so very little of it has ever been aay 
eliminated. 

Atmospherics. 

Let us first consider the large ¢lass of interference 
which originates at some source of electrical disturbance. 
In this we include both natural sources, such as those 
electrical discharges which are held to be the origin of 
atmospherics, and also artificial sources which occasion 
so` much trouble to the users of sensitive receivers in 
town areas. 

Elimination of atmospherics in telephony is very much 
more difficult than in telegraphy, and the latter problem, 
in spite of numberless attempts, has not yet been solved. 
Engineers are slowly coming to the conclusion that there 
1S really no satisfactory means for cutting out atmo- 
spherics, simply by virtue of the fact that they must 
necessarily partake of the same nature as a signal which 
is being received, whatever be the character of the latter. 

A helpful means of visualising the problem is afforded 
by the conception of an impulse, such as an atmospheric, 
as consisting of a ‘‘ spectrum °’ of continuous waves, 
spread all over the whole band of wavelengths. Any 
impulse, of whatever wave-form, can be resolved into 
such a spectrum, and the distribution of the various 
component waves which form this spectrum will vary 
according to the nature of the genet re which 
is being received. 


[f, therefore, we arrange that our receiv er is tuned-in 


ta a certain wavelength and thus, by implication, that it, 
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ay Will receive also a ‘small band of wavelengths on 
_./ ° either side of this, we know that it must also 


- ` receive just that band of elementary wavelengths 
which form part of the whole spectrum corresponding 
to any atmospheric impulse, and that therefore some 
effect must Heese y be produced in the receiver by 


the latter. 


The narrower we mie the band of wavelengths which 
is efficiently received, the less will be the effect of the 
atmospheric, but, on the other hand, curtailment of this 
band to too great an extent will result in distortion in 
telephony, or even in the wave-form of Morse signals. 
There is thus a limitation to what çan be done by simple 
tuning, and it is one which is very soon encountered by 
anybody who attempts to design a receiver which is to 
operate an automatic recorder from high-speed Morse. 

Serious atmospheric disturbance is far more of a 


_problem on very long waves than on the short ones, and 


this is one of the ‘contributory reasons for the extra- 
ordinary success which has attended recent developments 
in-short-wave reception. Therefore, in considering estab- 
lishing communication between two points, one would 
naturally give a lot of thought to the selection of the 


- right wavelength for the purpose, but such considerations 


are not very helpful when it is a matter of receiving to 
the best advantage a transmission: which already exists. 


Electrical Machinery. 


Coming next to the sources of disturbance which are 
artificial in origin, we are on ground which is in a certain 
degree more hopeful, seeing that, to some extent at any 
rate, the sources themselves are capable of being con- 
trolled. The nature of the interference consists in 
general of impulses of arbitrary wave-form which are 
just as difficult to get rid of by tuning as are atmo- 
spherics. 

The sources which are troublesome are most diverse in 
their nature, and, peculiarly enough, those which at first 
sight appear highly trivial are often the worst in actual 
practice. Within the writer’s experience the most per- 
nicious of all is a fan motor, though there is no doubt 
that other small motors of kindred type would be equally 
troublesome ; fan motors, for some reason or other, 
appear to have a greater tendency to sparking at their 
commutators; at any rate, one fan motor in a building 


can most certainly ‘‘ poison ’’ the latter quite effectively 


as far as long-distance reception is concerned. 
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Another troublesome source, apart from the large class 


of motors with sparking commutators, which are always . 


a plague to wireless, is afforded by telephone systems. 
Interference of this character is very bad sometimes when 
there is a branch exchange in the neighbourhood of the 
receiver, as the insertion and removal of the plugs and 
ringing of the various bells seem to make a great deal 
of disturbance. It is not absolutely clear what the exact 
nature of the trouble is, and, fortunately, it does not 
seem to afflict the user of a wireless receiver who has 
an ordinary telephone line connected to his house. It 
is, however, as well to arrange that the receiver is as 
far as possible from the telephone and that the aerial 
does not run parallel to the telephone wires. 

The cure of motor disturbances can be undertaken to 
a certain extent, but with somewhat varying fortune. Not 
infrequently a pair of condensers connected in series 
across the brushes of a motor or dynamo, and having 
the centre point connected to earth, will produce a great 
improvement in the interference; such an arrangement 
is shown in the circuit diagram. 

Reverting once more to the receiver itself, the only 
really hopeful method of minimising interference of an 
impulsive character is based on the directional properties 
of various aerials, of which, of course, the simple -frame 
aerial is the best known. Statistically, one would expect 
that a frame aerial which is non-receptive in two direc- 
tions in the horizontal plane would, on an average, pick 


; TO FRAME OF 
MACHINE 


2 mfds 
OR MORE 


Interference from a dynamo or motor can often be cured by 
connecting large condensers in series across the brushes and 
earthing the mid-point to the frame of the machine. 
up less atmospheric disturbance of the type which origin- 
ates at a distance. Furthermore, any specific source of 
interference can be cut out, or very greatly reduced in 
intensity, provided its direction is not the same as that 
of the station which it is desired to receive. A combina- 
tion of a frame and open aerial will enable a station to 


be received at optimum strength when it is in a direction . 


180° apart from a source of interference which is simul- 
taneously cut out. This corresponds to the well-known 
“t heart-shape ” diagram of reception. 


Interference from Other Stations. — 


Coming next to the question of the interference, occa- 
sioned by other wireless stations, we are confronted by, 
a problem at once more complicated and more hopeful 
of solution than that of atmospherics and impulsive inter- 
ference in general. Wireless stations, whether for the 
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elimination of a powerful near-by station. 


‘generally known as 
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purpose of telegraphy or telephony, are designed to oper- 
ate on a very restricted band of wavelengths, and, in 
consequence, if reception is not desired on the particular — 
band on which the interference occurs, there is every hope 
of being able to ‘‘ tune out ’’ the undesired station. 

In considering this question it is, of course, of great 
importance to know the difference in strength between . 
the station which it is desired to receive and that of the 
interfering source. For instance, we may have a receiver 
which will cut out a station separated 5 metres from the 
wavelength of the desired station, provided the signal 
strengths of the two are equal. If, however, the un- 
desired station turns out to be within a radius of 5 miles, 
whereas the desired station is at a distance of 200 miles, 
the case is very different, though the problem is by no 
means insoluble. 

There are two main lines of attack in respect of the 
First, we 
may sharpen up the tuning of the receiver itself until 
it selects the desired band of wavelengths and rigorously 
excludes all others, or, secondly, we may employ a re- 
ceiver of average good selectivity and use in association 
with a.device which will cut out-the particular band of 
wavelengths on which the undesired station is operating. 
Devices of the latter type have been frequently described 
in the technical press under the name of wave-traps or 
rejector circuits. | | . 


Supersonic versus Neutrodyne. 


When radical improvements are desired in the selec- 
tivity of 4 receiver one is led almost inevitably to super- 
sonic hetérodyne methods, but a receiver built on this 
principle lays itself open to special kinds of interference 
from which other types are immune. First there is the 
well-known fact that a ‘‘ super °’ will accept two bands 
of wavelengths separated by equal frequency intervals 
from the wavelength of the heterodyne oscillator ; inter- 
ference of this type has been described as ‘‘ second 
channel interference ’’ on account of the two channels of 
wavelength to which the instrument responds. Secondly, 
owing to the instrument having a highly sensitive ampli- 
fier operating on a relatively long wavelength, it. is 
peculiarly liable to pick up interference on stations which 
operate on this wavelength; for obvious reasons this 1s 

‘ intermediate frequency inter- ` 
ference.” ro? : 

The design of a supersonic heterodyne receiver so as 
to avoid, in the greatest measure possible, the disadvan- 
tages which tend to be present is a matter of the greatest 
interest and importance, and, subject to success in this 
respect, which in the writer’s opinion is obtainable in a 
very large degree, the results obtained are amazingly 


good. 


When the question of selectivity is not of such extreme 
importance, there is no doubt that ‘‘ straight circuit ’’ re- 
ceivers embodying any of the well-known methods of 7 
neutralisation offer many advantages over the average 
supersonic heterodyne instrument, and there seem to be 
immense potentialities in the direction of combining such 
a receiver with a device which selectively rejects any un- 
wanted powerful station. The only real disadvantage in 
connection with such receivers appears to lie in the diffi- 


culty of obtaining really adequate strength of reception . 
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when using a frame aerial. This precludes the use of 
directiona] methods of reception, which are of such great 
importance in connection with eliminating interference of 
all kinds. 

. A` word should be said on the’ subject of interference 
from spark stations. The transmissions from thé latter 
are of. peculiar ‘character, inasmuch as they tend to 
spread over a band of wavelengths, and will thus have 
an impulsive effect upon a receiver similar to that of an 


atmospheric, even though there may be a wide separation ` 


' between the nominal wavelength of the transmission and 
that to which the receiver is tuned. Interference of this 
class is very troublesome on the coast when it is desired 
to receive broadcasting stations inland. Here’ the 
“ heart-shape diagram ” yielded by the combination of 
a frame aerial and an open aerial is of the greatest service, 
inasmuch as it enables the receiver, as it were, to “ turn 
its back °?’ upon the sea and receive only from inland. 


l Set Noises. E OE 

The last class of interference with which it is pro- 
posed to deal consists in that which originates within the 
receiver itself, or the apparatus connected to it. . This is 
almost invariably due to some definite trouble such: as a 
bad contact, a faulty component, or a defective high- 
tension battery: Bad contacts need not receive any ‘special 


consideration here, as they are usually readily traceable 


and can, of course, be easily put right. In the matter 
of faulty components the most frequent offenders are low- 


frequency transformers and grid leaks; the former have 


a regrettable tendency towards a breakdown in their 
primary winding, occasioned by corrosion, and during 
their last few hours of life this results in the production 
of most alarming crackles, which start usually after the 
receiver has been turned on for a few minutes. This 
fault can be identified as occurring within the receiver 
Ly short-circuiting the grid of the detector valve to the 
filament, the noise originating in a transformer persisting 
under these conditions. Trouble from a defective H.T. 
battery occasions interference of much the same character, 
and the only satisfactory way of distinguishing between 
the two is by interchanging components and batteries. 

A defective grid leak will occasionally give rise to 
crackles of a similar character, but more usually results 
in the production of a hiss which disappears when the 


Wireless , 


. “leak is short-circuited. The easiest way. of checking this 
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deféct is replacement by another leak, which offers no 
difficulties, owing to the readiness with which these .com- 


_ ponents can be removed from their clips. 


In some cases it is. difficult to say whether interference 
Originates within the receiver or outside it. -There“is a 
general tendency for distant telephony stations to be 
accompanied by extraneous ‘noises of ill-defined’ character 
popularly known: by. the suggestive name of ‘‘ mush.’’ 
The ‘difficulty lies in the fact that this interference be- 
comes apparent only when the receiver is tuned-in to the 


~ Carrier wave of a broadcasting station, and as a result it 
-is not easy to settle the origin of the trouble. 


-A few- pointers may not be out of place in indicating 
how : a problem of this kind may be attacked. 


Locating Mush. 

Fi a it is worth checking that the mush does not 
originate in the microphone of the transmitting station; 
this can-be ascertained. by making a careful obsérvation 
when the station starts up, and comparing the noise with 
that which occurs when the microphone is switched on. 
There is almost invariably a difference, and in some cases 
a serious additional noise has been perceived. Secondly, 
or as an alternative to ‘the former, the set may be dis- 
connected from its aerial and a local oscillator set up so 
as to imitate the carrier wave from the distant station. 
If the mush originates within the receiver it will ‘‘ come 
up ’’ when the set is tuned-in to the local oscillator, and 
a comparison between the conditions when the local oscil- 
lator is used and when the set is receiving normally will 
give a good indication of the true state of affairs. A 
method of this. kind is of great value in improving the 
design of supersonic receivers, 

Lastly, it is worth noting that a set which receives a 
wide band of wavelengths is more liable to a certain 
type of mush than one which is very sharply tuned. Here 


= we are.in a difficulty, as some of the interference may be 
external in origin and occur on -frequencies which are 


desirable for the true reproduction of the sibilants in 
speech. Under these conditions, owing to the prevalence 
of external interference, a sacrifice of theoretically correct 
quality by sharpening up tuning may result in more 
pleasing reception, particularly in ‘the case of certain 
musical items in which the very high harmonics are not 
of such great importance. 


Walker Bros., Ltd., St. Joseph’s Works, 
Bramley, Guildford. Illustrated price list 
of W.B, “ All-Wood ”? Loud-speakers and 
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BOOKS AND 


The Wet H.T. Battery Co., 12, Brown- 
low Street, High Holborn, "London, 
W.C.1. ` Booklet relating to “Standard ” 


lforns. Wet H.T. Batteries, including price tist 
anono CATALOGUES and full particulars, instructions for use 
Weston Electrical Instrument Co., Ltd., and working hints. 
15, Gt. Saffron Hill, London, E.C.1. RECEIVED. Aas 


Leaflet illustrating and describing Weston 
pin jack and panel voltmeters. . 
oo000 


Runbaken Magneto Company, Tipping 
Street, Ardwick, Manchester. Pamphlet 


(illustrated) dealing with the Runbaken —.dinquer. 
Radio charges for H.T. and L.T. Batteries. amateur, 
hy Seo e2 functions 


Graham Amplion, Ltd., 25, Savile Row, 
London, W.1. Catalogue of Amplion cone 
speakers; also catalogues of Amplion horn 
speakers and gramophone attachments 
respectively, 


teries, ctc..- 
„and diagrams. 


POO e ese mace ese SHOE CEES ES , OTROS RER EER EEO OEE ETE DHS DER essearedeeeaereeeerye 


“ Le Poste de L’Amateur de T.S.F.”— 
New and revised edition, by P. Hémar- 

A simple textbook for the 
describing and explaining the 

of aerials, crystal receivers, 
valve receivers, amplifiers, typical circuits, 
loud-speakers, recording instruments, bat- 
pp. 328, with 347 illustrations 
Published by Etienne 
Chiron, Paris, price 20 francs. 


“ Les Lampes à Plusieurs Electrodes et 
leurs Applications en Radiotechnique,” 
by J. Groszkowski. Translated from 
Polish into French by G. Teyssier, with a 
preface by René Mesny. A treatise on 
the theory and practice of two-, three-, 
and four-electrode valves employed as de 
tectors, amplifiers or generators, with 
notes on typical valve circuits. pp. 33%, 
with 207 illustrations and dacris. Pob- 
lished by Etienne Chiron, Paris, price 4 
francs. 
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For Use on all Wave= 
lengths Between 14 and 
200. Metres. 


HE wide publicity recently 

| accorded the short wave 
transmissions has led to a 
considerable increase in the 
number of experimenters explor- 
ing this interesting waveband. It is quickly realised, how- 
ever, that reception on 30 metres is a vastly different pro- 
position from that on 300 metres, and owing to the very 
high frequency the short wave represents, careful design 
of the receiving equipment becomes necessary. The tuning 
condensers must have a smal] maximum capacity, with the 
result that only a limited waveband can be covered with 
-any‘one coil. Apart from this, the very few stations-having 


regular schedules of transmission adds considerably to the 


difficulty of determining the tuning capabilities of the 
receiver. Searching for 2XAF or KDKA under these con- 
ditions is like looking for the proverbial needle in a hay- 
stack, and many weary hours have to be spent ‘* knob 
twiddling ’’ with a variety of coils before results are forth- 
coming. This waste of time, labour, and . 
mental fatigue could be obviated if a reli- 
able short-wave measuring instrument was 
available. The reference to a wavemeter 
immediately conjures up visions of an in- 
strument embodying a valve with its accom- 
panying high- and low-tension batteries, or 
alternatively one employing a buzzer and 
dry cell. It might be advisable to mention 
at this stage that a buzzer’ wavemeter is as 
good.as useless on the very short waves, 
owing to the ‘‘ flatness ’’ of the wave gene- 
rated, with the result that accurate readings 
are impossible. 


ing on the absorption principle have not in the past been 
given that consideration which is their due. 

The reader has no doubt occasionally made use of a 
rejector circuit for the elimination of the local broadcasting 
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Fig. 1. The circuit diagram. 


This, however, does not constitute the 
‘alpha and omega ” of wavemeters, and those functien- - 
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station to enable those more distant, 
but closely related in wavelength, to 
be received. It will have been noticed 
that the rejector circuit had to be 
tuned to a definite wavelength for ex- 
tinction of the unwanted signal, and 
that this tuning was sharply defined. 
Now, if facilities had been available 
for the calibration of this circuit, the 
reader would have noticed that the | 
greatest diminution in signals occurred when the “ rejec- 
tor ’’ was tuned to the same wavelength as that of the 


unwanted station, it will therefore be seen that this simple 


piece of apparatus actually constitutes a wavemeter. For 
simplicity of construction and ease of operation an ab- 
sorption wavemeter is perhaps unrivalled, and if we couple 
with this a siandard of accuracy sufficiently high for the 
needs of the average short-wave listener we have an instru- 
ment which should occupy the place of honour second only 
to that of the receiver. a 


` 


The Circuit. 


The circuit of the wavemeter déscribed in these columns 
is given in Fig. r, and from this it will be seen that a coil, 
_a variable condenser, and a small lamp 

comprise the necessary components. The 
lamp is included so that the instrument can 
be employed for wavelength measurements 
of short-wave transmitters as well as re- 
-ceivers ; however, this can be omitted if the 
wavemeter is required only for reception 
purposes. | = 
The actual assembly of the wavemeter 
parts is a simple matter, but the calibration 
of the completed instrument presents certain 
obstacles unless access can be gained to one 
previously calibrated from a standard. To 
overcome, this apparent difficulty, a Cyldon 0.0003 mfd. 
logarithmic condenser is employed, and the reason for 
this will be more readily appreciated when the instruc- 
tions for calibrating the wavemeter are read. 

The experimenter always has a warm corner in his heart 

for anything constructed with his own hands, but in the 
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Absorption Wavemeter.— : 
preceding chapters reference has been made to ‘‘ simplicity 


of construction,’’ and to justify the use of this expression . 


Igranic short-wave coils are employed in this instrument. 
Three of these are required, one 4-turn coil, one 6-turn 
coil, one No. L25 XLLOS coil, and a Gambrell ‘ A” 
coil (new series), these together covering the wavelengths 
14 metres to 200 metres. 


It has been previously mentioned that a small lamp 


is included in the circuit for the purpose of measuring the 
wavelength of a short-wave transmitter, but the photo- 
graph of the instrument clearly indicates that two such 
lamps are employed. Actually, one only is .“ live,” 
namely that occupying the top right-hand- corner of the 
instrument ; the other is a spare to be taken out and in- 


serted in the ‘‘ live ’’ holder should at any time the original 


occupier endeavour to rival the performance of a 60-watt 
lamp. This departure to the land of the setting sun may 
be brought about by inadvertently coupling the wavemeter 


too tightly to the transmitter, and every amateur who - 


oscillates violently with P.M.G.’s permission knows to his 
chagrin that when this happens a spare lamp is difficult 
to find. The holders employed are flush panel mounting 
type, made by Messrs. the Grafton Electric Co. The 
lamps used should have a small current consumption, and 
in this instrument 3-volt 0.15 amp. flashlamp bulbs have 
been used. | | 


To obtain a pleasing appearance of the completed instru- 
ment a slight departure is made from standard practice, 
and a sloping cabinet is employed. This may be home- 
constructed if desired, but in the model described a 6in. x 
6in. x 44in. deep case was obtained from Messrs. Carring- 
ton Manufacturing Co., Ltd., and modified in the follow- 
ing manner. First, a wedge-shaped portion was cut 
away by measuring down one side to a depth of 241n. 


Fig. 2.—Details of the panel and cabinet. 
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Fig. 3.—The Calibration chart. 


and sawing through to the top edge of the opposite side. 
When the case was obtained the base overlapped the sides 
by }in. all round, and to enable the case to be used on its 
side this overlap was trimmed off, after which the entire 
base was removed. These alterations naturally left 
scratches on the polished surface, and accordingly the back 
was temporarily fixed in position by four screws and the 
case rubbed down with fine glass paper. 
When all the polish had been removed the 
whole was given a thin coating of stain, 
and when this had dried a coating of car- 
riage varnish was applied. 

Whether the cabinet is entirely home 
constructed or a modification made to a 
commercial article must be left to the tests 
and capabilities of the reader, so we will 
now turn our attention to the front panel. 

This should be cut from lin. ebonite, 
and if the particulars given for the con- 
struction of the cabinet are faithfully fol- 
lowed the size of the panel required will 
be 6in. x 68in. The top and bottom edges 
will require chamfering to give a neat ap- 
pearance to the finished instrument. This 
is then drilled for the mounting of a Cyl- 
don 0.0003 mfd. log-line condenser, a 
template for this purpose being supplied 
with the carton. Two jin. holes must 
now be drilled—one at the top right-hand 
corner and one at the left-hand comer, . 
these being required for the purpose of 
‘mounting the lamp-holders, which are 
held in position by hexagonal nuts on the 
underside of the panel. The left-hand 
holder is to accommodate the spare lamp, 
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Absorption Wavemeter.— Aa 

and no connection will be required, but the other is in 
Circuit with the condenser and coil so that before assemb- 
ling this a loop of wire should be placed between the 
fixing nut and the panel, leaving a short length protrud- 
ing to act as a soldering tag. Before assembling the 
condenser and lamp-holders it will be necessary to drill 
four holes to take the wood screws which hold the panel 
in position and scribe a line midway between the two }in. 
holes. This line 
can be filled in 
with some suitable 
white material, 
such as plaster of 

Paris or white 

paint, and is in- 

tended as an indi- 

cgtor for position- 

ing the dial. 

Should any diff- 

culty be experi- 

enced in following 

the above, a refer- 

ence to Fig. 2 will 

enable these in- 

. structions to be 

more easily fol- 

lowed. The panel 

can now be fixed 

` on the front of the 

cabinet, using four 

Sin. countersunk 

brass wood screws, 

and the few neces- 

sary wires soldered- 


in position. One 
wire should be > 
taken from the 


condenser to_ the 
centre contact of 
the ‘‘ live ” lamp- 
holder dnd one 
from the end of 
the wire loop un- 
der the lamp- 
holder fixing nut, 
through the hole 
in the cabinet, to’ 
the coil plug. A 
third lead is now 
taken from the | l 

remaining coil plug soldering tag and through 
the case to the remaining contact of the variable 


condenser. The two wires which pass through the holes ` 


in -the wooden case should be covered with sistoflex or 
other suitable insulating material. It is advisable to fix 


the dial on the spindle before screwing home the back of | 


the cabinet so that the moving plates can be correctly 
positioned. When these are fully interleaved with the 
fixed plates, the 180° mark on the dial should be upper- 
most—that is to say, the same position as the figure 12 
on a clock face. The dial must now be securely fixed to 
the condenser spindle by means of the fixing screw, 
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care being taken to guard against any tendency to slip. 
The back of the cabinet can now be fixed in position by 
four countersunk brass wood screws #in. long. 


Advantages of Logarithmic Condensers. 


The actual construction of a wavemeter embodying 
either S.L.. or S.L. condensers does not present many 
difficulties, but an impassé is invariably reached when 
attention is turned to the calibration. When a logarith- 


Fig. 4. The logarithmic scale of wavelenths. 


mic condenser’ is employed the usual difficulties encoun- 
tered in obtaining a true calibration immediately dis- 
appear for the reason that the required wavelengths can 
be engraved on the dial. . These will be correct irrespec- 
tive of the coil used, provided, of course, these wave- 
lengths are within the tuning capabilities of the coil. It 
will be seen, therefore, that any slight discrepancy in the 
inductance of commercially made coils will not affect the 
calibration of the instrument for the reason that this can 
be compensated for by adjustment of the dial. 


* See “The Logarithmic Condenser,” by F. H. Haynes, 
The ‘Wireless World, May 18th, 1927. 
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LIST OF 
1 Cyldon 0.0003 m fds. variable condenser. 


1 Wooden case, 6X6Xd4}łļin. deep (Carrington Manufacturing 


T ` Co., Ltd.). 

i 2 Lamp holders, 11a/21 (Grafton Electric Co., Lid.). 
| 2 Small bulbs, clear, 54/87 (Grafton Electric Co., Ltd.). 
_1 Coil plug (Wright & Weaire, Ltd.). 


In the “ List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually 
: used by the designer and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular 
: components should be used in preference to others, these components are mentioned in the article itself. 
can use his discretion as to the choice of components, provided they are of egual quality to those listed and that he takes inio consideration 
> in the dimensions and tayon of the set any variations in the size of alternative i ae he may use. : 
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Calibrating the Wavemeter. 

Before proceeding with the calibration, the logarithmic 
scale (Fig. 4) should be either cut out by following the 
dotted line, or a very careful tracing taken! The con- 
denser dial must now be removed and this scale placed 
over the spindle, after which the dial can be replaced, 
leaving sufficient clearance’ between it and the panel-for 
the easy rotation of the scale. The scale would have 
greater rigidity and be more robust if, before assembling 
on the condenser spindle, it was, glued to thin cardboard 
or a piece of celluloid cut to the same diameter. To. 
accurately calibrate the wavemetér it will be necessary to 
tune in on the receiver a station whose wavelength is 
known, and with an Igranic short-wave coil No. 4 in the 
v:avemeter loosely couple this to the receiver inductance. 
The wavemeter should then be tuned to the setting where 
the signals are rejected, and the coupling loosened to the 
point “where the rejector tuning is sharply defined. 

Let it be assumed that the “ check ” ‘station received | 
is 2XAD (22.02 metres), then by rotating the log scale 
until 22.02 coincides with the 180° mark on the bakelite 
dial the wavelengths covered by this coil can be read off 
the log scale by using the 180° line as the pointer. The 
log scale must remain stationary during this process, and 
to facilitate the correct positioning for all future occasions 
a line must be scribed on the panel opposite the ‘‘ arrow ”’ 
on the log scale. The scribed line should then be marked 
se ‘A, > which represent the 4-turn Igranic_ short-wave 


Darimont and General Radio. 


An agreement concluded on June 8th 
between Darimont Electric Batteries, 
Ltd., and General Radio Co., Ltd., places 
the sole and exclusive manufacturing and 
selling rights relating to Darimont Patents 


/ ‘Wireless 
o World , 
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_ the wavemeter, and having correctly tuned or ‘ 


Cee eee er eesessocerarcosesoeseeesses ee, 


. 
SOOM CHEE TOOLSET OLEEO OES ELEHEScesereoD 


JUNE 29th, 1927. 


a 


PARTS. 


1 Igranic short-wave coil (4 turns). 

1 Igranic short-wave coil (6 turns). 

1 Igranic XLLOS No. L25 coil... 

1 `‘ Mandem” din. dial (McLeod & McLeod). 
.1 Ebonite panel, 63 x6 x tin. thick. 

1 Gambrell “ A” coil (new series). 


In all other cases the constructor : 
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coil. The 6-turn coil should now replace the 4-turn 
and the above procedure repeated ; however, in this case. 
the line scribed will be marked ‘‘ B.’’ Before consider- 
ing the calibration of the next range it will be necessary 
to have available a ‘‘ check’ signal on a higher wave- 
length, and the 4th harmonic of 2LO can be advantage- 
ously employed ; this is to be found a little over go metres 
and is‘receivable at fair strength. 

The Igranic XLLOS coil No. L25 must be inserted in 
rejected ”’ 
this station a line should be scribed in accordance with 
the ‘instructions previously given. The tuning curve for 
this coil is marked “‘C” in Fig. 3. With ‘these three 
coils the instrument covers all wavelengths from 14 metres 
to 180 metres, but if desired this range can be extended 
to considerably over 200 metres by the use of a Gambrell 
‘“ A” coil (new series). The tuning curve correspond- 
ing to the wavelengths covered by this coil is marked 
“D” on the chart. If the. wavemeter has been con- 
structed strictly in accordance with the’ instructions given, 
then the curves in Fig. 3 will be sufficiently accurate for 
employment as a guide to readers whose short-wave re- 
ceivers are tuning to some unknown wavelength. It is 
strongly urged, however, that when the receiver has been 
brought to heel and is functioning on the desired wave- 
lengths, no time should be lost in correcting the wave- 
meter by check readings on known stations and using the 
logarithmic scale. 


Receiver Cabinets. 

Owing .to the expansion of their busi- 
ness, Messrs. W. E. Marson, Ltd., makers 
of scientific instrument cases, have been 
compelled to remove to more extensive 
premises, their address now being Windus 


Peer eer acesacereassceser ses Beoser” 


on clectric primary, “cells, appliances and 

accessories in the hands of General Radio 

Co., Ltd., who will hereafter produce 

the well known Darimont Batteries and 

charges, etc. 
0000 

Cossor’s Trade Monthly. 

“Does the Impedance Matter?” is an 
important question dealt with in a novel 
manner in the current issue of Cossor’s 
Radio Mail. The question is answered 


in the course of an imaginary interview ` 


hetween a salesman and his customer. 
The Radio Mail contains several other 
features of special interest to wireless 
dealers. It is published by A. C. SOSO 
Ltd., Highbury Grove, N.5, 


Valve as Golf Ball P 


The astonishing robustness of a Mul- 
Jard valve picked up from the sea at Hoy- 
lake is commented upon in a letter which 
the Mullard Co. has received from Mr: 
W. S. Booth of Daresbury, nr. Warring- 
ton. “It may interest you to know,” 
says the writer, “ that I have in my pos- 
session one of your bright emitter valves 
which: was recently salved from the sea 
at Hoylake, and the surprising thing is 
it still functions although the bulb is a 
little loose, no doubt owing to the 
thorough soaking it had got.” On test- 
ing the valve the Mullard Co. have found 
that the emission was only slightly under 
that of a new specimen. 


Works, Windus Road, Stamford Hill, N.16. 
The new works are fully equipped with 
the latest types of machinery, special 
facilities being available for the develop- 
ment of the wireless cabinet section. 


Tue Igranic Neutrosonic Seven. 

“The Giant Stride” is the title of a 
new publication of the Igranic Electric 
Co., Ltd., dealing with the Igranic Neu- 
trosonic Seven Receiver. The booklet 
contains useful information for the ordin- 
ary purchaser regarding the general prin- 
ciples of this receiver together with a 
technical description and illustrations of 
the set in various types of cabinet. Neu- 
trosonic accessories are also described. 
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l News from All Quarters : By Our Special Correspondent. | 
Dominion Short-wave Programme.—Alternative Programmes in August.—B.B.C.’s Director- 


General.—Listening Post for Brussels.— 


Empire Broadcasting. 
The first serious step towards the 
realisation of . Empire broadcasting 


comes, not from Britain, but from one | 


of the Dominions. 


On Friday next, July: Ist, when 


Canada celebrates the Jubilee of Federa- 


tion, an effort will be made to broadcast 
to other parts of the Empire the speeches 
by the Governor-General and Prime 
‘Minister. The transmission will be made 
high-power Marconi beam 
station at Drummondville, Quebec, on 
26.18 metres. The B.B.C. will endeavour 
to pick up the age Sorin at Keston and 
relay it to all stations, while similar 
efforts will be made in South Africa, 
New Zealand, and other Dominions. 


(°) 
The Time Table. 

The broadcast will begin with a 
fifteen-minute inauguration programme at 
5.15 p.m. (British Summer Time), fol- 
lowed at 8.30 p.m. (B.S.T.) by the cere- 
monial speeches: At 3.30 a.m. (B.S.T.) 
a three hours’ national all-Canadian pro- 
gramme will be broadcast. 

A stand-by receiver will be provided 
by the Marconi Company for use ‘in the 
event of failure being experienced at 
Keston. 

| 0000 
Brightening the “Dog Days.” 

The introduction _ of regular pro- 

ammes early in August from the 
Daveutey Experimental Station, 5GB, 
should exercise a tonic effect on the 
broadcast ether. The ‘‘dog days” are 
inclined to make their presence felt just 
as much in the broadcasting sphere as 


in other directions, but the exciting pros- ` 
| port of an alternative programme should 


elp to break the spell. 
0000 


SGB’s Limitations. 

It is extremely unlikely, I am afraid, 
that anything like a complete alternative 
bill of fare will be provided this side of 
Christmas. The new station will not 
start up at three in the afternoon and 
gaily proceed to give us “‘ something dif- 
ferent’ all the while until 11 p.m. The 
transmissions will remain for the time 
being in the nature of an experiment, 
and the mere mention of ‘‘ experiment ” 
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may cover a multitude of sins. It is 
quite possible that the five stations which 


_ will ultimately comprise the regional 


scheme may not include the present ex- 
perimental station. | 
i 0000 


The Power Question. 


The wavelength, or rather frequency, 
of 5GB is still unsettled. During the 
past few weeks the engineers have been 


taking advantage of silent periods to 


utilise the wavelengths of many of the 


“TRIALS OF THE BROADCAST LIS- 
TENER. Two “ Wireless World ” readers 
photographed at a somewhat awkward 


moment. The wire halyard had slipped 
_ down the side of the pulley. The choice 


of a suitable halyard and puey when the - 


aeriai was erected would have saved 


.time and trouble. 


other B.B.C. stations, without any de- 

cisive result. , 
The real mystery attaching to 5GB is 

in connection with the power employed. 


é 


“ S.B.” by Wireless Link.—Poor Sets in Schools. 


This has not yet exceeded 10 kW., a 
power which, in the light of the present 
tests, appears to be inadequate. 
` 0000 
Daventry and the Post Office. 


The new equipment at Daventry pro- 
vides for a power of at least 20 kW., 
and it would be interesting to know 
exactly what influence is at work to 


. prevent 5GB from-operating at its maxi- 


power. 


mum efficiency. 

The last word in matters concerning 
the licensing of experimental wireless 
stations lies, of course, with the Post 
Office. Is the Post Office giving 5GB 
every opportunity to justify the hopes 


of those responsible for the regional - 


scheme? > 
; 0000 


Does 5GB Interfere P ; 


If 5GB exhibited a tendency to inter- | 
fere with the working of official and 
commercial stations, the Post Office 
could, quite rightly, offer objection to 
the granting of a licence for the higher 
But has 5GB interrupted any 
service? Such news has yet to reach 
me. And if 5GB on 10 kW. is per- 
fectly innocuous, is there not a possi- 
bility that the same station might still be 
harmless: on. 20 kW. 7 
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The Ether Policeman. 7 

The desirability of establishing some 
sort of etheric policeman to keep a 
watchful eye on the wavelengths used 


by the European broadcasting stations 


has already been emphasised in The 
Wireless World, and the decision to in-. 
stitute such an authoritv was referred 
to in the issue. of May 25th. 

I understand that this official listen- 
ing. post, which will be controlled by 


the Union Internationale de Radio- 
phonie, is to be set up at Brussels. 

é 0000. 
The Technical Hub. % 


While Geneva can be regarded as the 
administrative hub of European broad- 


‘casting, Brussels can be looked upon as 


the technical pivot. It was in this city, 
under the careful supervision of M. 
Braillard, that the Geneva wavemeiers 
were calibrated. 


834 
A Wavemeter Tragedy. 

Mention of these wavemeters reminds 
me that several of the instruments dis- 
tributed to the European stations in 
November have. already shown signs of 
falling from grace. At one station, 
which shall be nameless, the engineer- 
in-charge protested loudly against the 
charge that he was “off”? his correct 
wavelength. According to his Geneva 
wavemeter he was “dead on,’’ and in 
the politest manner possible he sug- 
gested that not he, but his accusers, were 
et off.’’ . 

Finally, -the wavemeter was sent to 
= Brussels, where it was found to have 
“strayed from the paths of virtue to the 
extent of several metres. 
0000 

Prince Henry to Broadcast. 

Prince Henry’s speech at the opening 
of the new Leas Cliff Pavilion, 
Folkestone, on July 13 will be relayed to 
2LO and 5XX. 

0000 
To-night’s Variety. 

Donald Calthrop is appearing before 
the microphone this evening (Wednesday) 
in a sketch entitled ‘‘ Archie and the 
Lawyer,” by R. Guy-Reeve. Variety 
turns included in the same evening’s pro- 
gramme are by the Ramblers, Wish 
Wynne, the Musical Avalos, and Charles 
Heslop and Cyril Smith. A concertina 
act will be given by Harry Morton. 

0000 


A Gipsy Programme. 

In memory of George Borrow, the gipsy 
writer, who immortalised the  gipsies 
by such books as ‘‘Lavengro’”’ and 
“ Romany Rye,’’ a gipsy programme will 
be broadcast from Newcastle station on 
the 124th anniversary of the author’s 
birth, July 5th next. | 
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Trouble with the Wireless Link. 

Manchester listeners have been 
plaining 
Daventry transmissions when relayed to 
2ZY via wireless. That the wireless link 
is used for any inter-station communica- 
tion may come as a surprise to some 
readers. 

Certain provincial stations occasionally 
dispense with the land line for their 
morning transmissions, but the practice 
is not encouraged in official quarters. 
The wireless relay may be very useful 
for specia] running commentaries and 
other outside broadcasts, but it lacks the 
reliability and freedom from interference 
enjoyed by the land line. 
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com- 


Its Use in Emergency. 

In more than one emergency, when a 
land line has suddenly failed, the use 
of the wireless link has saved the situa- 
tion. For this reason each of the B.B.C. 
stations is equipped with a receiver 
which can be tuned into a distance trans- 
mission and connected up to the control 
room. 

Emergencies of this sort, however, are 
rare. The last occurred, I believe, at 
Glasgow during the general strike. 
Usually when a land line fails the Post 
Office engineers can instantly resort to 
an alternative line. 


at the poor quality of the | : 


World 
Programmes in Strips. an 


A handy type of wireless programme . 
guide igs being issued by the American. 
. Westinghouse Company, which controls 


KDKA and other broadcasting stations. 
It takes the form of a perforated sheet 
in which a strip is devoted to the pro- 
grammes for each day of the week.. 

` “As each ‘day’s programmes are com- 
pleted, a strip is torn off, and the 
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? 
Lo FUTURE FEATURES. 
London. 

JULY 3RD.—A]lbert Sandler and 
the Grand Hotel, Eastbourne, 
Orchestra. 

Jury 4rH.—‘‘ Abraham Lincoln,” a 

. play by John Drinkwater. 

Juty 5tTH.—Mass in B minor. Part 
II. Bach. Relayed from York 

e Minster. 

JULY 7TH.—Wireless Military Band 
and Vocalists. 


JuLY 9TH.—Concert Party from — 
Folkestone. 
Birmingham. 


JULY 4TH.—Eye-witness account of 
County Cricket Match—War- 
wick v. Hants. 

Jury 8tu.—“‘ Royal 
Concert Party. 

. Bournemouth. 

JuLy 7rTu.—Light Concert of the 
Moderns. 

Juty 9ru.—A Saturday Souffle. 

Cardiff. i l 

JULY 5TH.—A Request Programme. 

Juty 7tH.—'‘The Powdered 
Player ’’ Concert Party. 

Manchester. 
JULY 7TuH.—An evening at Black- — 
“On with the Show of 


Quixotes ”’ 


JULY 8TH.—‘‘ Sonia,’ a farcical 

play by Victor Smythe. 
Newcastle. 

Juty 5TH.—A Gipsy Programme. 
Jcety 9tu.—Norwegian Programme. 
Glasgow. 

Jury 5t1.—Mr. G. F. Luke on 
Aviation. ‘‘Qscillations’’: a 
radio revue, 

Juty 7tu.—Offenbach Programme. 


Aberdeen. 
Jctrty 8tu.—Inverness Wool Fair 
Concert. 
JULY 9TH.—Variety Programme. 
Belfast. 
Jury 7tu.—Military Band Pro- 
gramme. 


JULY 9TH.—A Novelty Programme. 


listener avoids the embarrassing possi- 
bility of mistaking to-morrow’s pro- 
gramme for that of the day before 
yesterday. 
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Cricket Commentaries. 


~ Running commentaries on the Gentle- 
men v. Players match on July 6th, and 
on the Surrey v. Lancashire match on 
July 16th, will be relayed from Kenning- 
ton Oval. Commentaries will also be 
broadcast on the Oxford v. Cambridge 
and Eton v. Harrow matches at Lord’s. 
In the former case descriptive comments 
are to be given in the mornings of 


. the New York broadcasting 
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July 4th, - 5th, and 6th and during the 
afternoons at times when no interference 


will be caused. to any important trans- - 
missions from the studig. In the case of 
the Eton v. Harrow match the comment- 


ary will take place between 2.30 and 
~~ §.15-p.m. on July 9th. 
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Your Turn Next ? 


An SOS message of a new sort is 
being sent out every Friday night from 
station, 
WOKO. It consists of the names of 
heirs to unclaimed estates; consequently 
this weekly item comes in for a good 
deal of attention from optimistic 
listeners. 

Among the missing heirs arnounced 
on the first night, says The Manchester 
Guardian, was the son of a German im- 
migrant who died in New York in 1880 
and left an estate then valued at nearly 
£2,000. Another -heir who is ‘missing 
could claim an estate worth £100,000. 

(e) 


When the Anchor’s Weighed. 

Newcastle listeners will hear a novel 
programme on July 9th, when the 
pleasure cruiser, Stella Polaris, leaves the 
Tyne for the Norwegian fjords. Micro- 
phones will be placed on board prior to 
the sailing of the ship, and a commentator 
will hold the captain of the vessel and 
other officials in conversation on the 
bridge. At the same time the various 
sounds connected with the ship’s de- 
parture, leave-takings, etc., will be ab- — 
sorbed by the microphone, and a short 
orchestral concert provided by the ship’s 
orchestra will be broadcast from the 


saloon. 
(om eomeme) 


Inferior Sets in Schools. 


Many factors go towards making or 
marring a broadcast lesson intended for 
schools. . Much depends on the subject 
chosen, and much depends upon the abili- 
ties of the broadcast teacher. 

In the opinion of that pioneer of school 
wireless, Mr. R. J. Hibberd, who writes 
on the subject in The Teachere World, 
the reason why many educational authori- 


ties have been reluctant to encourage wire 
less in schools is that they have heard 
school demonstrations where inferior 


amplifiers and loud-speakers have been 
used, 

6000 
The Useless Lesson. 


_ The B.B.C. endorses this opinion while 
acknowledging that the technique of wire- 
less teaching is still in an evolutionary 
state. 

“ Unless reception is reasonably good,’ 
writes an official of the Corporation, ** the 
wireless lessons should be stopped, for the 
prejudice against this form of teaching in- 
duced in the young mind by a practically 
unintelligible lesson may do irreparable 
harm.” 

Few will quarrel with this statement of 
the case; but the other factors are equally 
important. The clearest reproduction will 
not compensate for the waste of a pupil's 
time in laboriously listening to a broad- 


.cast lesson which‘could just have easily 


been delivered by the teacher in the class- 
room. l 
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EMPIRE BROADCASTING. 


Sir,—In the most recent copies of your journal to reach me 
I notice a growing demand for a British short-wave broadcast 
transmission voiced from all parts of the Empire. 

I feel that we in the less accessible parts of the Empire 
would derive a greater benefit from reliable reception of broad- 
cast than those in the older Colonies. Our news is for the 
most part three weeks old, and musical entertainment is con- 
fined to the gramophone. The comparative unimportance of 
our appeal from the numerical point of view will surely be 
balanced by the benefit at stake per individual. 

I have with me here -a five-valve neutrodyne set (3 H.F.), 
with which ‘I obtained fair reception of Bournemouth and 
London up to the end of March. Since then, however, atmo- 
spheric conditions have become steadily worse. At the present 
time to pat on the headphones is sheer pain—a fair imitation 
of a battle fitly describes the noise. 

I have with me also a two-valve Reinartz set with short- 
-~ wave coils. With this set E can hear 2XAF on 32.77 metres 
on any ‘l'uesday, Thursday, or Saturday—if I can keep awake 
long enough—at ‘‘ phones on the table strength.” KDKA 
suffers slightly from X's. | 

I wish particwarly to stress the point that the 32-metre band 
suffers practically nothing from atmospheric disturbances in a 
. locality where stcrms just now are about as violent as any in 
the world. (I have continued ‘listening to 2XAF—at reduced 
strength—during a storm, with aerial removed.) Further, on 
this wavelength fading is very slight, and daylight seems to 
have only a small effect on signal strength. 

Last night—very near midsummer now—I heard PCJJ as 
strongly as ever at about 6.50 p.m. G.M.T., i.e., broad day- 
light in Holland. It is dark about 6 p.m. G.M.T. here. 

I presume high-power stations are constructed with distance 
as the object. Then why in the world are they fooling around 
with 50 kW. on 400 metres when we can hear all we want 
throughout the year of a transmission on 32 metres, using only 
a fraction of the power? And with a receiving set which costs 
a fraction of that required to hear the 400-metre transmission 
for a fraction of the year only! 

Now, then, England! Don’t be more than two years behind 
the U.S.A. this time. © | G. A. MOUNTAIN, 

Nigeria. . A.M.I.E.E. 

May dist, 1927. - $ 


INTERNATIONAL ASPECTS OF BROADCASTING. 


Sir,—Mr. G. Rolland Willans’ article in The Wireless World - 


of June 8th is a very fine example of the colossal amount of 
loose thinking and talking that has been done almost ever since 
the first wireless licence was issued. Stripped of its high- 
sounding phrases, the purport of the article is this: “ Broad- 
casting 1s of world-wide importance. As such, it is, therefore 
a national trust. But, do not expect the nation to pay for the 
administration of this trust. Instead of that, make merely 
two-and-a-quarter millions of its population pay—and also suffer 
much inconvenience and boredom for the sake of the rest of 
the Empire and the world.” l 

We are getting used to hearing, via the loud-speaker, nice 
loud gentlemen—and, worse still, dear old ladies—with bees 
buzzing in their. wireless bonnets, that we are apt to overlook 
the elementary justice of the axiom that the people who pay 
the piper should be the people who call the tune. 
pays mainly for entertainment. He should get it. 

The B.B.C. are besieged by clever p 


what we ought to have. It may be religious propaganda, or 


high-brow music, or dry and dusty educational discourses, or 
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The licensee 


eople - who know just . 


simply general uplift; but all the busybodies feel that they 
really should do something for the poor, dear listener, who 
only thinks he knows what he wants. Now comes this last 
and most terrible proposition that an important function of 
the B.B.C. is to cater, not for their own customers, subscribers 
or financial supporters, but for Imperial politics, Imperial 
prestige, Imperial interests, Imperial commerce. In short, we 
—a paltry two and a quarter million people, paying for and 
expecting reasonable entertainment value for our money—are 
to uplift and inspire the rest of the universe; to fill the all- 
pervading ether with such wonders as a Prime Minister’s voice 
delivering messages of truth and majesty to the inhabitants 
of Australia and South Africa. - 

For the moment we will agree with the Evening News what 
a really ‘‘ wonderful thing” it would be if one of our chief 
politicians could be heard talking all over the Empire at once. 
We will even admit that it may cement the Empire more 
closely ; that it may bring us more trade; that it may make the 
rest of the world realise what fine fellows we are; and that, 
ultimately, it may bring us that universal freedom from wars 
which we all so much desire. But, if broadcasting can accom- 
plish all these miracles, then is it not time that the nation 
(and not merely its listening-in population) pulled itself to- 
gether, erected its own Empire Propaganda Broadcasting 
Station, and did its own duty, without expecting to get the 
job done for nothing by the B.B.C. 

To suggest that licensees only should be taxed, and suffer 
inconvenience, and voluntarily bore themselves, for the benefit 
of the whole nation and Empire, is as ridiculous as suggesting 
that the Navy should be entirely supported by the inhabitants 
of coastal towns. l 

Should the Board of Trade, or the Foreign Office, or the 


` Admiralty, or the War Office, or the House of Commons wish 


to give the world inspiring messages from time to time, to show 


that the British nation is still alive and vigorously kicking, then - 


let them erect and work their own station on its own particular 
wavelength—and not unnecessarily interfere with the innocent 
and healthy enjoyment of the people of these islands. After 
all, we over here do not want to be continually listening to 
our own backs being scratched. 


If it is simply a question of the. rest of the world sitting — 


by its fire side enjoying the programmes we want (and get) 
ourselves, then the matter is easy of solution. Let the Govern- 
ment relay from the B.B.C. and rebroadcast from its own 
ether-penetrating, high-power station, just those items which 
it considers most desirable for foreigners to hear. The Govern- 
ment (or a special authority acting on its behalf) could inter- 
sperse items of its own, additional: to the relays of such mun- 
dane stuff as song and music. Incidentally, the nation should 
pay the B.B.C. for any material so used from the latter’s pro- 
grammes. This is common ‘justice. There~is no reason why 
entertainments provided for a section of the community (and 
definitely paid for by them) should be pirated by the nation 
as a whole for purposes of national or international benefit. 

There is not only too great a tendency to regard the B.B.C. 
as a national milch cow, but there is also a constant endeavour 
to bully or persuade it into performing specific work in which 
the average listener is not interested. | 

The broadcasting of those weighty and stereotyped utter- 
ances by prominent politicians, for instance, is a novelty at 
first, but the time will soon come when it will be a bore. 
Most listeners who can understand German would: far rather 
listen to an opera or a running commentary on a Rugger match 
in Berlin than they would listen to von Hindenburg explaining 
precisely how important was some particular theory or project 


of his own countrymen. 
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It may be argued that licensees should be proud to support 
financially the performance of work of international import- 
ance. 
a responsibility which rightly belongs to the nation, or its 
appointed representatives—the Government. | Why should a 
nation shirk such responsibilities and the expense they entail? 

The B.B.C. is a monopoly which, unless we are very careful, 
will tend to degenerate into a hunting ground for cranks, up- 
lifters, and bores. It is vital that listeners should never lose 
sight of the fact that it is they who pay the piper and they. 
who should consequently call the tune. 

Let the cranks, uplifters, bores, nationalists, and 
nationalists get together and formulate and broadcast their 
own programmes. But let them leave us alone. Then we shall 
all be happy. . © “BERTRAM MUNN. 


Twickenham. 


MUSICAL INTERPRETATION IN THE CONTROL ROOM. 

Sir.—In connection with the establishment of the proposed 
regional broadcasting scheme, there is one point I hope will 
‘receive attention, and on which I believe all music-loving lis- 
teners would welcome information. 

One of the principal artistic defects of the present low-power 
broadcasting system is the absence of what one might call a 
“ volume datum.’ The searcher after good quality spends 
much time and money in bringing his, set to a high standard 
of tonal reproduction and then finds that he is deprived of one 
of the essential requirements of satisfactory musical performance 
by circumstances over which he has no control. I refer, of course, 
to the control of modulation at the transmitter, which, in alter- 
ing the true relative loudness of the various musical passages, 
detracts from the enjoyment of items where great differences in 
volume take place. This was very evident to me on a recent 
Sunday afternoon when the crescendos in Schubert’s ‘* Un- 
finished ”? Symphony actually came through as diminuendos and 
all-sense of musical climax was entirely lost. 

Much of this control at the transmitter is obviously done for 
the benefit of the crystal user, but I hope that under the new 
scheme a minimum field strength will be chosen so as to give 
every listener an adequate volume on the very soft passage 
whilst still keeping ‘‘hands off the controls” throughout musical 
items. My view is that this will ultimately be the only satis- 
factory state of affairs and that it is now time for the position 
to be reviewed bearing in mind both the receiver and its dis- 
tance from the transmitter. On the other hand, the listening 
public require to be educated to the fact that unless a receiver 
is capable of handling an impressive volume, enjoyment of big 
orchestral works and the like is out of the question. May we 
also hope that receivers will ultimately be sold according to the 
power-handling capacity of the last valve and not merely labelled 
“loud-speaker receiver.” 

Some day, perhaps, we shall have much larger power valves, 
cheap in price, and, when the new Electricity Commission gives 
us a uniform public supply we shall be able to feed them 
cheaply without trouble and obtain a really adequate re- 
production from a whisper to the full volume of an orchestra or 
organ without continual adjustment at the receiving end. This 
is a question which should engage the combined attention of 
musician, broadcaster, manufacturer and listener. 

After all, what is the use of engaging a conductor of world- 
wide fame if the control engineer makes it impossible for his 
interpretation of the score to be transmitted ? 

Lofthouse, June 11th, 1927. : F. HARTLEY. 


DAVENTRY AND SPARK INTERFERENCE. 


Sir,—I note in the issue of your valuable paper for June 8th 
two paragraphs upon which I should like to comment. 

Your note on page 734 as to spark interference on 5XX sug- 
gests that this interference is due to ships, but I am informed 
by an expert telegraphist who has made notes upon this trans- 
mission that it is due to a high-power spark land station at 
Madrid. This interference frequently occurs between 9.45 and 
10.50 p.m., and is extremely irritating, as it often spoils the 
best part of a good programme. There has also of late been 
an almost continuous undercurrent of what appears to be the 
harmonic of a high-powered arc station. 

My second comment is on the report, on page 733, that, in 
reply to the B.B.C. referendum, a listener. living 300 miles 
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Possibly ; but they are merely taking on their shoulders 


. calling.” 


inter- 


- 2 oz., sal-ammoniac 3 ‘oz., water 4-pint. 
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from 2L0 states that he most frequently listens to that station. 
May I suggest that care should be taken concerning those 
listeners who, when asked to what station they generally listen, 
will reply, ‘‘ London,” whereas really they are listening to the 
London programme through 5XX. I have often met listeners 
who seem to be under the impression they are hearing the 
London programme direct from London, whereas in reality 
they are hearing -itfrom Daventry. No doubt this is due to 
the announcement so often heard through 5XX—‘“ London 
l ' GRAHAM HUNT. 
Torquay, June 9th, 1927. 


SMALL LECLANCHE CELLS. 

Sir, —I imagine that your correspondent, Mr. R. S. Smetzer, 
has had but little experience with primary sal-ammoniac cells 
when he refers to the wet ce} as having a greater output than 
a dry cell. f | 

If he is referring to ampere-hour capacity, this depends 
largely on the volume of zinc and the consistency of the electro- 
lyte, and it is possible to put just as thick a zinc in one type 
as the other. | . 

But the dry cell, by virtue of its lower internal resistance, 
maintains a higher voltage on a given rate of discharge, and 
the watt-hour output (or B.T.U.’s) is therefore greater than 
with a wet cell. —— 7 

If, on the other hand, Mr. Smetzer refers to rate of dis- 
charge, the dry cell always has the advantage and comparative 
figures for internal resistance, for two cells approximately the 
same size can be represented by 0.4 ohm (wet) and 0.2 ohm 
(dry) taken on an ohmic value of two. 

I have yet to be convinced that wet cells are at all suitable, 
and my own experience is that, however well regulated a 
receiver may be, the H.T.- currents are usually too heavy. 

Manchester, June 4th, 1927. — M. E. HAYES. 


Sir,—We have read with interest the reply of Mr. M. E. 
Hayes to the letter of Mr. R. S. Smetzer, whioh you were 
kind enough to forward to us for comment. The contention 
that the capacity depends on. the ‘‘ volume of the zinc” is 
quite wrong. The output is proportional to the size of. the 
depolariser and the quantity of oxygen it contains. .When 
the whole of the oxygen in the depolariser is used up it is 
necessary to have a new sac. Mr. Smetzer is quite correct 
in saying that the output depends on the size of the depolariser. 

Again, we cannot agree that a dry cell has a lower internal 
resistance. On the contrary, the internal resistance of a dry 
cell is higher than that of a wet cell. Further, the output of 
a wet cell is greater than that of a dry cell using the same 
size of sac element. ` A simple proof of this ean be established 
by obtaining a 9-volt, 6-cell grid bias battery and removing 
the sacs from three of the cells. Put these sacs in. small 
jars with a circular zinc, and use an electrolyte of zinc chloride 
Connect the six 
cells in series and discharge through a resistance to give about 
ten milliamps at‘the commencement of run. It will be found 
that the wet cell has a very considerably increased output over 
the dry cell, taking the output either in ampere-hours or watt- 
hours. : l 

The remark also that the H.T. current may be too heavy for 
a sac leclanche cell is incorrect. Take a super-het. receiver 
requiring 55 milliamps; it is quite possible to make a sac 
leclanche cell that will run for twelve months without renew- 
ing the elements. We are now making a sac leclanche cell that 
will be suitable for L.T., and will last twelve months without 
atténtion. i 

If Mr. Hayes would like to have any technical data on wet 
batteries we shall be pleased to supply it. The facts regarding 
Standard Wet H.T. batteries can be briefly stated as follows :— 

(1) By reason of the improved electro-chemical action which 
takes place in-a fluid to that which takes place in a paste or 
jelly the output of a wet battery of equal size sac element 
is increased by at least 50 ‘per cent. 

(2) The containing jar, tray, and rubber insulating bands are 
permanent. Only sacs, zincs and electrolyte are consumable. 
No need to throw away a battery with half its material still 
unused. Couple this with the increased output, and -you cee 
the obvious economy. 
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(3) The cells of a Standard Sac Leclanche battery are always 
fluid, and the jars do not leak. Consequently the causes of 
crackling noises practically always experienced when a dry 
battery is becoming exhausted do not arise. The Standard Sac 
Leclanche battery gives a current free from extraneous noises 
throughout the whole life of the elements. 
M. E. WATES. 
(The Wet H.T. Battery Co.) 


London, W.C.1, June 9th, 1927. 


AMATEUR SHORT-WAVE TRANSMISSIONS. 

Sir,—As an amateur transmitter, I write to take exception 

to the remarks of your correspondent, Mr. John Willings, in 
The Wireless World for June 8th. In the first place, it is 
extremely unlikely that the interference complained of on 
2XAF emanated from an amateur station. There are few 
stations in England operating on that wave, and at the time 
2X AF is audible they would certainly not be louder than R1, 
if that, owing to skip distance effects. There are no Ameri- 
cans licensed for that wave, and Australians and New Zea- 
landers, who are the principal occupiers of that band, are not 
heard till much later in the morning. It is far more likely 
that the interference was caused by one of the numerous com- 
mercial stations down there, who operate without, seemingly, 
any pause day or night, and who never sign any call. 
-= Mr., Willings’ suggestion that amateurs should keep off the 
air after B.B.C. hours—for that is ‘what his remarks re mono- 
poly imply—is at least. very unfair. British amateurs keep off 
the air during B.B.C. hours purely from a sense of sportsman- 
ship and fair play, not because they have to. How, then, are 
they going to do any work if they must give up non-B.B.C. 
hours? And is it reasonable to expect them to do so? 

Amersham, K. E. B. JAY 

June 16th, 1927, (G2HJ).° 


Sir,—I regret reading such comments, so detrimental to the 
“ brass-pounding ’’ fraternity, as recently suggested by your 
correspondent Mr. John Willings. I think I am correct in stat- 
ing that the 52-metre permits (in this country) are at present 
only issued to a few transmitting members of the R.S.G.B., 
“ Special Research Section.” These members are well-known 
amateur research workers, each must possess a wavemeter, and 
their knowledge of transmitting apparatus is above the average. 
As your correspondent had to listen for a solid half-hour to 
“ blibetty blah,” otherwise Morse telegraphy, why did he not 
give in his letter the call-sign of the offending station?” If 
he can only read ‘“‘blibetty blah ” (letter V?), then why suggest 
that the Morse was from an amateur station at all? I know 
it is an easy matter for a transmitter to stray unintentionally 
from his licensed wave. If this had so happened with the 
offending station, would it not have been a better policy on the 
part of Mr. Willings (if he reads Morse?) to have notified the 
station concerned, thereby keeping the said station ‘“‘ off the 
grass ° for future uninterrupted programmes? Evidently 
NU 2XAF is not DX to your correspondent, nor is he a ‘‘ DX- 
hound.” I would now like to know what a “ DX-hound ” really 
is? Is it not a general tendency on the part of B.C.L.’s to label 
every scrap of Morse interference they receive as originating 
from amateur stations, mostly without justification on their part? 

Your correspondent may or may not be aware that amateur 
transmitters, just to mention three more countries—Australia, 
New Zealand, and South Africa—use the 32-metre waveband. A 
transmitter tuned to a wavelength near 32.77 metres, and situated 
in any of these countries, could be “ brought in ”’ by the carrier 
wave of NU 2XAF. Why accuse only the “ brass-pounders ”’ 
in this country? — eos 

I suggest that Mr. Willings might be a little more considerate 
to the amateur transmitter; try and help him, not throw un- 
mecessary criticism about because he may not read Morse or 
understand the difficulties the transmitter has to contend with 
in his research. J. O. J. HUDSON 

London, N.18. (G5GU). 

June 17th, 1927. 


Sir,—I read with interest Mr. John Willings’ letter in your 


June 8th issue. As-a very old experimenter I consider his . 


remarks rather hasty. 
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Would it not have been better to give the call-sign of the 
offending station ? | 

The amateur, bcth in this country and U.S.A., has done a 
considerable amount of pioneer work using high frequencies, and 
is to a large degree responsible for their use in the long-distance 
transmission your. correspordent enjoys. 

Why send out a general complaint? 
justified. 

The “hoary joke” Mr. Willings refers to I must confess 


I am sure it is not 


I am inclined to think, after years of listening to U.S.A. broad- - 


casting on short and medium wave, has quite a Jot of truth. 


‘in it 


Can your correspondent get consistently good-quality music 
or speech from American S.W. stations? I have received- excel- 
lent results sometimes, but to say such transmissions are reliable 
is another matter. | ¢ 

The B.B.C. engineers are not ignorant of the possibilities of 
such frequencies, and I believe programmes will be available 
in the near future from this country using short waves for their 
propagation. There is a considerable amount of experimental 
work yet to be done before short waves are a certain means of 
long-distance broadcasting, and I suggest that amateur trans 
mitters be helped, not hindered, in this field. . 

Allow the B.B.C. engineers time to complete their experi- 
It is better than erect- 
ing a 100-kilowatt 20-metre station only to find that something 
better could have been done a month or so after. 

We have something to be proud of in our broadcasting system 


when compared with that of the U.S.A. 


-C. R. CHADFIELD 


Melton Mowbray. 
(G6AS) 


June 10th, 1927. 


SMALL ADVERTISEMENTS. 7 


Sir,—I wonder if you would care to mention the following 
points in The Wireless World for the guidance of small adver- 
tisers? 5 

Goods should not be sent on unsolicited approval. Recently a 
despairing advertiser informed me that he had received no less 
than 50 copies of a particular number of a periodical for which 
he advertised. : 

In forwarding fragile articles through the post the stamps 
should be placed on a ‘‘ tie-on” label, not on the package itself. 
I have just received a valve which only just escaped being 
smashed to smithereens by the blow from the stamp obliterator. 
-A correspondent, Mr. Shaull, of Brixton, raises a curious 
point when he refers to the good will existing among adver- 
tisers in your columns. He is quite right. There is never any 
quibble, and no one need have any qualms about sending cash 
or goods on approval to your readérs. This is a very pleasant 
state of affairs, and I hope it may long continue. 

Southbourne. ; H. BRAITHWAITE. 

June 18th, 1927. 


ULTRA-VIOLET RAYS. 


Sir,;—Listeners-in amongst your readers who have heard me 
speak at one time or another about the value of sunlight may 
be interested in a novel and arresting piece of independent 
testimony. It has just come to me from Kew. > ` 

Some weeks ago two boxes, each containing six lettuce, were 
sown on the same day, one beneath ordinary glass, the other 
beneath the special glass which admits the sun’s ultra-violet 
They have been tended in exactly the same manner, 
and they have been plucked on the same day and ‘weighed. 

And with what result? The weight at the end of six weeks 
of the six grown under ordinary glass was 84 lb.; of the six 
grown under vitaglass 93 Ib.—that is to say, the ultra-yiolet 
rays, and any others of value which vitaglass may transmit, 
have added 14 Ib. to the weight of six lettuce in six weeks. 
Under them they grew up much sturdier, of a deeper shade of 
green, and with bigger hearts. 

The authorities, very naturally, are now proceeding to test 
other plants of economic and dietetic value on the same lines. 
I for one should be very much surprised if the results do not 
give added proof of the value of ultra-violet rays in the cultive 
tion of plants as of animals and. children. 4 

London, N.W.6. C. W. SALEEBY, 

June 18th, 1927. M.D., F.Z.S., F.R.S @, 
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Specifications obtainable at the Paten! Office, 25, Southampton Buildings, London, W.C.2, price Is.. each, — 


A Multiple Tuner. E 
(No. 254,338.) 


Convention date (France): 
1925. 


An arrangement of tuning induct- 
ances for long and short wavelengths 
forms the subject of a patent granted to 
Compagnie pour la Fabrication des Comp- 
teurs et Material d’Usines à Gaz. The 


June 29th, 


invention relates to an arrangement of 
long- and short-wave tuning coils.so that 
the short-wave sections are not appreci- 
ably influenced by the long-wave sections. 
The short-wave tuning coils shown in the 
accompanying diagram are divided into 
two equal portions A and B connected in 


Multiple tuner circuit. (No. 254,338.) 


series and spaced some distance apart. 
The two sections A and B are so arranged 
that the directions of the windings are 
opposite. The longer wave coil C is con- 
nected electrically in series with the two 
portions A and B and is placed between 
them in the manner indicated. The 
aerial tuning condenser is shown at K and 
the aerial and earth terminals at X and 
Y, while a multiple switch S is used to 
connect the various portions of the tuning 
coil in circuit. The specification states 
that the effect of the coil A upon C will 
be equal and opposite to the effect of the 
coil B upon C, and, therefore, since the 
two coils A and B constitute the short- 
wave portions, the long-wave portion will 
have no appreciable effect. 


coo°o . 


Inductance Construction. 
(No. 267,195.) 
Application date: November 30th, 1925, 


A particular form of inductance con- 
struction suitable, for example, for wave- 
meters, is described in the above British 
patent by K. E. Edgeworth. The inven- 
tion consists in making the inductance in 
two portions, the extremities of which 


are connected together, while the inner 
ends are brought out for connection to 


some circuit. The same method of con- -/ 


struction may also be employed for coup- 
ling inductances together, or for 
transformers. The illustration shows two 
inductances coupled together according to 


‘the invention, while a wavemeter circuit 


employing this type of coil is also indi- 
cated. 
two portions A and B, wound on an in- 
sulating former F. The extremities of 
these windings are connected at X, while 
the adjacent ends P and Q are brought 
out for connection purposes. An insulat- 
ing layer L is placed over the two wind- 


ings A and B, while. another similar - 


inductance consisting of two portions C 


and D is wound upon it, the whole being | 


connected to a framework R. An induct- 
ance of this type is also shown connected 


WY, 
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Wavemeter coil construction 
(No. 267,196.) 


to a wavemeter, the advantage of the 


system lying in tle fact that the earth or | 


filament connection to the inductances 
renders the system less liable to the in- 
fluence of capacity effects. The outer 
ends of the anode coils 1 and 2 are joined 


The first inductance consists of- 


at 3 and earthed through a blocking con- 
denser K,. The anode circuit is tuned 
by a condenser K,, while reaction is ob: ` 

tained by means of a grid coil 4 coupled: - 
to the section 2 of the anode inductances. — 
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A Low Voltage Amplifier. 
' (No. 267,198.) 


Application dates: December 3rd, 1925, 
and January 4th, 1926. 

A. H. Midgley describes in the above 
British patent a form of amplifier which 
works at a very low high-tension voltage. 
The invention either makes use of 8 
special valve with two sets of electrodes 
or two ordinary valves.. The accompany: 
ing diagram shows one arrangement 0 
the circuit in which the ordinary aerial 
tuning circuit L, C, is connected to the 
first grid and filament G, F,. The anode 
A, is connected through a resistance R to 
a low voltage obtained by means of a 
potentiometer P working in conjunction 
with a filament battery B,. The anode 
A, is connected directly to the grid G, of 
the second valve or set of electrodes. The 


Dual valve for low-voltage amplification. 
(No. 267,198.) 


second anode A, is connected in the ordi- 
nary manner through telephones T to 3 
normal high-tension .battery B, The 
value of the resistance R may be between 
a half and two megohms, while the post- 
tive potential given to the anode A, and 
grid G, through this resistance may be 
of the order of three or four volts. It 
is also mentioned that the value of the 
resistance may be increased to five meg: 
ohms, in which case the voltage should 
he increased to about forty. Another 
feature of the circuit is the connection of 


the two filaments F, and F, in series. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and 


Converting a D.C. Battery Eliminator. 


My high-tension is at present drawn from 
a D.O. battery eliminator, but I am 
now informed that very shortly a 
change over to A.C. will be madc. 
Not wishing to incur unnecessary 
expense tn purchasing a new unit, I 
propose to convert my present elim- 
snator into one capable of being used 
on an A.C. supply. Unfortunately, 
my. knowledge. on this subject is very 
limited, and I should be obliged sf 
you would supply me with a circuit 
diagram showing the necessary altera- 


tion. 
D. H. W. 


It will not be a difficult matter to con- 
. vert your D.C. battery eliminator for use 
on an A.C. supply, actually this can be 


accomplished by the construction of an - 


additional unit which can be attached to 
your. present eliminator, You will re- 
‘quire a special rectifying valve and a 
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headed “Information Department.” 
stamped addressed envelope for postal reply. 


ready made. The names of manufac- 
turers of small power transformers can be 
obtained by reference to the miscellaneous 
advertisement columns at the end of this 
journal. 

With reference to Fig. 1 
be noticed that the filament winding on 
the transformer has a centre tap, this 
being necessary to locate the “ electrical 
centre’’ of the rectifying valve filament 
from which the H.T. is taken. In cases 
where this winding has no centre tap, 
the desired effect can be obtained by con- 
necting a potentiometer of about 400 
ohms across the valve filaments and tak- 
ing the H.T. lead from the slider. 

The fuses shown in the mains supply 
leads to the primary winding are. not 
essential but are nevertheless advisable, 
as they will blow if an excessive load is 
imposed on the circuit, due to a short- 
circuit of either of the secondary windings. 
Unless a safety device of this nature 18 
incorporated, damage may result to the 


D.O. BATTERY 
ELIMINATOR 


OUTPUT TERMINALS 


- transformer having a primary winding 
and Aparat windings for the high- 
tension and filament heating. The con- 
struction of a suitable power transformer 
is not recommended unless the home con- 
structor is experienced in the making 
of such components, and we think you 
would be well advised to purchase one 
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Fig. 1.—Using a D.C. eliminator as a smoothing unit after an A.C. rectifier. 


primary, or excessive heat be generated, 
which will ‘‘char’’ the insulation ofthe 
coils, This will bring about short- 


circuited turns and various complications 


will arise, the least serious of which 
would be an unnecessarily heavy con- 
sumption of current in the primary wind- 
ing. . l 


it will _ 


_aware, upon the market. 


Each separate question must be accompanied by a 


Detector Bias. 


I should be obliged if you would clear up 
a misunderstanding regarding the 
“ Everyman Four” set. On page 29 
of the booklet describing this instru- 
ment tt is stated *' If 2-volt valves 
are used it is necessary to remove 
the two resistors R, and R, and to 
join the wires, etc. .. .” On page 
Sl it says “ As the Cossor 0.1 R.C. is 
a 2-volt valve taking 0.1 amp.. the 

`: resistors R, and R, can be of 15 and 
30 ohms respectively.” These state- 
ments seem to be CONE ®. 


We think that this misunderstanding 
will be cleared: up when we say that the 
statement on page 31 applies only when 
a 2-volt detector is used in conjunction © 
with 6-volt valves elsewhere.. It refers 
back to the preceding paragraph, in which 
a combination of 2-' and 6-volt valves is 
suggested. When using 2-volt valves 
throughout, it is no longer possible to - 
take grid bias from the drop in voltage - 
across one of the resistors, and for further 
information on this subject you are re- 
ferred to a reply given to another. reader 
in our issue of April 13th. 


0000 l 
Below the Broadcast Wavelengths. 

/ am thinking of constructing a receiver 
for covering the band of wavelengths 
below 200 metres as far as 90 metres, 
and am intending to use a stabilised 
type of plug-in coil. Could you tell 
me what you consider the best circuit 
for my needs? P, S 


In our opinion the best circuit to con- 
struct under the circumstances is a detec- 
tor and L.F. We should advise that the ` 
aerial be coupled to the grid tuning coil 
by means of aperiodic coupling wound 
over the grid coil, or by an auto-tapped 
grid coil, which are, as you may be 
With regard to 
reaction, we think that one of the usual 
mo:;hod3 of capacity control of magnetic 
reaction may be suitable. : 
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Black or Blue? 
I am a new reader, and notice in your 
journal reference to a receiver 
named the ‘‘ All-Wave” Four. Can 


you supply me with a blue print of 


this circuit? P- T. 

This receiver was described, with full 
constructional details, practical and theo- 
retical wiring diagrams published, and 
dimensional drawings of panel and base- 
board, etc., in our issue dated April 27th, 
1927, which may still be obtained from 
the publishing department at a cost of 
4d., post free. The practical wiring 


plans, etc., are printed in black and. 


white, as is our custom, and nat in blue 
and white, although naturally this has 
no effect on their efficacy. 
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Multiple Valves. 
l have obtained two of the Locwe multiple 
valves, one marked H.F. and the 
„other N.F., and desire if possible to 


use them with H.F. transformers of | 


the “ Everyman ” type, and also wish 
to run my loud-speaker from a choke 
filter circuit. . G. 

These two valves consist of a complete 
high-frequency amplifier enclosed in a 
glass bulb, the H.I. bulb containing two 
complete four-electrode valves coupled to 
each other by means of resistance 
coupling. The terms H.F. stand actually 
for the German words Moch Frequenz, 
and the symbols N.F. of the other 
instrument stand for the German words 
Nieder Frequenz. The N.F. instru- 
ments contain an anode bend detector 
followed by two resistance-coupled L.F. 
stages, the complete amplifier being built 
m the bulb. . 

We give in Fig. 2 a diagram for using 
these two valves. Each ‘‘ valve ” has six 
legs, which fit into a special socket, and 
from our diagram both interna: and ex- 
ternal connections are seen clearly. We 
show the ordinary system of aerial 
coupling which may be averiodie and 
may consist if you so desire of the 
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acrial-grid transformer of the “ Every- 
‘man-Four’’ receiver if you are going to / 
_ confine your work to the 200- to 600-metre 


waveband. On the long wavelengths, 
however, it will be desirable to use the 


ordinary’ system of loose coupling with ` 


plug-in coils, the aerial coil being tuned 
by the condenser shown in dotted lines 
as in the case of. the “ All-Wave Four.” 
‘The intervalve transformer preceding the 
detector valve may consist of the ‘‘ Every- 
man Four’ or the ‘* All-Wave Four.” 


types of intervalve transfornver, except. 


that no neutralising winding will be 


needed as the set will be automatically . 


stabilised, due to the fact that the 
sequence of tuned grid and plate circuits 
is broken by the interposed resistance- 
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Fig. 2.—A practical arrangement making use of Loewe multiple valves. . 


coupling. Thus we have a tuned input cir- 
cuit followed ky a stage of resistance 
coupling, and then we follow on again 
with another tuned circuit uniting the 
second H.F. valve with the detector. 
The L.F. choke in the output stage may 
be of the usual type advocated for this 
purpose, and a fixed condenser may be 
connected across the loud-speaker in the 
usual manner if it is so desired. 

By connecting the aerial and earth, 
system to the points which we show in 
dotted lines, you will be able to use 
the detector and two L.F. valves on the 
local or Daventry stations with good 
effect. In the case of the logal station, 
the grid coil, of course, will be a No. 50, 
and in the case of Daventry a No. 200, 
depending on aerial capacity, etc. It should 
be pointed out also that if using plug- 
in coils preceding the H.F. valve, and 
using ordinary plug-in coils with tuned 
primary, you will need a 50-turn coil in 
the primary and a 50- or 65-turn in the 
secondary on the normal. broadcasting 
wavelengths, with a 200-turn coil_in the 
primary and a 250-turn coil secondary on 
the iong wavelengths. 

Jt will be noticed that the first H.F. 
valve and also the detector valve receive 
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a similar value of grid bias, although one 
amplifies and the other rectifies. This is 


arranged for in the construction of the 
valves, as the negative potential on the 


“grid of the H.F. valve will bring the 


operating point on to the straight part of 
the operating curve, whilst in the cdse of 
the rectifier valve it will bring the work- 
ing point on the bottom bend. Grid bias 
in the case of the second H.F. valve is 
arranged for by the potential drop across 
the filaments, which are in series, the 
valve being so constructed that this, auto- 
matically puts the correct bias on the 
grid. Similarly, in the case of the first 
L.F. valve, the valve is so arranged that 
the correct bias is put on the grid when 
it is joined to L.T.—. The filaments of 


the detector and two L.F. valves’ are, it 
will be noticed, connected in a. series- 
parallel arrangement. 


oo0°0 


Hand Capacity. 
l am using a straightforward two-ralre 
-  det.-L.F. receiver and get good re- 
sults from the local station, but if 
an attempt is made to tune in distant 
transmissions, hand-capacity effects 
at once become troublesome, ‘and im 
fact, to receive any other station 18 
an extremely dificult matter. Wil 
You please give me your advice as to 
how matters may be improved? 
é G. E. H. 
We think it probable that you are using - 
one of the more modern tuning con- 


` densers, in which the rotor is connected 


to the frame. Now it is intendad that 
the moving plates of these condensers 
should be connected to the earthed side 
of your tuning coil, and we think’ if you 
make the necessary alteration, ; hand- 
capacity efiects will no longer be trouble 
some, as the spindle and frame wil be at 
the same potential as the hand jof the 


operator. 
à go 
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Nores ann News 


THE PROGRAMMES. > 


~ 


SHE policy of the League with regard to the pro- 
grammes broadcast. by the British Broadcasting 

| Company up to the end of last year was to make 
representations to the Company when the League was in 
possession of ample reliable evidence of a desire on the 
part of listeners for any particular change. This policy 
will be continued, but the procedure may be varied. It is 


assumed that the Corporation, within a reasonable tłme. 


after taking the reins, will set up the Advisory Committees 


recommended in the Report of the Broadcasting Committee. 


and also recommended by the League in its evidence before 
that Committee. One of these hodies should be a Pro- 
grammes Advisory Committee, a body which should be 
representative of those who are in a position to collect 
reliable information of the desires, wishes, and hopes of 
listeners. Should this Committec be set up, we assume our 
` reyresentatives on the body will lay before it the informa- 
tion collected by the local representatives of the League, 
after it has been carefully sifted and collated at head- 
quarters. 
. Importance of Local Opinion. 


With this end in view the League is again urging on its 
local representatives the importance of forwarding to head- 
quarters, early each month, a summary of local opinion on 
_ the programmes broadcast during the preceding month. 
= We are sure our local secretaries will appreciate the great 
responsibility placed on them in this connection. ‘To meet 
the requirements of the League it will not be sufficient to 
collect the opinion of a few personal friends~. As far. as 
possible every class and type of listener must be canvassed 
for his or her opinion. The members of each branch can 
give valuable help to the local secretary in this direction. 

Each member of the local committee can arrange to receive 
= such réports and to pass them on to the secretary. ‘Team- 
~ work, properly and efficiently organised, in a need like this 
will prove a. thousand times more valuable than the most 
devoted and self-sacrificing individual effort. 


We appeal strongly to all our members to help our local. 


Secretaries in this work, and so ensure, as far as is possible, 
that the recommendations of the League, when they are 
laid before the Advisory Committee, shall be representa- 
_ tive of the programme desires and dislikes of the listener. 
With such information before it the Programmes Advisory 
Committee should prove of real benefit and advantage to 


_ the listener. 
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There is, too, another point affecting the programmes, 
to which we would desire to direct attention. The old 
Broadcasting authority was severely handicapped by lack 
of money in making its programmes. The new Corpora- 
tion will enjoy a much larger income than its predecessor, 
and the League may fairly claim to have been at least 
partially instrumental in removing the financial handicap. 
Since its establishment the League has never ceased to 
urge, through the Press, on the platform, and by all other 
means at its disposal, ‘that more of the licence money ~ 
should be made available for the purpose for which it was | 
paid over by the listener. We are not entirely satisfied 
with the financial arrangements made by the Postmaster- 
General for the new Corporation, but at any rate we have 
been partly, successful in our endeavours, and we think 
our members, equally with ourselves, will be gratified at 


the result.. 


As a result of the increased spending power, coupled - 


with the representative desire and opinion put forward by 


the League, we hope during 1927 that listeners will have 
more variety in the programmes. We hope that amuse- 
ment and recreation items will be broadcast on a different. 
wavelength from ‘‘educational’’ items. We hope artistes of 
a better standard will be engaged : this applies particularly 
to vocalists. And wë hope that the British Broadcasting 
Corporation will take steps to make available to all lis- 


teners ‘‘ eye-witness ’’ narratives of important events while ©. 


these events are happening.’ We don’t want to hear duly 
the noises of the crowd or of motor cars. We want to le | 
told the progress of the event, or race, or whatever it may 
be as the ‘‘ eye-witness ”’ sees it at the moment. . 


The Broadcasting of News. 


Listeners jn other countries experience the pleasure of 


hearing such ‘‘ broadcasts’’ of national sporting and- 
other happenings, and it seems illogical to deny similar 


pleasures to the listener in this country. 
We have heard raised in some quarters the argument 


that an extension of the ‘‘ news °? service in this direction 


would affect the ‘sales of the daily newspapers, but we 
cannot believe this contention is likely to obtain serious 
consideration. | We hope the new Corporation will be 
successful in its negotiations with the Press, and that a 
fair and cquitable arrangement can be arrived at which 
will make possible in 1927’ the many extensions of the 
‘““news ”’ service so long denied to the British listener. 


~ 
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SANDY” S RESOLUTION. 
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T half-past eleven on New Year's 

Eve I found my old friend Sandy 

McListen seated by his own fire- 
side in a mood of blackest despondency. 
His wireless set, which he usually main- 
tains in a state of 
operation in order to ‘‘ get the guid o’ 
the licence,” stood inactive and forsaken 
in a dark corner. | 

“ Ah’m sair vexed,” he explained, gaz- 
ing gloomily at the one bright coal which 
served him for a fire. “ Ah’ve forgotten 
something—and what’s mair, Ah canna for 
the life of me remember what it is.” ` 

‘“Some good resolution for the New 
Year? ’’ I ventured. 

“Avy. Ah’m thinkin’ it micht*ha’e Leen 
that, though Al’m no sure it was a cuid 
one; Alvve an idea it involved expendi- 
ture.’ 

Perhaps I ought to explain that the 
brain of my old friend functions to per- 
fection within certain limits, particularly 
where the saxpences are concerned. But 
it is frequently forgetful and altogether 
lacks those finer shades of balance which 
distinguish the grey matter of a Mar- 
coni or an Einstein. ; 

“ Dinna stand gapin’, mon,” he said, 
with a touch of asperity in his manly 
voice. -“' Can ve no suggest onything? ” 

For a few moments we sat staring at 
the glowing ember. The clock ticked 
cussedly.. 

‘Was it anything to do with wire- 
less?” I asked. 

“Ah, ye’re gettin’ hot, mon! 
fine it was aboot wireless! ” 

“ Perhaps," I ventured, ‘ perhaps 
you've resolved to buy an accumulator 
instead of. borrowing mine? Perhaps 
you're determined to take ‘out a licence 
instead of paving for a quarter share -of 
the lodger’s? Perhaps you've decided to 
join the Wireless League? s 

Sandy’s guttural exclamation reminded 
me of the mush from Northolt. 

“ Perhaps yere wrang!” -he snorted. 
“ Ah micht inforrrm ye that Ah had an 
accumulator in ma Christmas stocking, 
that Ah've already taken out a full half- 
share in ma lodgers licence, and ihat 
Ah’ve been a member of the Wireless 
League for months and months! ” 

It was now seven minutes to twelve. 
The coal was losing its lustre. 

‘ Ah’ll be sair fashed,” growled Sandy, 
looking at the clock, “if Ah dinna recol- 
lect ma New Years resolution by 
o'clock.” 

It was very sad. 
The coal grew black. 
“ Av.” observed 
relapsed into silence. 
“Wait, I said. * There are still two 
minutes. Let us review the position dis- 
passionately. To begin with, vou’ve made 
a resolution. It has to do with wireless. 
It may be good. but it's probably had, 
because it involves expenditure. Is that 

so? Ai | 

‘Ay. Ah ken fine it involved expen- 
diture, bat Ah’ ve an idea that it was gnid, 
all the same’ 


“ec 


Ah ken 


The minutes ebbed. 


Sandy, and again 


almost ` perpetual | resolution,” he added. 


of “The Mikado ” 
able adequately to deal with the hundred ’ 


twelve. 
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World 


Suddenly the truth dawned on me. 

‘ Sandy,” I cried, “ how many months 
have you been a member of the Wireless 
League! ad 

He caught my gaze and. blanched with 


The hour struck. 


a. shudder. 
‘“Let the clock reply,’ 
theatrically. We- ‘counted 
strokes. 
“ Ah suppose Ah maun keep tae ma 
“ After all, it’s 


he watered 
the twelve 


worrrth it.” 
And he filled 
renewal form. 


up the subscription 


RECENT visit we had froma Peer 
of the Realm, followed immediately 
by a call from a porter from Wap- 
ping, both of whom were members of the 
League, has caused us -to wonder 
whether there is any other organisation 
which recruits its members from such 
widely separated classes. The appeal of 
broadcasting is universal, and to be the 
driving force it is the League must num- 
ber among its members people of every 
class and grade of the community.. 
We are afraid that even ‘‘ Pooh-Bah ” 
fame would not be 


and one duties which are the daily lot of 
the League’s assistant secretary. He is 
greeted on his arrival at the office by 
shoals of letters, many of which, we are 
glad to say, enclose subscriptions from 
new members, and many contain the most 


varied enquiries on Wireless matters that 


it is possible to imagine. 

Teclmical enquiries form a large pro- 
portion of each post, and a special depart- 
-ment has been created to deal with these 
letters. Communications from- members 
requiring information regarding their 
rights as to the erection of aertals,. the 
necessity of taking out receiving licences 
under unusual circumstances, ` insurance 
claims, complaints regarding the broad- 
cast programmes, ‘local - interference, os- 
cillation, nuisances caused by neighbour- 
ing loud- speakers, unfair treatment by 
wireless traders, etc., arrive by each 
post. His attention to these matters is 
frequently interrupted by calls from mem- 
bers and branch — secretaries—persistent 
fellows, these—who bring him problems 
for solution or seek the ‘League’ S assist- 
ance in numerous ways. 

The report of an important development 
in wirejess or a rumour of a likely change 
brings newspaper’ reporters, to ‘the 
League’s oftices and sets the. telephone 
bell ringing with enquiries, both as to 
the truth of the’news and as to the 
League’s attitude on behalf of the listen- 
ing public. Frequently these enquiries 
are accompanied by a request for an 
article on the subject or subjects. 

One has only to spend an hour or two 
at headquarters to realise how great is 
the demand for this listeners’ organisa- 
tion, and it says much for the patience of 
headquarters’ staff that it is seldom any- 
one is dissatisfied with 
service. 


O. H. 


the League's 
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The Revistration Scheme undertaken 
by the Joint Committee of the Incorpor- 
ated Radio Society of Great Britain and 
the Wireless League is meeting with 
warm support from wireless retailers and 
repairers all over the country. Enter- 
prising and keen traders recognise that 
the public have long enough suffered and 
been the unwilling victims at the 
hands of the unscrupulous and inefficient 
so-called wireless expert. The listening 
public are advised to make sure before 
dealing with traders that they are going 
to the right men, and the sign of the 
Joint Committee can be depended upon 
to satisfy this query. No appointment is 
made without the applicant, fully satisfv- 
ing the Committee that he is a proper and 
qualified person to undertake a reliable 
service for the listening public, 

The following is a further list of appli- 
cants appointed recently :— 


A S Registi read Woo eli XS Trade r8 anil 
Repairers. . 

E. Weale, 25, Church Street, Godalm- 
ing, Surrey. f 

Messrs. Stirlings, Ltd.. 17 to 19, 
Clarence | “treet, Kingston-on-Thames, 
Surrey. 

Radio (Harrogate), Spa Hydro Build- 
ings, Harrogate, Yorks. 

J. E. Wetherill, 16, High Street, 
Wetherby, Yorks., ' 

Electrolines, T-td., 5, Denmark Street, 
Bristol. 

‘Herbert Smith, 217, Holwell Road, 
Bristol. ` 

White's Wireless Emporium, 38, Vie- 
toria Street, Bristol. - 

Borough Engineering Works, Ltd., 45, 
Castle Street, Luton. Beds. 
er, Chipperfield, Newton Street, 
Ipswich, Suffolk. 

Radio Supply Co. next Town Hall, 
Sudbury, Suffolk. 

J. Tucker, The Square, Newport, 
Salop. ] 

P. T Bradley, 10, Church Lane, Staf- 
ford, Staffs. . 

Ball Pros., Cambridge House, 3, Mill 
Street, Cannock, Staffs. 

Brown & Co., 116 to 118, West Nile 
Street, CGlasvow. 

James W. Rogers, Stanley Road, Well- - 
ingborough, Northamptonshire. 

Turner Bros. 6, Kingsley Park Ter- 
race, Northampton. 

S. H. Davis & Son, 154, 156, Hamlet 
Court Road, Westcliff-on-Sea, Essex. 
` See & Burgess, 145, West Street, Fare- 
ham, Hants. ; 

The Southsea Wireless Co., 12, Elm 
Grove, Southsea, Hants. 

The Hidderley Radio Sales, 48, St. 


Cheshire. 
Bridge Street, 


Peter sgate, Stockport t 


Robinson & Co.. Bamp- 


ton, Oxfordshire. 

J. K. Tarver, 53, Market Place, Ban- 
bury, Oxfordshire. . e 
J. F. Petherick, Dartmoor- Garage, 

Princetown, Devon. 
Captain R. M. Dawes, 4la, Sontb 
Street, Dorchester, Dorset. 
E 24 
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- Gloucester and District Branch. 


- Rowles, A. 
_ Price, W. J. Hayden, and G. Goddard; 


opinions. 
_gS many opinions as possible in order that 


The first meeting of the branch was 
held. at the Services Club, Westgate 
Street, when a fair number of members 
attended. The hon. secretary (Mr. A. 
Galling) briefly outlined the aims of the 
League, and pointed out the need of an 
active branch locally. He was glad to 
report that Ald. W. C. Matthews had 


_ consented to become the president of the - 
were elected — 


branch. The following 
officials for the ensuing season: Chair- 
man of committee, Mr. A. J. Norman; 
committee, Messrs. C. Chambers, H. W. 
E. Smith, F. Darling, A. 


hon. secretary, A. E. Galling, Amman 
Villa, 110, Tredworth Road, Gloucester. 


oooo 
Leeds Branch. 
-The district talks 
‘tions we have inaugurated for the winter 
session -have proved highly successful, 
and give us courage to ‘‘go forward ”’ 
with items. The January one will take 
place at Crossgates, time and place will 


- be announced later through the micro- 


phone and in the Press. I regret that 
the date for the Horsforth meeting had 
to be. altered from December 15th to 
December 21st. 
Re programmes : We invite suggestions 
and criticisms regarding programmes, 
and in view that this matter is now in 
“ other hands ” as to what we shall re- 


- ceive, it is up to all listeners to give’ 


their opinions and to see that they re- 
ceive value for their money, and if not 
already members of the ‘‘ W.L.” to en- 
rol at once, and so add weight and their 
I shall be happy to receive 


we can place them before onr Head- 
quarters. : 
Hon secretary, J. Watson, 4, Armley 
Grange Drive, Armley. 
0000 


' Brighton, Hove and District Branch. 


-An exceedingly successful meeting was 


held at_the Royal Pavilion, Brighton, | 


on November 22nd, under the chairman- 
ship of H. B. Chaplin Baldwin, Esq., 


_ M.A. Mr. Baldwin spoke of the advan- 


tages of the League to ‘‘-listeners in,” 


. and said that it is only by means of a 


powerful league that necessary pressure 


_ can be brought to bear on the author'ties. 


Sir Cooper Rawson,.M.P., was unani- 


mously elected president, and Miss C. M. 


Foot, 15, -Prestonville Road, Brighton, 
and Mr. D: J. Gadsby, ‘‘ Egmont,” 


_ Somerhill Road, Hove, joint hon. secre- , 


taries. A strong committee was formed 
with representatives from Brighton, 
Hove, Kemp Town and Burgess Hill, 


with Mr. Chaplin Baldwin as chairman and ` 


Mr. J. A. H. Marciel vice-chairman. 
The committee have already held one full 
meeting, and arrangements have been 
made that each member should endea- 


= vour to ascertain the views of listeners 
in his particnlar district as to the pro-. 


grammes, so that a really comprehensive 
report may be sent in to Headquarters 
each month. The local hon. secretaries 


_ will be glad to hear from any members 
_as to their views, which should be received 
_ not later than the last day of each month 


B25, 


and. demonstra- 


AROUND THE 
BRANCHES. 
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so that they may be properly collated 
and placed before the committee. After 
the League business had been concluded 
at the Pavilion meeting a most interest- 
ing lecture was given by Major Glad- 
stone Murray, of the B.B.C., on ‘‘ Should 
Broadcasting Instruct or Amuse? ” : 

All members in the district are urged 
to use their influence to obtain new mem- 
bers, and subscriptions may be sent to 
either of the local secretaries. «i 
Joint hon. secretary, D. J. Gadsby, 


| “ Egmont,” Somerhill Road, Hove. 
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Rotherham Branch.. mE 
The hon. secretary of this branch, Mr. 
Frank Davis, 67, Regent Street, Rother- 
ham, has sent to us copies of talks in 
dialogue form entitled. ‘‘ Are you Mus- 
croft? ’’? which have been broadcast by 
him and Mr. Walter Bunting from 6FL. 
The dialogues have created a widespread 
interest in the district served by 6FL, 
and have been instrumental in securing 
some hundreds of members. Space pre- 
vents us from reproducing the talks, but 
we strongly recommend secretaries to 


write Headquarters and obtain a copy 
a view to or das the scheme 
py our Rotherham 


with 
so admirably evolved 
friends. 


Mr. Frank Davis, Mr. W.. Bunting. 
Hon. Sec., Rother- of the Rotherham 
ham branch. branch. 


`» 


| Stepney Branch. 


‘Listeners resident in the Stepney dis- 
trict (E.1) will be interested to learn 
that Mr: M. H. E. Abrahams, of 129, 
Old Montague Street, Whitechapel Road, 
E.1, has undertaken the local secretary- 


ship, with Mr. C. Jackson, of 2, Diggon — 


Street, Stepney, E.1, as his assistant. 
Offers of assistance in the formation 
of a local branch will be cordially wel- 


comed by these gentlemen. 
oo0oo0oo0 


‘Oxford and Oxfordshire (South Midlands 


Area). . 


l , We folk in Oxfordshire have been fre- 


quently likened to the snail—our activi-' 

ties are unobtrusive but thorough, and. 

again like the snail, we leave our trail 

behind. „As in other spheres of life, so 

in wireless. 5 
\ 


an) 


N , ; 
-There is only one active branch in ` 
Oxfordshire, and thas is at Oxford. It 
has not been found practicable to form 
branches in the smaller towns,’ for the 
overhead charges in running a branch, 
ie., accommodation, ~etc., have out- 
weighed the benefits which might be 
derived. Because there is not a branch 


in any particular locality, however, - it 


does not mean that any member of the 
League loses benefits or must feel an 
outcast. Experience proves that the 
most beneficial results have been ob- 
tained by direct communication between 
the member and the hon. sec. of the 
main branch in the county. In these 
busy days, when nearly every evening 
is ‘engaged in some form or other, people 
have little time to devote further. even- 
ings to attend branch meetings. 

An invitation is therefore extended 
to all members of the League in Oxford- 


shire to write to the hon. sec. of the 
Oxford branch, at the address given be- 


low, when in doubt or difficulty. He is 
a very willing ‘‘ horse,’ and always 
pleased to help if within his power. 

He has but one grouse. For the num- 
ber of wireless ‘‘ fiends ” in Oxfordshire, 
the percentage of members of the League 
is not yet large enough. He would like 
to point out that the League has done_ 


~.and is doing work which will yield far- 


reaching results to each individual lis- 
tener, and in return the League would 
like each present member to recruit at 
least one more member. The 2s. annual’ 
subscription is but a “drop in the 
ocean’’ to the individual ang to the 
League, but by a .gigantic membership 
the increased financial status of the 
League will rebound to the individual 
listener by increased activities and re- 
forms which are necessary as broadcast- 
ing progresses. Therefore, Oxfordshire 
members are asked to take the lead in 


~ this respect, as in everything else they 


do in their quiet way, and flood.the hon. 
sec.’s post box with applications of 
friends for membership. | 
Further, he would be interested to have 
the comments of listeners on the pro- 
grammes ‘provided. The Teague is 
‘anxious to obtain a consensus of opinion, 


‘so that it may recommend the wishes of 


listeners where and when necessary. 
A. W. Shirley, hon. sec. Oxford 
branch, 133, Walton Street, Oxford, 
o ooo 

Darlington Branch. E 

Since Darlington’s transport system 
has been changed over to trackless trol- 
ley ’buses, from electric tramways, 
listeners living near the ‘bus routes are 
experiencing very considerable ` trouble 
with their wireless reception, owing to 
the tremendous amount- of interference 
caused by this new system ‘of transport, | 
so much so that it is virtually impossible — 
for them to use their sets with any 
degree of comfort. If any other listeners 
have: had any experience with this 
trouble and know how it.might be over- 
come, the local district -secretary would 
be grateful if they would. please com- 
‘municate with him; the address being . 
Mr. Frank Seaton Leng, 31, Stanhope 
Road, Darlington. . 
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Kensington and District Branch. 


At the meeting on Dec. 7th last, Mr. 
J. Sieger, A.M.LR.E., gave a very in- 
teresting talk on a ‘five- valve receiver 
which was inexpensive to make, was not 
complicated, and could be built by any- 
one. He subsequently demonstrated a 
short-wave receiver capable of picking 
up American amongst other Continental 
stations. l a 

The hon. secretary, Mr. ©. M. De 
Adlersparre, of 37, Talgarth Road, West 
Kensington, W.14, pointed out 
every member should try and co-operate 
in making the branch one of the most 
successful. He then stated that no im- 
provement had been made recently in 
the broadcast programmes, which was, 
no doubt, attributable to the fact that 
the sum allotted them by the P.M.G. 
from the licence fees was inadequate to 
provide a better service. On Jan. Ist, 
however, when the British Broadcasting 
Corporation were taking over, it would 
have a considerably larger income at its 
disposal, which would enable them to 
give very much better programmes. In 
order that the views expressed would 
be those of the majority of listeners in 
the districts covered by the branch, he 
would be glad to have the opinions of 
` members on the programmes broadcast 
during the previous month. The 
hon. secretary reminded members that 
the supersonic heterodyne demon- 
stration by Mr. W. K. Alford, of 
Igranic Electric Co., would be taking 
place on Jan. 7th next, at 8.30 p.m., at 
the Ebenezer Hall, North End Road, 
West Kensington, W.14. 

On Dec. 21st last a fault-finding com- 
petition was held, which proved very 
instructive and interesting. Members 
were given a circuit in which they were 
asked to trace certain faults, the time 
allowed being about ten minutes to find 
each fault, which was subsequently ex- 
plained by Mr. W. Sutton, A.M.LR.E., 


who conducted the competition. 
l 0000 


‘to all listeners as far as possible. 
‘can only be done if, listeners, whether 
that , 
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Wels Area. 


Will branch secretaries and all listeners ° 


in the Welsh area generally please write | 


to the Welsh Area secretary, Mr. F. A. 


_ Davies, 106, Newfoundland Road, Cardiff, 
` expressing ‘their. opinions on the broad- A 


cast programmes, and particularly those 


sent out. by the Welsh stations, as the. 


Wireless League is most anxious ‘that the 
programmes sent out shall be of interest 
This 


members of the League or not, will ex- 
press their opinions and wishes to those 
who are out to -do their best in the 
listener’s interest, and who will be un- 
biassed in their efforts. 
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Tottenham Activity. 


Since the last report of the activity of 
the Tottenham and District Branch 


several very important events have en- 


gaged the attention of the committee, the 
most interesting being the recent Radio 
Show and Exhibition held at the Muni- 
cipal Hall, Tottenham. The show was a 
great success, and, though the branch was 
rather timid of introducing the commer- 
cial spirit, the traders were unanimous in 
their appreciation of the result; so much 
so that those responsible for the stalls 
requested the committee to carry on for 
the fourth day, which was arranged. 

The principal feature was the .Wireless 
League Studio, erected and controlled by 
Messrs. Saville’s Pianos, Ltd., which 
proved a great draw and a novel success. 
Captain Castle, of Saville’s Pianos, 
Ltd., demonstrated the method of 
transmission by the powerful speech 
amplifier at intervals during the 
show, and from an educational point of 
view this was well appreciated. Lec- 
{ures were given by Mr. F. G. Edwards 
(hon. secretary. Wandsworth), Prof. A. 
M. Low, and Mr. F. J. A. Hall (local), 
and were well attended. The League 
stand was well visited. and resulted in 
about 100 new members being enrolled. 


N 


. less Appeal Fund. In 


137, Winchelsea Road, 
’ Jacob (Toc H), 


JANUARY 5th, 1927. 


An important meeting of members was 
held at Warmington House, High Read, 
Tottenham, on December 8th, and the- 


following resolutions were adopted on the 


Important matter of programmes whith. is 
engaging the attention of the branch. 
These resolutions have been submitted to. 
headquarters for consideration :— 

(1) That a short-wavelength transmis- 
sion between 30 and 60 metres should -be 
established by the B.B.C. as early as pos- 


sible, in addition to the present, with an 


alternative programme for everybody. 

(2) That the Wireless League enquire 
whether the dance music after 10.30 p.m. 
ìs. over-modulated purposely to influence 
the listeners against dance music. 

(3) That the Wireless League represent 
to the B.B.C. that dance music after 10.30 


p.m. shall be sent out from the High 
Power Station only. 
o000 


A grand carnival dance has been ar- 


ranged for Thursday, January 20th, 1927, 
at the Palais de Danse, Tottenham, in aid . 


of the North Middlesex Hospital Wire- 
order that the 
fund may benefit, tickets (single 2s.. 
double 3s. 6d.) must be purchased from 
the following :—Messrs. A. G. Stevens, 
418, West Green Road, N.15; W. E. 
Fagence, 11, Laurel Terrace, Park Lane, 
N.17; -R. Deve 54, The Avenue, Bruce 
Grove, N.17; G. J. Ferris, 46, Wakefield 
Street, ‘Nits G. C. Pitts, 12, Vincent 
Road, West Green, N.15; S. J. Glyde, 
N.17; A. Barratt, 
N.15; G. J. Morley 
1, Elm Road. N.22; G. 
H. Hasemer (hon. secretary), 9, Galliard 
Road, N.9; or at the Palais de Danse, 
Tottenham, N.17. 

The committee trust that all members 
and friends will rally and help this de- 
serving cause and so give pleasure to the 
bedridden and enable them to get into 
touch with the outside world. 

Full particulars of the Leagne can be 
obtained from the Hon. Branch Secretary, 
George H. Hasemer. 


13, Barry Avenue, 


MEMBERSHIP AND RENEWAL FORM. 


To be filled in by T who wish to become members of the League, or to renew their membership for a further 


twelve months. 


To the Secretary, 
Palmer Street. 


“enrol me as a member 


Please : 
my membership 


renew 


of The 


The Wircless League, Chandos House, 
Victoria Street, S.W.1. 


Wireless League. I enclos: 


. Jor 


a cles © Se Fe 4 wo @'O'G@ 


Two Shillings,7 which entitles me to 


membership with all the privileges anl rights as enumerated in the constitution = the League, including FREE Insurance, Free 


Legal Advice, and Free Technical Advice. 


* Crors ont Line not required, 


WRITE IN Name (in full) 

CAPITAL (Stale whether Mr., Mee., 

LETTERS. Address ooann 0.00.05. 
My Membership No. is...... 


t Keep the Counterfoi! oJ nour Postal Order. 


(This is only applicable tn the case of renewals.) 


Ce ee ec i ean on olo le’ololod‘’l‘’n‘l ‘GG’ Gr Ddl[”G G n‘l‘oyp lny l‘l‘l by‘ lll [l 


or Miss.) 


CE E r r a a T a a a a a 


s.» ». »...ľ_.= s... Iis. 5. »o9o 


“The Wireless Worl” will devote four pages in the first issue of cach month to Lengue Notes and News. 
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since our last issue. On January 13th last, repre- 

sentatives of the British Broadcasting Corporation 
met representatives of the League and other national 
bodies interested in the transmissions of the Corporation, 
when it was agreed to form a committee, to be called 
‘ The Wireless Organisations Advisory Committee,’’ 
under the chairmanship of Captain Ian Fraser, C.B.E., 
M.P. The purpose of the Committee is to establish 


effective liaison between the listener and experimenter and- 


the British Broadcasting Corporation on all matters of 
mutual interest. We hope great things from the Com- 
mittee, and trust that under the guidance of so excellent 
a chairman the efforts and work of the body will be 
reflected in the rapid provision of better and more varied 
programmes. 


The League Postbag. 


Meantime, the postbag at the League Headquarters 
_ bulges with complaints from listeners of the dull pro- 
grammes they receive. 
tinue until listeners all over the country have available 
at least one alternative programme. ‘The representatives 
of the League on the new Committee will be provided 


with full up-to-date information as to the needs and de- ' 


sires of listeners in town and country, and we have no 
doubt all proper steps will be taken to press those needs 
and desires upon the attention of the Committee. 

From the correspondence we receive daily it is evident 
that the dissatisfaction of listeners with the present pro- 
gramme policy is widespread and increasing. One com- 
plaint, however, stands out more than any other. ‘Too 
many talks. Most of our members say they are weary 

of “‘ uplift.” The British Broadcasting Corporation say 
there is an increasing demand‘for talks. This is a com- 
parative statement and one quite in opposition to the 
information we receive verbally and by mail. The in- 
creasing demand, for instance, may come from educa- 
tional centres and schools, -but none of our enquiries shows 
that such a demand comes from evening listeners. This 
does not mean that evening listeners are less cultured, 
but merely that they desire to be interested and amused 
rather than forced to listen to a highbrow lecture, very 
frequently delivered by someone lacking broadcast per- 
sonality and voice. For most of us the evening is our 
period of mental relaxation from the worries of the work- 
B 23 
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| ISTENERS- and the League have advanced a step 


And these complaints will con- . 


Nores anp News 


COMMITTEE. 


ing-day, when we are much more inclined to listen to 
good orchestras and bands and good comedy than any- 
thing else. We think the British Broadcasting Corpora- 
tion are attempting to educate or ‘‘ uplift ° the listening 
public against the will of that public—an attempt which 
can only end in failure. 

The complaint as to talks is closely followed bý 
others. Too much dull and tedious chamber music, too 
many third-rate vocalists with indistinct enunciation, and 
too much piano music of a mournful one-finger type. 

That these complaints are not frivolous is proved by 
the widely different parts of the country from which they 
come and by the widely different type of Hstener by 
whom they are made. 

It may be that the alternative programme scheme may 
meet the need for change which the complaints show. 
But as we have pointed out in an earlier issue, the alterna- 
tive programme or programmes- must be prepared with 
very definite differences. At the present time the only 
alternative is Daventry or the local station, and in too 
many instances both programmes are of the same type 
and style. There seems to us to be a lack of co-ordina- 
tion in the preparation and planning of programmes. 

There are, also, two other urgent questions which we 
hope the new Committee will consider at an early date. 
Alternative programmes, which really are alternative, will 
be gladly and eagerly welcomed by all listeners. The 


- enjoyment of these programmes, however, will be largely 


dependent upon the numberless morse transmissions which 
flood the air and upon the transmission. a of con- 
tinental stations. 


The Problem of Morse. < 


No part of the broadcast band appears to be immune - 
from morse interference. It is time effective action was 
taken by the British Broadcasting Corporation to urge 
the Postmaster-General, through the International Broad- 
cast Board at Geneva, to demand that these transmissions 
should be compelled to keep to their correct wavelengths. 
It is no satisfaction to the listener to be told that foreign 
coasting vessels with’ obsolete and out-of-date apparatus 
are responsible for the nuisance, when he has spent a 
couple of score pounds on providing: selective apparatur 
to receive programmes from other than his local station. 
-As a matter of fact, particularly in the south of England, 
it is practically impossible, owing to morse interference | 
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to receive the local station, and most listeners. depend 
upon Daventry. The other question—high-power conti- 
nental stations—is one which, if not demanding imme- 
diate attention, will shortly require the serious considera- 
tion of all who have the 
broadcasting at heart. At the present time, we believe, 
there is no serious interference with British transmission, 
but the proposed increase of power of some of the 
continental stations and the addition of new stations of 
high power we are much afraid will be to the disad- 
vantage of the successful working of the recent Geneva 
wavelength scheme. In addition to agreed wavelengths 
for different countries there should also be some agree- 
ment as to maximum transmission power of those stations. 
We recommend these two questions to the urgent con- 
sideration of the Listeners’ Advisory Committee. 


KESTON RECEIVING STATION. 


HE Keston receiving station was originally estab- 


lished about twelve months ago to keep a watchful 
ear on the transmissions of B.B.C. stations. 

The aerial systems, which include a Beveridge aerial 
6soft. long, enable the engineers to receive if necessary 
as many as four stations at once. The recent wavelength 
changes have given the Keston engineers a great deal of 
additional work, carefully watching and checking the 
movements not only of B.B.C. stations, but of the 
European stations as well, in addition to measuring the 
wavelengths and checking stations’ wavemeters with their 
standard wavemeter and observing quality and signal 


strength. A sharp look out is kept for interference of 
any kind which does, or is likely to, interfere with 
listeners’ reception. On the slightest hint from Keston 


of. trouble, energetic. steps are taken to investigate its 
cause and source. The receiving equipment includes 

many types of receivers, not one of which employs vari- 
able reaction. 


Four-, six-, and gone Hales Ree -frequency amplifiers . 


are available on any aerial by the turn of a switch and 


Wer Lal 


well-being of British © 


critically listening to test transmissions. 
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cacai designed tone filtering circuits are used to correct 


distortion. .A special “trap valve ”. amiplifier makes it 
possible to ‘fade in’? a number of stations simul- 
taneously on the same line or individually, without inter- 
fering with the various receivers in use, while provision 
is made for the attachment of a microphone for making 
local announcements. ` Owing to the present Morse inter- 


: ference.experienced on broadcast wavelengths, some con- 


siderable time is frequently required to get accurate, 
measurements, and special tests are carried far into the 
night. When the most. enthusiastic ‘‘ radio fan’’ has 
wearily. switched off his valves and tumbled into bed, 
the lights at Keston are still bright, and keen ears are 
The station is 
in constant telephonic communication with B.B.C. stations 
all over the country, and the slightest deflection from a 


correct wavelength or hint of distortion ‘from a station is 


noted. The moment a new voice makes itself heard 
among the ever-growing clamour of the ether, the dials 
of the Keston receivers seize upon it, and when accurate 
measurements have been made the information 1S passed 
on to the right quarter. | 

Disappointments are frequent, and a ‘recent attempt to 
relay 4n American station failed because the station was 
simply not receivable at Keston, due to atmospherics and 
fading. In view of the high standard demanded by 
listeners, occasions are rare when it is felt possible to 
re-broadcast a foreign station. There are some 200 odd 
stations which can be received by Keston at full loud- 
speaker strength, but owing to the fickleness of the ether 
and unfavourable conditions, it is impossible to attempt 
prearranged re-broadcasts at regular intervals on any- 
thing like an extensive scale. If and when it becomes 
possible to remodel existing methods of commercial trans- 
mission, and when sufficient data has been collected to 
devise the means to alleviate crowded wavebands, to which 
end Keston is working night and day in close touch with 


. VERY deime Nias trader 
, makes it. his business ` to gain the 
‘confidence and support of his clients. 
No wise grocer sells bad eggs to a new 
customer. One bitten, twice shy. These 
familiar slogans stand for facts in 
business experience. There are many 
shops displaying wireless sets and com- 
ponents parts, but not every shop gives 


time. 
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REGISTRATION OF TRADERS. 
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did not deal with the right man the first 


The registration scheme of the Joint 


the Geneva authorities, more ambitious re-broadcasts 
may be attempted. O. H. 
Peter ree see sh OTHE Se dears sseassesesee® The Radio Supplies Co. 37 à F Bei lford 


Street, Leamington Spa, Warwickshire. 
Messrs. Parrs, Ltd, High Street, and 
Market Street, Knaresborough, Yorks 
Charles John Bayes, 58, Cressweil 
Street, King’s Lynn, Norfolk. 
C. F. Bridge, 6, Church: Street, Dagen- 
ham, Essex. 
R. Clapperton, Meadow Cottage, Sel- 


satisfactory service. Committee provides security for the kirk, Selkirkshire. ‘ois d 
The listening public is warned not to listener and. increased business to the Horace Grenstead, 31, Station Street, 

deal with traders unless they are known trader. _ Sittingbourne, Kent. TOF 

to be reliable. Immediately one is asked The following is a further list of ene and Co., Ltd., Trinity Church 

the question, How can listeners know applicants recently appointed :— Side and Jameson Street, Hull, Yorks. 

who are reliable and who are not? The Jonathan Fallowfield, Ltd., 61 to 62, W. N. Lambert, Hale Road Bridge, 

answer jis a simple one—look for the Newman Street, London, W.1. Altrincham, Cheshire. 

registered sign of the Joint Committee F, J. A. Hall, 91, Fore Street, Edmon- H. H. Lassman, A.M.I.R.E., 429, 

of the Radio Society of Great Britain ton, N.18. Barking Road, East Ham, E.6. 

and the Wireless League. It hangs out- AEF. Manufacturing Co., Clarendon L. R. Moss, Toothill Street, Mansfield, 

side the premises of every officially Road, Hornsey, N.8. - + Notts. i 

appointed trader. It is the hall-mark of Wilfrid Neal, 127, Dulwich Road, W. H. iyen, 63a, High Street, Yea- 


reliability. Do not be misled by imita- 
tion signs. Make sure that you are deal- 
ing with the right man. There are 
many so-called experts, but few are ex- 
pert. Have only one regret, that you 


W. A. Craft, 46, 


33. Fisherton St.. 


S.E.24. 
Ver; ‘gam Terrace, Fish- 
guard, Pembrokeshire.. . 

The Western Wireless & Electrical Oo., 
Salisbury, Wilts. 


Herne Hill, London 


don, near Leeds, Yorkshire. 

C. A. Porter, Hartley Wintney, Hants. 
C. Pratt and Sons, Ltd., 33, North 
Parade, Bradford, Yorks. 
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‘TECHNICAL DEPARTMENT. 


URING the month of December the 
j Technical Department of the League 

dealt with upwards of 300 queries 
and enquiries. As a matter of informa- 
tion and interest to members, the follow- 
analysis of the enquiries has been pre- 
pared. Fifty-five per cent. of the queries 
required specially drawn diagrams to 


illustrate and make clear the answers ` 


supplied. In nearly every case the en- 
quirer expressed his obligation and grati- 
tude for the help given to him by the 
Department. 


Analysis of Technical Queries for month 
of December, 1926 :— 


Per | 
Cent. 
Circuits.—Direct requests for circuit diagrams.. 24.4 
Aerials and. Earths.—Arrangement, improve- 
` ment,’ installation protection against light- 
ning, interference due to induction and earth 
currents, local oscillation .............000- 12.8 
Receivers and Accessories.—Arrangement of, 
connecting loud-speakers, batteries, exten- 
‘sions, remote controls, etc............0000 0.4 
Batleries—Types, testing, charging, general 
management .....cccscccrcccvecsesecces 8.4 
Faults.—Testing for, and diagnosis of trouble 
in valve receivers ....... 00. c cece cee ce ces 6.8 
Selection.—Choice of type of receiver or circuit 
for particular locality under given conditions 6.4 
Blaintenance.—Operation, adjustment, and 
general maintenance of receiving apparatus.. 6.0 
Components.—Choice and suitability of, types 
for specific purposes ..... 0. ccc ce ee eeeeeeee 5.8 
Crystal Sets.— Adjustment, crystals, faults, etc. 4.4 
Current from Mains.—Methbods of utilising 
public supply mains for H.T. and/or L.T..... 3.8 
Cotls—Suitable types, couplers, dimensions of, 
wire for winding, choice of coils, etc......... 3.4 
Valves.—Choice of, types for special receivers, 
getting maximum results from...........+. 2.6 


Unclassi fied—These vary from a request for 
information on starting a wireless shop to 
selling a dud accumulator......... ieee hss 
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The following 18 an extract from an 
amazing manuscript recently brought’ to 
light in one of the wildest parts of Flect 
Street. In it the scribe unfolds an antes 
diluvian legend which doubtless had its 
origin in an age more barbarous perhaps 
than our own. : 

CHarteR CLXXIV. 

1. And it came to pass in those days 
that broadcasting flourished throughout 
the length and breadth of the land. 

2. And all men were mightily pleased 
because it was a new thing. 

35. But the days came when the mouths 


of them that spake became as bins that 


hold garbage; and the lutes and trumpets 
gave forth sounds of gloom. 

4. Wherefore certain people that heark- 
ened to the musick shook their heads, 
saying, Must we hang up our headphones 
upon the hooks, lest peradventure our 
ears drop off? 


5. Others, giving ear to the tidings 
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which were broadcast, shook their heads, 
saying, This bulletin is like unto'a bull 
let in a china shop, for it breaketh up 
mirth even as an ox breaketh up earthen 
vessels. 

6. And depression spread about those 
coasts even as a depression over Iceland. 


' CHAPTER CLXXV. l 
1. Now a certain good scribe surnamed 
Switchittoph said unto his spouse, Hearken 
unto the chinwagging of the Announcer 
and unto the wail of the liar and sack- 
but. Are these not as sand in the ear- 
drums, and as lead shot in a salmon tin? 
2. And straightway he laid hold upon 


his pen and parchment, and writ a goodly | 


epistle unto them that spake into the 
microphone, so be it they might see the 
error of their ways. And when he had 
committed the epistle unto the post he 
sat himself down and waited for better 
programmes. 

5. And he sat many moons. 

4. Howbeit yet another good man, and 
bold withal, cast his mantle around him 
and set out towards the Hill which is 
called Saveloy, seeking to give good 
counsel unto them that spake into the 
microphone. 

5. But he returned right speedily unto 
the place whence he had departed, rend- 
ing his clothes and crying, Verily, they 
have put years upon me. 

6. And he hung up his headphones upon 
the hook and held his peace. 

7. And divers good men did likewise. 

CuapteR CLAXVI. 

1. But behold there were certain shrewd 
folk having no flies upon them, which 
were encamped in sundry towns through- 
out that land. And these took counsel 
among themselves that they might utterly 


confound them that treated the micro- 


phone even as a pail for garbage. 

2. Saying, Must we endure that which 
cloggeth up our brains as valves which 
have reached saturation point? And must 
our lives be as one eternal night school? 

3. And they shook their heads, saying, 
Gather in the subscriptions and let us be 
strong (for they were a League), so that 
the teeth. of them that oppress us shall 
chatter as many women in a tea pavilion. 


` 4, Then did the members gather their 


monies and band together. And from 
that moment the League waxed exceed- 
ing strong. 

5. Then they that spake at the micro- 
phone trembled at high-frequency, so 
that their voices shook even as cocktail 
mixers. | 

6. And seeing the League approaching 
they were frightened, so that they 
sought when it was too late, how they 
might be funny and entertaining. But 
the gloom had entered ‘into their souls 
so that their ribaldries were .as_ the 


_ mouthings of a swimmer in treacle. 


Crater CLXXVII. 

1. And the League stormed the en- 
campment of them that broadcast, and 
those escaped that were fleetest of foot. 

2. But they that were captured were 
give ear unto gramophone 
records of their own programmes. 
And 
died. . .. 
(Here the manuscript is torn.) 


straightway they sickened and. 
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: AROUND THE 
BRANCHES. 


Kensington and District Branch, 


The secretaryship of the League in the 
districts covered by the above-named 
branch has changed hands, Mr. J. Sieger, 
of 156, Kensington High Street, W.8, 
having. succeeded The Hon. Chr. M. de 
Adlersparre, who has resigned in order 
to form a new branch at Clapton where 
he is now residing. 

-Leeds Branch. E ' 

Apart from the general activities of this 
branch, I think the chief item of interest 
‘to all listeners, at present, is “ pro- 
grammes.” I do not know what local lis- 
teners think of them generally, but I 
have my own opinions, and I shall wel- 
come the views of any who care to write 
me, so that we can go fully into this 
matter. Hon Secretary, J. Watson, 4, 
Armley Grange Drive, Armley. 
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Gillingham (Kent) Branch. 


I am pleased to be able to say that our 
branch is not only holding its own, but 
is making headway. At meeting nights (held 
on the second and fourth Thursday in 
each month), we get a continuous influx 
of new members, small, of comnrse, in 
numbers but enthusiastic listeners to both 
lecture and debate. 


Mr; F. H. Griffiths, Mr. A. J. Colthorpe, 


Chairman of the 
East Coast Area. 


Chairman of the 
Gillingham Branch. : 


It puzzled me for a time to understand 
how it was that each newcomer invari- 
ably prefaced his introductory remarks 
with the assertion that he would have 
joined the League before had he been 
aware such a local society existed in Gil- 
lingham. This applies to the three towns 
and surrounding villages, and is accounted 
for by the fact that since a census of the 
number of aerials erected was taken and 
leaflets left so many more have been 
erected that the original number: must 
now be easily doubled. i 

Led by our energetic chairman we car- 
ried out a very successful Christmas’ draw, 
which enabled us to get more apparatus 
for lecturing purposes; and on Friday. 
the 21st January, we held our second 
(annnal) dance, which will, I am sure, be 


if 


a financial. success. as well as..a. goad 
advertisement. 
gramme is going to be the chairman and 
committee refuse to allow me to drvulge ; 
enough ‘to say we shall not let the grass 
grow under our feet, even if we may have 
to forgo one or two lecture nights. 

Robt. Harrison (hon. local, secretary), 
48, Charter Street, Gillingham, Kent.. 


East Coast Area. 


The committee are making head- 
way in the east coast districts under 
the chairmanship of Mr. A. J. Col- 
thorpe, of Ipswich. “es 
_ _.The new hon. secretary of ‘the area is 

Mr. H. A. Neve, who resides at 73, 
Armes Street, Norwich, Norfolk, and 


he will be pleased to hear from any’ 


persons in the area who are desirous of 
having a branch formed in their district 


or who would be willing to serve in any 


other capacity. | 

For the benefit of 
may mention that we have branches in 
the following’ towns: 


Scunthorpe, Walton-on-Naze, Corby, 
Grantham, Walsham-le-Willows, and 
Skeeness. | 


Any súggestions from members of. the 


League will be gladly welcomed -by the 
area committee. 
o000 


Derby and District Branch. 


The hon. secretary, Mr. Alan R. 
Barnett, A.I.S.A., M.S.Com., will be 


glad if local members will note that 
his address is now ‘‘ Heatherbrae,”’ 
Mickleever, Derby, where he will be 


pleased to hear from them. 

The 150 sets of headphones ‘are 
working well at the Derbyshire Royal 
Infirmary and extensions are being 
suggested. ‘The superintendent reports 
that ‘‘not a sound can be heard in the 
wards when patients are listening to the 
programmes.”’ 

Much dissatisfaction is 
locally at the programmes now being 
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Norwich, - Stow-: 
market, King’s. Lynn, Lowestoft, Ipswich, 


expressed 
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broadcast, especially since the 
control. The local opinion is that unless 
radical alterations are made a distinct 
set-back to wireless generally will be ex- 
perienced. o 

. 0000 : 
Stepney Branch. 


The hon. and assistant secretaries of 
this branch will weleome reports of the 
B.B.C. programmes from members and 
listeners in the Stepney district. A 
general meeting of the local members 


Mr. M. H. E. Abrahams (right) and Mr. 
C. Jackson, the Hon. Sec. and Asst. Sec. 
es of the Stepney Branch. 


will-be held at an early date, and those 


who are prepared to assist by serving - 


on ee committee should communicate 
with— 

Hon, Sec.: M. H. E. Abrahams, 129, 
Old Montague Street, Whitechapel, E.1. 


Goole Branch. 


Steady progress is being made and 
the branch is gaining the appreciation 
of the wireless public in the district. 
The wiring of the Bartholomew’s Hos- 
pital is nearing completion, and it has 
been decided to install. eliminators for 
the H.T. supply. The committee still 
require more headphones, and would 
vratefully accept any pairs for which. 
members have no further use. We are 
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looking forward to the day when. we can 
say ‘‘Goole has toed the line with her 
neighbours. All our hospitals ` are 
equipped with efficient wireless sets for 
the patients’ use.” 


> Hon. Sec.: G. H. Hillary, 75; Carlisle’ 


Street. 
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Nottingham Branch. a 
“This branch of the League, through 
the generosity of friends and a dance, 
installed at Christmas a complete three- 


valve set, together with twenty-seven 
pairs of headphones, in the women’s 


ward of the Bagthorpe Sanatorium, and 


great as the pleasure was in doing this, 
it was surpassed by the appreciation and 


gratitude expressed by the governors 
and patients on the opening day, Decem- 
ber 24rd... The members of our com- 
mittee were invited to attend by . the 
institution’s house committee, 
arrangement with the local 
5NG, a special greeting was 


station, 


sent 


through, making the whole proceeding 


very pleasing, and now the League is 
getting better known locally it is ho 
to carry out similar good work in other 


directions. Regular weekly social gather- 
ings are held each Tuesday even- 
ing at the Cosy Corner Café, Shake- 


speare Street, and any wanting advice, 
or help, are cordially invited to turn 
up when the committee and our ener- 
getic technical advisor, Mr. H. B. Old, 
will welcome them and do everything 
possible to further the cause of the 
League. The honorary secretary wishes 
it to be known that the café address 
will always find him, and he will be 
pleased to enrol prospective members 
there any Tuesday evening, or to call 
upon them at their homes, should they 
require a personal visit. To those in 
doubt about anything concerning wire- 
less, our advice is to join the League and 


particularly to co-operate with the local _ 


Nottingham Branch. 
Hon: Sec.: R. Allen 
North Church Street. 


Gullick, 12, 


To be filled in by readers who wish to become members of the League, or to renew their memborship for a further 


twolve months. 


To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.W.1. 


*enrol me as a member 


Please ——_—_______._ 
renew my membership 


of The Wireless League. 


I enclose P.O. for Two Shillings,; which entitles me to 


membership with all the privileges and rights as enumerated in the constitulion of the League, including FREE Insurance. Free 


Leyal Adrice, and Free Technical Advice. 


* Cross ont Line not required, 


t Keep the Counterfoil of your Postal Order. 
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WRITE IN Name (in full)........... : 
CAPITAL (State whether Mr., Mre., or Miss.) 
LETTERS. Address ..............-. 

My Membership No. is...... 


(This ix only applicable in the cese of renewals.) 


eee Tete eeocetasersosee.soeeeeccetevosepeeossovovesessesrecverssesseosotvecooseuosdesestesooteosssospesssttepessoonus:oevessesoseraeoeorsronseoss: 


Ce ... .cpos»ss ls’ 


“The Wireless World” will devote four pages in the first issue of each month to League Notes and News. 
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Nores AND News 


COMMITTEE. 


A Word from the Chairman, Captain lan Fraser, M. P. 


.AM pleased to say something at the request of ‘‘ The 
Listener ’’ about the new Listeners’ Committee, as it 
has been termed. The Committee does not, and can- 
not, represent all listeners, for it is impossible to devise 
a democratic scheme of election with such a vast constitu- 
ency. The four National Wireless Societies which are 
represented on the Committee, however, have between 
them considerable membership, to which in point of 
numbers the Wireless League is doubtless the largest 
contributor: The value of the Com- 
mittee must depend to a considerable 
extent upon the membership which it 
represents, and I therefore wish the 
League all possible success in main- 
taining and increasing its live mem- 
bership. 


Scope and Purpose of the Committee. 


The Committee will, I hope, be 
able, by acting as a kind of liaison 
between the B.B.C. -and the organi- 

_ gations concerned, to analyse and co- 

_ ordinate criticism, and thus help to 
-improve programmes. On the other 

hand it will provide a means through 
which the B.B.C. can express itself 
and explain its delays and diff- 
culties. 
It is not possible at this stage to 
-make-any statement as to the actual ° 
work of the Committee, for we have - 
naturally had to spend our first two ` 
or three meetings in investigating and 
- assimilating all the factors which 
have to be considered in laying down 
the principles of programme policy. 

We shall issue statements as to_ our geek from time to 
time when matters of sufficient general interest have been 
dealt with, and hope that by means of this, publicity 
the development of the Broadcasting Service may be ex- 
pedited where for one reason or another it may have been 
held. up, and conversely that criticism of the B.B.C. 
which may be ill-judged or Busguidee may be corrected 
and informed. l 
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' Captain Tan Fraser, M.P., ` 
Chairman of the “ Listeners’ Committee. id . 


I would urge your readers to communicate to the 
League any criticisms they may care to maké as to pro- 
grammes or suggestions for their improvement. These 
will help the League’s representatives upon the Com- 
mittee in their work. It is not easy for an individual 
listener to secure that a point that he raises is given 
adequate attention if he is one of many thousands address- 
ing the B.B.C. If, however, he is a member of. one of 
the Wireless Organisations and. communicates with it, 
and if. a large number of fellow- 
members write - voicing the same 
opinion, a stronger plea for con- 
sideration can be made through the 
machinery provided by this repre- 
sentative Committee. 

For example, if the representativ es 
on the Committee all reported at one 
of our meetings that members 
throughout the country . were. hoping 
that “the Budget. would be broad- 
cast, publicity could be given 
to this view which: might carry. 
some weight. : - 


Other Matters to eae With 
by the Committee. — 


- Outside the actual programmes 
there are other questions "of great im- 
portance to the listener which might‘ 
well be expected to arise. To take 
two of these: Morse interference on 
the broadcast band, and the rapidly 
increasing interference from high- 
: power broadcasting stations ‘on the 
‘ Continent. I should imagine such 
questions would certainly come before 
the Committee, as listeners all over the country ‘are 
troubled with’ interference. ‘In such cases the “Com- 
mittee could make strong ‘and urgent recommenda- 
tions through ‘the proper channels, with a. -view 
to protecting the interests of. the- listener in- this. 
country and furthering. his . enjoyment of the pro- 
grammes transmitted By our own broadcasting sta- 


‘tions. 
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a A LINK IN THE CHAIN. 


The Need for Expert Help. - 
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NE is often confronted with the ques- | 


tion as to whether listeners are not 

adversely influenced in their views 
of the broadcast programmes through un- 
satisfactory reproduction which is wn- 
doubtedly given by a great number of 
receivers employed to-day. 

The inability to reproduce the pro- 
grammes with some reasonable degree of 
perfection must prevent many Hsteners 
from deriving the fullest possible enjoy- 
ment from the service. | 

Whilst it is true that comparatively 
few changes have taken place in funda- 
mental circuit arrangements since the 
advent of broadcasting, great strides 
have been achieved in the construction 
and design of wireless components. It is 
to be regretted that a large number of 
listeners are still using receivers which 
were designed and built in the early days 
and which with their attendant imperfec- 
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HE purpose and importance of the 
Gloucester Repeater Station may not 


be easy to appreciate in the general 


vay unless two points are considered. 

First, that the electrical currents 
bearing speech or music from distant 
stations become considerably weakened 
during iheir passage down long tele- 
phone lines owing to the electrical resist- 
ance of many miles of telephone wire. 

Secondly, that the correct 
strengths of high and low notes are 
seriously disturbed. . 

The first point it might be thought can 
be disposed of shortly by pointing out 
that the invention of the valve amplifier 
makes it possible to restore the strength 
of much weakened music or speech cur- 
rents. However, it must be remembered 
that many vicissitudes have to be under- 
gone by these telephone lines, stretching 
perhaps, in the country, for miles in 
splendid isolation on telegraph poles, only 
to be buried in ‘‘ conduits’? packed, 
cheek by jow!, with thousands of other 
wires on nearing the outskirts of some 
city or town, twisting and turning this 
way and that throvgh numerous small 
contacts and switches. Is it- surprising 
that occasionally the music emerges not 
only wearily and dishevelled, but fol- 
lowed by a noisy rabble of extraneous 
sounds, unwillingly borrowed from 
adjacent wires al many points on its long 
journey? l 

The beneficial effect of amplification at 
-the far end can be destroyed if distance 
has so weakered the potential broadcast 


matter that the extraneous sounde are 
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GLOUCESTER REPEATER STATION. 


A Note on the Station Designed to Amplify and Correct Line 
Transmissions en Route. 


relative 
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tions have lulled their hearers into 
accepting a wrong standard. 

In order 
should be kept conversant with the latest 


improvements in radio practice it is 


essential that there should be some means 


whereby they can- receive advice and 
service of a reliable nature. The public 
look to the wireless trade to provide this, 
and one cannot exaggerate the importance 
of employing competent and qualified ad- 
visers. The Radio Society of Great 
Britain and the Wireless League have 
realised for some time that the existence 
of “radio quacks?” who have practised 
at the expense of the credulous have.made 
it more than difficult for the legitimate 
trader to gain the support of the public. 
The Registration _ Scheme inaugurated 
jointly by the two bodies above mentioned 
enables listeners to discriminate with 
confidence. | ra | . 
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actually louder than the original trans- 
mission when it finally arrives at ‘ts 
destination, fcr in this case the amplifiers 
will, in addition to amplifying the music 


or speech, amplify the disturbances as. 


well. 

The installation of such stations as 
Glasgow in the North, Leeds half way to 
the North, and Gloncester half way to 
the South and West, makes it possible, 
by introducing amplification at an early 


stage along tlic telephone lines, to main-. 


tain the desired superiority of strength 
of music and speech over undesired but 
in many cases unavoidable interruptions, 

In order to appreciate the second point, 
that of undue weakening of certain notes, 
notably high notes, relative to others, we 
must consider the fact that in transmis- 
sion of music and speech for broadcast. 
purposes two wires are necessary. This 
introduces an electrical effect due to 
capacity belween the wires, especially 
when the wires are passing underground 
separated only from each other by a ‘very 
short distance, a fraction of an inch only 
for many miles in some cases. 
cflect does not influence lower notes so 
much as the higher ones and so the 
balance is upset. Now amplification can 
bo designed for application at the distant 
end of the lines to amplify the weakened 
higher tones more powerfully than the 
lower ones, thus effectively restoring 
{em to their original relative strength to 


the low tones: but what of those stil] 
higher tones which have succumbed “en. 
It is poss®ile to amplify any- 
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route 
tone which has actually arrived, however 


7 


that the . listening public | 


applied for raising the strength 
- whole transmission, and the 


the error has 


This 
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weak, but if a tone does not arrive at ail 
at its destination no amount of amplii- 
cation there can re-create it, and in some 


cases the distant station is little better 
off than before. This is where such 
stations as Gloucester come in. Situated 


half way down the telephone lines Glou- 
cester operates at a point along the line 
which is not sufficiently far from London 
for the higher tones to have actually 
disappeared. However much weakened 
all tones are still in existence and can 
therefore be dealt with. The louder, 
lower tones are carefully reduced to the 
correct strength relation to the weakest 
of the higher ones. The whole trans- 
mission has now been weakened, but its 
relative values are agair as they left the 
studio. 
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is now 
of -the 
music or 
speech passes, restored in balance, to the 
telephone lines in the second half of its 
Jong journey. 

As many. as four programmes may bo 
passing through the Gloucester Repeater 
Station, either from London or to Lon- 
don, -and elaborate arrangements are 
made to ensure that there is no delay and 
that no_ confusion can take place. An 
automatic switchboard, almost human in 
its intelligence, designed by the engineer- 


raising amplifier 


ing staff of the B.B.C., refuses to aecept 


two programmes on one wire, lighting 
coloured lamps to signal its disapproval 
all over the building, indicating to the 
engineers ly further small lights where 
been made. Many faalls 
can occur in the amplifiers and handling 
of small switches and relays at the 
station. = Should something go amiss—a 
valve burn out or a battery fail—the 
signal lamps flash up in every room and 
passage in the slation, indicating exactly 
where the fault lies. 

These things are necessary when it is 
remembered tnat a speck of dust or some 
winter-drowsed insect can keep a million 
people waiting. 

The testing of trunk lines has to be 
done as expeditiously as possible in order 
no. to increase more than is necessary th 
already enormous expense of the B.B.C.'s 
trunk line system, a serious item in the 
year’s finances and one which has to be 
considered very carefully, especially when 
broadcasts from outside places of interest 
are contemplated. 


REGISTRATION OF  : 
TRADERS. o] 
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A Further List of Appointments under 
the Registration Scheme. 


Rays Service, 25, Norwood Road, Lon- 
don, S.E.24. . 

Wheatley, Smith and Co., Ltd., Electro 

House, Wellington Road, Wanstead, E.11. 

Hugh Dunning White, 146a, Chester 

Road, Watford, Herts. 

Wye Radio, 22, Oxford Street, High 
Wycombe, Bucks. | 
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- Brighton, Hove and District Branch. 

In view of the’short time which has 
elapsed since its inauguration, this local 
branch of the League is making good 
progress. The third committee meeting 
was well attended, and, in the absence 
of the chairman, Mr. H. B. Chaplin 
Baldwin, was presided over by the vice- 
chairman, Mr. J. A. H. Marciel. 

Amongst other important business, it 
was resolved that the correspondence 
from members on the local oscillation 


nuisance, and their criticisms on pro- 
grammes broadcast, be sent intact - 
(through headquarters of Wireless 


League) to the B.B.C. instead of being 
collated as heretofore. Small cards have 
also been printed: bearing names and 
addresses of the local honorary secre- 
taries; these are being kindly displayed 
by wireless dealers and others. 

Our membership is now considerably 
-over 400, a small percentage, however, 
in comparison with the large number of 
wireless users in Brighton, Hove and 
District—the latter extending to Burgess 
Hill on one hand and to Portslade on 
the other. If our branch is to become 
a “live” one and carry out some of the 
useful and practical work done by other 
inanches of the League—such as helping 
1o provide wireless sets for local hospi- 
tals and bedridden invalids, holding 
meetings of members for technical dis- 
cussion, or for interesting lectures and 
debates, we must go on increasing our 
numbers. This can be done if al 
‘members will bring our branch to the 


notice of their friends, and also rally . 


round the committee themselves and 
strengthen their hands, having the advan- 
tage, meanwhile, that their sets are 
insured for a most modest premium. 
Any offer of assistance will be gladly 
received hy either of the joint hon. secre- 
taries: Mr. D. J. Gadsby, “Egmont,” 
Somerhill Road,. Hove; or Miss Con- 
stance M. Foot, 
Brighton: 
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Greater Ilford Branch. 


_ A meeting of League members of the 
/ Greater Ilford Branch took place on 

_ Friday, February 11th, in the Thompson 
Room, High Road, Ilford, to consider 
the advisability of holding a mass pro- 
test meeting on the present programme 
policy of the B.B.C. It was unfortunate 


‘that a thick fog on this particular night . 


prevented many members from attending. 
The chair was taken by Mr. 
Richards, Chairman of the Home Coun- 


ties Area Committee and a member of f 


the B.B.C.’s Programmes Advisory .Com- 
mittee, who gave a splendid account of 
the League’s activities in the interests of 


the listener. A very interesting evening © 


was spent, a number of good suggestions 
being put forward by members for the 
improvement of programmes. It was de- 
cided to call another meeting for March 
23rd, and it is hoped that League mem- 
bers and others \interested will make a 
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15 Prestonville Road, — 


David S.. 


“such a station. 
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special note of this date. The hon. 
secretary, Greater Ilford’ Branch, Wire- 
less League, is Mr. J. W. Hayward, 46, 
Benton Road West, Ilford, Essex. 


0000 
Kensington and District Branch. 


ais was announced last month, Mn J. 
Sieger, A.M.I.R.E., is now hon. secretary 
of this branch. A new policy is being 
arranged, and it is hoped that as a result 
the membership will be greatly enlarged, 
and by the spring the Kensington and 
District Branch should be a very active 
body. In order to interest members, 
retailers are asked to communicate with 
the hon. secretary, who will accord them 


Mr. J. Sieger, the new Hon. Sec. of the 
Kensington and District Branch. 


every opportunity to attend meetings and 
demonstrate the sets they supply. Mem- 
bers will receive the branch’s news sylla- 
bus in due course. The hon. secretary, 


Mr. J. Sieger, of 156, Kensington High 


Street,.W.8, will be pleased to supply full 
particulars, together with the ` branch’s 
syllabus, to anyone in. the district 
interested. , 
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Gilingham (Kent) Branch. 


After ‘several months of patient wait- 
ing our turn came to receive ù lecturer 


‘from the British Broadcasting Corpora- 


tion. Dealing first with the power of the 


Station, he gave us an idea of the enor- 


mous amount of energy required to run 
Next the number of pre- 
cautions to exclude everything but the 
actual sounds required were discussed. 


` The difficulty was explained of getting 


artists (especially the funny ones) to face 


‘the microphone and there deliver their 


best goods, when it is considered that 
the comic actor’s face is often his fortune 
and- his contortions are not appreciated 

the microphone. It is not to be 
understood that we do not cater locally 
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for our members. We have an excellent 
lecturer on wireless matters who knows 


his, subject thoroughly, and keeps us _ 


supplied with the latest designs and 

diagrams, so that we consider our fort- 

nightly meetings (the second and fourth 

Thursdays of each month) to be the best 

held anywhere, 
Hon. Secretary: Mr. R. Harrison, 48, 

Charter Street, Gillingham, Kent. 

-O00% ; 


Clapton and District Branch. 


Listeners-in at Clapton, Hackney, and 
the surrounding district are reminded 
that a live branch is in the course of 
formation, and the hon. secretary, who 
is a member of the General Council of 
the League, would be glad to hear from 
rea] live enthusiasts who would be willing 
to serve on the committee. Listeners 
may join: or renew through the local hon. 
secretary, who will be pleased to give 
any member or prospective member any 
information he may require, particularly 
in connection with his set. 

Hon. secretary : Mr. Chr. M. de Adlers- 
parre, 76, Fletching Road, Clapton, E.5. 

i O co) 


Activities in Ulster. i 
Thanks to an enthusiastic band of 
executive workers, the Wireless League is 
spreading its influence in Ulster, where 
the membership is rapidly increasing. 
The Belfast Branch, the nerve centre of 
all activities, is now very strong, and the 
monthly meetings are well attended, the 
discussions being of a helpful character. 
Some time ago the desire was expressed 
that those interested in radio experi- 
mental work should be brought closer 
together, and accordingly a technical 
section of the Belfast Branch was estab- 
lished, with Mr. J, E. Egar as chairman, 
and Mr. James Wright, (Straidcally 
House, Whiteabbey) as hon. secretary. 
This new department has proved an out- 
standing success, the series of lectures 
arranged being voted as of the greatest 
assistance to amateur constructors. Mem- 
‘bership of the technical section is, of 
ceurse, restricted to the League, and thus 
the general body is growing stronger as 
a result of the operations of its auxiliary. 
At a recent gathering, Mr. J. E. Egar 
presiding, an interesting lecture answer- 
ing the oft-heard question, ‘ What set 
shall I build?” was delivered by Mr. 
D. B. McCausland, hon. secretary of the 
Branch. Starting with the humble crystal 
set, he provided a large company. of mem- 
bers with a wide choice of receivers, the 
circuits of which were explained by black- 
board drawings. Mr, McCausland tan- 
talised experimenters in his audience by 
outlining a mystery circuit for which 
he claimed some remarkable powers, and 
challenged his hearers to fill in the blanks 
he had purposely left. 5. l 
Many useful hints were giyen for the 
benefit of amateur constructors, and Mr. 
McCausland later spent. some time 
answering questions put by experimenters 
who had expericnced difficulties during 
their tests. Pa af at 
A hearty invitation is given to all Irish 


‘radioites—constructors as well.as listeners 


—to join up with the League. Much use- 


Write to Mr. D. B. McCausland, hon. 


4 


‘ful work can be done by united action. ~ 
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secretary, Irish Area Committee. Mount 
Vernon Lodge, Shore Road, Belfast. 
J. C. 
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New Malden and District Branch. 


The ‘‘ Honse Full ” boards were ont at 
‘* Courtlands’’ Tennis Pavilion on Feb- 
ruary 5th, when a most successful dance 
was held in aid of the Malden and 
Coombe Hospital Wireless Fund (in- 
augurated by the local branch of the 
Wireless League). Jack Scott’s Band was 
in great form, their specially written num- 
ber, “Lets All Join the Wireless 
League,” was ‘repeatedly encored. Mrs. 
W. Huggett, in a few remarks, thanked 
the committee of the New Malden Lawn 
Tennis’ Club for their kindness in giving 
the free use of the handsome new pavilion 
for the occasion. Dancing was carried on 
till 11.45, and all spent a most: enjoyable 
evening. ` 

The canvassing scheme for new meni- 
bers has brought the branch up to a high 
standard. Since the scheme was started 
in Malden, 350 renewals and new mem- 
bers have been enrolled. Taking into 
account the population, the Branch is the 
strongest in the League, and new ‘mem- 
bers are being enrolled every week. If 
every secretary in the country adopted 
similar tactics, in a few months the 
Wireless League would double its mem- 
bership, and the secretary would he 
pleased to answer questions or give advice 
on matters connected with the canvassing 
scheme. 

A whist drive will be held on Wednes- 
day, March 16th, at the Spicer Institute, 
Malden Road. Tickets 2s. 6d., including 
refreshments, may be had from— 

Area’ Secretary: Mr. R. J. Venner, 
“Lynwood,” Malden Hill, New Malden, 
Surrey. . 
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Redruth and District Branch. _ 

This Branch is still making steady pro- 
gress and the membership is continually 
increasing. The regular monthly meet-. 
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ings are now looked forward to by the 


members, as they can always rely upon 
their committee to do their utmost to 
bring. forward every month some very 
special feature, and the presence of the 
ever-increasing numbers present at these 
meetings is most gratifying to the officials 
of the Branch.. For the January meeting 
we had with us the chicf engineer of the 
Plymouth broadcasting station, Mr. A. D. 
Curd. This official of the B.B.C. gave a 
most interesting lecture, which was i}lus- 
trated by some very beautiful lantern 
slides, and the members are greatly look- 
ing ‘forward to his promised return visit. 
A somewhat novel feature was intro- 
duced for the February ‘meeting, when 
the hon. secretary and Mr. G. E. Jones 
fought a “duel” with their respective 
sets. From a technical point of view this 
proved most interesting, as both these 
sets were of the latest type and members 
were consequently afforded a splendid 
opportunity of judging their merits. As 
there were many points for and against 
each instrument, the meeting was unani- 
mously in favour of voting a “‘ draw ” for 
the “duel.” Hon. Secretary : Mr. W. S. 
Trevena, Stanley Villas, Redruth. 
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Work of the Sheffield Branch. 


The local secretary, Mr. 
Adams, has been 
Educational Advisory Committee, 


Sydney J. 


of 


which Sir Henry Hadow, the Vice-Chan- 


cellor of 
chairman. 


Sheffield University, is the 
Mr. Frank Lloyd, a member 


'. of the committee, has presented to the 


` 


-MARCH and, 71927. 


Hodgson to meet somewhat unique require- 


ments. A dance is to be held at the 


. Cutlers’ Hill, Sheffield, on March 18, to 


appointed to the. 


university a microphone to be used in con- - 


nection with the Sheffield 
system. The branch presented a hand- 
some specially designed set to Hunter's 
Bar council school on February 17th. 
The chairman of the Education Committee 
accepted the gift and expressed apprecia- 
tion of the League’s tangible interest in 
Sheffield’s .welfave. . The set can be used 
in any or all of the class rooms, and is 
specially designed by Messrs. Christie and 
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schools | 


provement in the weather. 


provide funds for further installations. 
Tickets, 4s., from the Branch Secretary, 
38, Church Street, Sheffield. - 
oo0oo0oo 
Stepney Branch Inaugurated. ze 
The inaugural meeting of the Stepney 
Branch took place at the Ocean Street 
L.C.C. School, Ben Jonson Road, on 
Monday evening, February 21st, when 
Mr. Buchins, hon. sec. of the London 
Area, opened the meeting and paid a 
tribute to the untiring efforts of Mr. 
Abrahams and Mr. Jackson in organising 
the branch. The chairman then invited 
Prof. Low to give an address on “ Parity 
of Reception,” which was listened to with 
keen interest. The lecturer emphasised 


-the advantages resulting from the use of 
-earphones where it was not possible to 


take all the precautions necessary to 
obtain first-class Joud-speaker reproduc- 
tion. In referring to the B.B.C., he ex- 
pressed the opinion that the programmes 
lacked variety and that the Wireless 
League was in a position to make its views 
heard and bring about an improvement 
in this direction. 

Representatives of other branches who 
were present gave some _ interestin 
information regarding organisation an 
working of their own socicties. . 
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Leeds Branch. 


Members of the Leeds Branch ara still 
dissatisfied with the programmes and feel 
that little improvement has been made in 
past weeks. They anticipate that listen- 
ing will fall off considerably if an im- 
provement is not brought about before the 
quiet season which comes with the im- 
The feeling 


of the members is that some form of 


-ballot should be conducted by the B.B.C. 


to ascertain tle views of their audience. 
Hon. Sec.: J. Watson, 4, Armley 
Grange Drive, Armley, Leeds, 
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FORM. 


To be filled in by readers who wish to become members of the League, or to renew their membership for a further 


twolve months. 


To the Secretary, The Wireless Leaque, Chandos House, 
Palmer Street, Victoria Street, S.W.1. 


*enrol me as a member 


MOUSE tee 
i renew my membership 


of The Wireless League. 


I enclose P.O. ‘for Two Shillings,t which entitles me to 


membership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance Pres 


Legal Advice, and Free Technical Advice. 


* Cross out Line not required, 


ere 2efe @seeereeeeeenetrerteetestt trweereeet st e 


t Keep the Counlterfoil of vour Postal Order. 


WRITE IN Name (in full)........... 
CAPITAL (State whether Mr, Mrs., or Miss.) i 
LETTERS. Address .............4..- 


s... eee es st He es ‘o 


My Membership No. is...... 


(This is only applicable in the case of renewais.) 
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Nores anp > News 


HOW THE LEAGUE HAS HELPED THE LISTENER. 
À Brief Surana of Activities. 


HE second birthday of the League is not an in- 
opportune time briefly’ to recapitulate the work 


accomplished by the League for the benefit of the 


i listening public. 


The Broadcasting Goninilttes: 

- The value of such an organisation as the League was 
early recognised by the authorities, the League being the 
first body invited to give evidence before the Broadcasting 
Committee set up by the Postmaster-General ‘‘ to advise 
as to the proper scope of the broadcasting services, and 
as to. the management, control and finance thereof ‘after 
the expiry of the existing licence on December gist, 
. 1926.” © 

oT ascertain, as far as possible, the views of listeners 
on such an important subject, a questionnaire was issued 
to- Branches, and upon these replies the League recom- 
mendations were based. 
record that the recommendations made by the Committee 
to the Government, including the retention of the staff of 


the old Company by the new oes are almost 


identical with our proposals. | 
46 Hands Off the Licence Fees ” Campaign: 


The League in its evidence before the Government — 
Committee drew attention to the unfair restriction of the | 


B.B.C.’s income, and with the object of removing this 
restriction before the Corporation came into being, the 
. League launched an intensive campaign in the Press and 
circularised members of Parliament. As a result, the 


Postmaster-General gave way to public opinion to the | 


extent of allocating to the new body a sum nearly 50 
per cent. in excess of the old Company’s income. _ We are 
- not satisfied that the Broadcasting Authorities yet receive 


their rightful Share of the licence fees, but, at any rate, 


the increased funds. at their disposal. will enable them to 
“give better programmes, and to make real progress with 
the regional station scheme. - 


fo! Programmes. 


While we appreciate that the B.B.C haves not been able r, 
to supply the best programmes owing to lack of funds, fre- | 


quent representations have been made regarding the 
broadcast programmes, and in order to deal with this 
pressing problem in a more effective manner, the Branches 
send in monthly reports giving the opinions of local lis- 
teners. A Programme Sub-Committee, under the chair- 
-manship of Sir Ernest Hodder-Williams, has been 
B 27 
\ / 


plaints of 


It is gratifying to be able to — 


formed and, after a Grau study of these reports, will 
decide what representations shall be made from time to 
time to the Broadcasting Authorities. These representa- 
tions will be urged on the B.B.C. through the two League». 
representatives on the ‘‘ Listeners’ ° Advisory Committee 
recently set up by the- B.B.C. | Members would assist 


considerably in this connection by sending their views 


either to the local secretary or direct to headquarters. 
Morse, Oscillation and Local Interference. 
Despite the difficulty of definitely locating offenders, 
we have dealt satisfactorily with a large number of com- 
*** howling °? and other interference forwarded 
from all over the country. It must be added that this 
department of the League’ s work at Headquarters is a 
rapidly increasing one. Nearly every post brings a com- 
plaint of some kind of interference with the broadcast 
transmissions. Generally these complaints: refer to. the 
diabolical dah-de-dah of Morse; -and,. while a great. deal 
has been done by the Post’ Office, the B.B. C., and’ the. 
League, to: mitigate the nuisance, much more - „effort i. 
this direction is needed. Although it cannot be hope. 
for some time to come that spark transmitting sets wil. 
be rendered obsolete, consideration’ will need to be given 


to the steps to be adopted to ‘ensure the’ correctness. of . 


wavelength used in ‘ship and shore. communications, and: ` 
that signals shall possess a sufficient sharpness of tun- 
ing to prevent intepference on adjoining wavebands. | 

It is to be hoped that some alleviation of the nuisance 
may come to listeners as a result of the International 
Radio Conference to be ‘held at Washington in the 
autumn. Meantime, the League will actively and ener- 
getically continue its efforts to reduce the trouble and to 


- confine Morse transmissions to their es position in, 
‘the: wavebahd. 


A Reliable. Trader Service. : 

‘The Joint Committee of the Radio Society of Great 
Britain and ‘The: Wireless League already has appointed, 
a number of competent wireless traders and repairers in 
towhs and villages in the country. It should be appre- . 
ciated .that the compilation of q register of such traders: 
is necessarily a gradual process. No appointments are ' 
made until the most searching investigations have been 
conducted. We understand the Joint Committee is con- 
sidering a publicity effort to make the scheme better known 
to traders with a view to increasing the number nf 
appointments. 
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MORSE INTERFERENCE TO 
BROADCAST RECEPTION. 


As the League is pressing for inter- 
national action on Morse interference, the 
following article will be of interest, par- 
ticularly to listeners in coastal arcas. 


INCE the inception of the broadcast 
service in this country some con- 
siderable work has been done in an 

attempt to improve reception conditions 
for listeners by a decrease of interfer- 
ence. There is, however, much work still 
to be performed, and it is unlikely that 
the effects of it will be felt for many 
months. 

If a broadcast service is to be of any 
real musical value it must be received 
free from any background of interfer- 
ence such as atmospherics, fading, Morse 
jamming, etc. For this reason listeners 
are advised not to attempt the regular 


reception of stations outside definite ser- - 


vice areas. Much disappointment and 
annoyance would be avoided if listeners 
realised this. 

Many complaints of interference by 
Morse jamming are received daily by the 


B.B.C. and the League. There is little. 


doubt that the bulk of the complaints 
which are received are due to “spark ” 
interference, and of that “ spark ” inter- 
ference quite 75 per cent. is caused by 
foreign shore transmitters. 

To enumerate all the shore spark 
stations which have from time to time 
caused letters, personal calls, petitions, 
Press statements, etc., would be a tedious 
business. Action by the B.B.C. and the 
League on the receipt of a complaint of 
Morse interference can only be that of 
intermediaries between the listeners and 
the authorities concerned. The. Post 
Office have in the past done much to- 


wards diminishing interference where it 


is possible to do so without prejudicing 
the safety of life at sea. There are, ot 
course, outstanding cases where unneces- 
sary interference to broadcast reception 
is béing caused, but these, once proved 
beyond doubt, are quickly rectified. 

It may be stated that the British shore 
spark transmitters are more sharply 
tuned than are many foreign stations, 
and consequently cause less interference. 
As far as possible, the authorities con- 
trolling the British stations have arranged 
their transmissions so that they do not 


coincide with important broadcast pro- ` 


yrammes. 
Many listeners wonder why, in view of 
the crowded state of the ether, spark 
transmitters are still tolerated, and why 
they are not converted to more modern 
systems. The reasons for this are many. 
Possibly the chief reason is the enormous 
sum of money already spent on this type 
of apparatus at the time broadcasting 
started. To abolish all spark trans- 
mitters immediately, both on land and 
on sea, ‘would entail a heavy expense 
to ship owners and other services. It 
is for this reason that an International 
Cot !nrence is shortly being held at Wash- 


Wireless 
World 


ington to consider, among other things, 


the future of such apparatus. l 
Occasions oftėn arise where the course 
of an interfering ship can be traced by- 
complaints starting at Land’s End -and 


travelling up the English Channel ‘and 
eventually coming from the North of 
England. Ship interference, however, is 


hot so serious as transmissions of shore . 
Stations, as ncrmally a ship at anchor 
does not transmit, and a ship under. 


Foggy 


weigh. is a passing trouble. 
weather is always accompanied by com- 
plaints of Morse interference. ` 


There is also some interference by the 


stations maintained for overseas traffic 
and for long-range transmissions. These 


stations usually work on the continuous. 
wave system, and. interference from them 
usually takes the form of a heterodyne 
between one of their harmonics and the 


broadcast transmissions. Some listeners 
situated nearby these Morse stations ex- 
perience key clicks, but ‘these and har- 


monics are eliminated as far as possible 


on our behalf. 


There is one essential point in connec- 


tion with interference which must not 
be overlooked. Assuming that a listener 
is correctly tuned to his broadcast 
station, the amount of interference which 
he will receive is due not only to the 
degree of selectivity of his receiver, but 
also to the ratio of the strength of his 


incoming broadcast signal to that of the — 


interfering signal. Obviously, if he is 
outside the service range of a broadcast 
transmitter and is near an interfering 
station, he will experience interference 
whenever that station is working. 


It is hoped that before long it will. be 
found possible to provide a stronger 


broadcast transmission over this country, 
and the effect of interference generally 
will become less serious, apart: from any 
reduction in the actual causes of inter- 
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| RENEWAL OF SUBSCRIPTIONS. 


Members who enrolled or renewed 
their fee prior to the Ist October last are : 
reminded that their subscriplion expired : 
on the 31st March. es eo 

: As it is essential that the organisation 

: should be representative of the. humblest 

: listener, the League is reluctant to 
increase the subscription. It has there- 
fore been decided to keep the annual fee 
at a minimum of Two Shillings. ; 

Whilst this is the minimum renewal 
fee, any additional subscription which 
members may desire to make to promote 

: the general work of the League will be 

: gladly received.. 

: The League's financial year has now : 
been altered to commence from Ist October - : 
and to end on the 30th September, and : 
in order to bring into line with this ` 
new arrangement those members whose : 
subscriplions have just lapsed, it is neces- 
sary for them to forward a minimum 
subscription of 3s. which entitles them 
to membership until 30th September, 
1928, i.e., eighteen months. 

A Membership Renewal Form wi 
be found on page 52. . 
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‘so apply. 
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ference which may be effected in the 
meanwhile. F 
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TX HE League is fortunate in having 
the support of Members of Partia- 
ment who take a keen interest in 

all matters affecting broadcasting. Sir 

Harry Brittain, who is a member .of the 

Executive Committee, never loses an 

opportunity of taking up the cudgels on 

behalf of the listener in the House of 
commons, The fellowing questions 


_ were asked by Sir Harry on March 15th: 


Receiving Licences for Hospitals, 


Sm Harry Brittain asked the Post- 
master-General whether, seeing that when 
in use in a hospital which is spread over 
a series of separate buildings each speci- 
fic wireless receiving set, if separated in 
these separate buildings, has to have a 
separate licence, he will reconsider this ` 
Regulation ? E 

Tie PostTMASTER-GENERAL : 
governing the use of wireless receiving 
sets in hospitals is that a single licence 
covers tle installation of any number af 
receiving sets for general use in the main 


-building ; but separate licences are neces- 


sary for sets installed in other buildings. 
for example, in the private- residential 
quarters of members of the staff. -I am 
always prepared to give consideration to 
any case in which a strict application of 
the rule appears to work harshly. : 

Sır Il. Brirrarn: Is it not obvious 
that this would impose hardship tn the 
case of a hospital with several buildings; 
and does the right hon. gentlemaa con- 
sider it reasonable that separate licences 
should be necessary in the case of a 
hospital ? Cas 

The POSTMASTER-GENERAL: I think it 
is quite reasonable to: require Separate 
licences, in the case of residential: quar- 

N 


‘ters, for cach building. , : 


Sin Il, Brivrarn: But in the case of 
a hospital with segregated buildings, a 
separate licence has to -be taken opt for 
each building, and is not that a hard- 
ship? à 

THE PostTMASTER-GENERAL : No, Í have 
already explained that. the rule doés not 
The rule that there must be 
a separate licence to each block of build- 
ings only applies to residential quarters. 

SR H. Brrrrarn : May I assure the 
right hon, gentleman that I have re, 


ceived authentic information thattit is 


not so? : A go? 


Oscillation. 


Str H. BRITAIN asked the Postmaster- 
General if he can give the House the 
number of cars made use óf throughout 
the country for the detection of. the 
source of oscillation caused by wireless 
sets; and whether there is any present 
intention to increase that number? . 

THE UVosrMASTER-GENERAL : One ¢ar is 
in use at present; and a second car-is on 
oi der, i 
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BROADCASTING ANTICIPATED. | 
. -A Prophetic Soul of the ’Eighties. — : 
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OWARDS the close of the Victorian era a pro-, 
“f° pensity for being easily ‘‘ startled ’’ in an intel- | 


lectual sense was considered a mark of culture, 
_ hence the best people were being startled all the time. 

On a few occasions there was real cause for a little 
excitement ; one of these occasions was the publication of 


the extraordinary novel, ‘‘ Looking Backward, z00o— 


1887,” by the American author Edward Bellamy. It 
appears that Bellamy was the first writer to give any- 
thing like an accurate anticipation of broadcasting as we 
xnow it to-day, or, rather, as we may hope to know it 
to-morrow. : 

The story deals with a Utopia in which the evils of 
Bellamy’s generation are expunged from the face of the 
globe, to be succeeded by all the advantages-of an age 
of enlightenment. West, the narrator and hero of the 
tale, falls into a trance in 1887, to be awakened by Dr. 
Leete in the year 2000. 


In the ‘“ Music Room.” 

Space will not permit an account of all the adventures 
whith befall him in his new environment, but the ‘‘ broad- 
casting ’’ eptsode deserves to be quoted. It occurs in 
Chapter XI, in which West visits the house of Dr. Leete 


and is entertained by his daughter Edith. 
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BROADCASTING IN 1878. Even before the publication of 

Edward Bellamy’s novel referred to above, the introduction of 

broadcasting was foreshadowed in the ** Punch Almanack "’ for 

1878, from which this drawing is taken. The lady of the house 

4s portrayed giving instructions to the page boy to ‘“turn on” 
erent concert hails at stipulated times during the evening, 

with the added injunction to Mer tae tap before opening the 
other 


~ 7 
od 


B 29 


Wireless 


-listened, scarcely breathing, to the close. 


orld a 


“ Come, then, into the music room,” she said, and. I fol- 
lowed her into an apartment furnished, without hangings, in 
wood, with a floor of polished wood. I was prepared for new 
devices in musical instruments, but I saw nothing‘ in the room 
which by any stretch of imagination could be conceived as such.” 
It was evident that my puzzled appearance was affording intense 
amusement to Edith. op Ese 

“ Please look at to-day’s music,” 
card, ‘‘and tell me what you would prefer. 
o'clock, you will remember.” 

The card bore the date ‘‘ September 12, 2000,’” and contained 
the longest programme of music I had ever seen. It was as ` 
various as it was long, including a most extraordinary range of 
vocal and instrumental solos, duets, quartettes, and various 
orchestral combinations.» 

She made me sit down comfortably, and, crossing the room, 
so far as I could see, merely touched one or two screws, and at 
once the room was filled with music of a grand organ anthem 3. 
filled not flooded, for, by some means, the volume of melody 
had been perfectly graduated to the size of the appartment. I 
Such music, so per- 
fectly rendered, I had never expected to hear. a l 

“Grand!” I cried, as the last great wave of sound broke ~ 
and ebbed away’ into silence. ‘‘ Bach must be at the keys -of 
that organ; but where is the organ?” 

“ Wait a moment, please,” said Edith. ‘‘I want to have you 
listen to this waltz before you ask any questions. I think 
it is perfectly charming ;’’ and as she spoke the sound of violins 
filled the room with the witchery of a summer night. 


she said, handing me a 
It is now five 


The Miracle Explained. 


Edith then explains to her stupefied guest the manner 
in which the miracle is performed. As in everything else 
the residents in the new Utopia have simply carried the 
idea of labour saving into the service of music. At differ- 
ent points in the city halls of music have been erected. 


“ These halls,” said Edith, ‘‘ are, connected by telephone with 
all: the houses of the city whose people care to pay the small 
fee, and there are none, you may be sure, who do not. The 
corps of musicians attached to each hall is so large that, although 
no individual performer, or group of performers, has more than — 
a brief part, each day’s programme lasts through the twenty- — 
four hours. The programmes are so co-ordinated that the pieces 
at any one time simultaneously proceeding in the different halls 
usually offer a choice, not only between instrumental and vocal 
and between different sorts of instrumentals, but also between 
different motives from grave to gay, so that all tastes and 
moods can be suited.” \ 


Alternative Programmes. 


_ “ It appears to me, Miss Leete,” I said, “that if we could 
have devised an arrangement for providing everybody with 
music in their homes, perfect in quality, unlimited in quantity, 
Suited to every mood, and beginning and ceasing at will, we 
should have considered the limit of human felicity already 
attained, and ceased to strive for further improvements.” 


Here Bellamy, in'the words of West, anticipates beyond 
the stage attained in 1927! He evidently recognised the 
need of something which it has taken. a long time for our 
own B.B.C. to discover, viz., the alternative programme. 


“Did I understand you rightly,” I enquired, ‘‘that this 
musical prògramme covers the entire twenty-four hours? It 


. seems to on this card, certainly; but who is there to listen. to 


music between, say, midnight and morning? ” 

“Oh, mahy,” Edith replied. ‘‘Our people keep all hours; 
but if the’ music were provided from midnight to morning for 
no others, it still would be for the sleepless, the sick, and the 
dying. All our bedchambers have a telephone attachment at 
the head of the bed by which any person who may be sleepless 


. can command music at pleasure, of the sort suited to the mood.” 


_A pampered public is insatiable. Has Bellamy put his 
prophetic finger on a new and unforeseen demand? 
Tremble, B.B.C. ! - 
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AROUND THE BRANCHES. 


. 
SasposoeoosoacosottosoresooosacrcosseoossssospseostovoevecooototooSoseenoecoosse:. 


Eastern Counties Branch. 

The organisation in this area is pro- 
gressing favourably under the steward- 
ship of the new hon. sec., Mr. H.’A. 
Neve, 73, Armes Street, Norwich. 

A very well-attended meeting of the 
Ipswich Branch was held on March 17th 


at which Mr. D. S. Richards was the / 


principal speaker, Mr. W. R. Grant pre- 

siding. a ees eee: ; es 
0000 | l 

Brighton, Hovè and District Branch. 

At the fourth committee meeting: of 
the Brighton, Hove and District Branch 
of the Wireless League it was notified 
that the Wireless Traders’ Registration 


. scheme is being taken up in the district, 
and that several applications are at pre- 


sent heing considered by the Joint 
Committee of the Radio Society of Great 
Britain and the Wireless League. Every 
application for registration is personally 
enquired into, so ‘‘ Listeners °? may rest 
assured of reliable service. 


The other important business carried 


through at this meeting was the de- 


cision to hold a mass community singing - 


and concert in the Dome, and this build- 
ing has been engaged for Friday, April 
22nd. It is sufficient to say. that the 
entire musical arrangements are in the 
able hands of Mr. H. B. Chaplin Baldwin. 
It is also anticipated that a very dis- 
tinguished authority on wireless will be 
present, and will say a few words on 
this subject; but further particulars will 
be found, nearer the date, in the adver- 
tisement columns of the local Press. 

Any information as to membership, 
etc., is always gladly given by either of 
the hon. secretaries ; (Miss) C. M. Foot, 
15, Prestonville Road, Brighton; (Mr.) 
D. J. Gadsby, ‘‘ Egmont,’ Somerhill 
Road, Tove. 


MEMBERSHIP AND RENEWAL FORM. 


“behalf of the trustees 


Beoseseeswsessessecs 


- 


P e. 
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Bristol Branch. | ee: Ee S 

A powerful four-valve set, which, to- 
gether with lond-speaker, batteries, and 
other accessories, was constructed. by the 


- Bristol Branch of the League, is to. ke 
presented: to the Eastville Institution, 


where, in the opinion of the Master, it 
will do much to brighten ‘the lives of the 
old couples who are spending the evening 
of their lives there. The set will stand 


- in the. main‘hall, and an aerial is now “ 


being erected by the League’s local tech- 
nician. Tests will take place next week; 
and on March 26th the opening, it is 
hoped, will take place in the presence 


of a distinguished company,. and followed 
by a message of good cheer from Cardiff. 


‘Hon. Secretary : H. Monro Nelson, 1, 
Glenwood, Hillfields Park. 


0000. l : 
Hospital Set.—B.B.C. Sends Greetings to 
Goole. —— 


On March 15th, in connection with the 
presentation of a wireless installation to 


the Goole Bartholomew Hospital, greet- 


ings were received from the B.B.C. . 
The local branch of the Wireless League 
provided the installation, and Councillor 
Ernest Johnson, the president, said it 
included a four-valve set with loud- 
speaker and eighteen sets of headphones. 
They had also had each ward in ths 
hospital wired so that it was possible 
for every patient to listen-in. It was 
their intention to carry out similar in- 


stallations at the Goole Sanatorium and 


the Goole Poor Law Institution. 
Mr. E. Davies, chairman of the Hos- 
pital Committee, accepted the gift on 
and expressed 
thanks. | 
Hon. Secretary: G. H. Hillary, 75, 
Carlisle Street. : 


„originally 


-for its help. 
references to the branch’s social açtivi- 


a 5 


APRIL 6th, 1027. 


;_. Kingston and District Branch. 


The second annual meeting of- the 
Kingston and Distriet Branch. of the 
Wireless League was held on March 15th. 

The hon. secretary, Mr. S. J. L. Wood- 


=e’ Of 


ward, in his report, alluded in detail to - 


the good work performed by the local 
branch with regard to its wireless for 
Hospitals’ Fund, mentioning that it was 
suggested in the “‘ Surrey 
Comet” in November, 1925, that’ some- 
thing should be done. Reference was 
made to the installation of a -set in 
Kingston Victoria Hospital, and -thanks 
were tendered to those who attended to 
other hospitals in the district coveted by 
the branch, and to the ‘‘ Surrey Comet ™ 
The report concluded with 


ties. 
Hon. Secretary : 
King’s Road. 


C. P. V. Kent, 88, 


oo0oo0o0o 


Queen’s Park and Maida Hill Branch, 

.During the time the Winter Clab has 
been carried on we have rendered gool- 
service to our members by sending ex- 
perienced colleagues to see to their’ sets. 


One of the League members told me his 


set was faulty and one of the Winter 
Club members rebuilt it for’ him 
Another man was disappointed with his 
set and one of our experienced members 
called on him and put it right—in both 
cases at no expense to the owners of the 


‘sets. We are now considering the question 


of the summet programme, outings, etc., 
and we shall arrange meetings of various 
kinds which will be fixed for first Friday 
in May, June, July, August, September 
and October. The Winter Club hag been 
a success and kept us together, ‘and I 
suggest to other divisions the advisability 
of doing the same on their own lines. 
Of course, there are expenses—rent, a 
little printing, postage, etc.—but we find 
that 2s. 6d. per member clears it. : 
Hon. Secretary : F. Batho, 37, Eabrook 


Street, W.10. 


To bo filled in by readers who wish to bezome members of the League, or to renew their member-hp for a further 


cignteen months. 


To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.W.1. 


*enrol me as a‘ member 


Please — m 
renew my membership 


membership with all the privileges and rights as enumerated in the constitution of the Leaju’, 


of the Wireless League. 


EE EE a 19 


I enclose P.O. for Three Shiilings,t which entitles me to 


including FREE Insurance, Free 


Legal Avice, and Free Technical Advice, for the eighteen months cnding 380th September, 1928 


* Cross out Line not required. 


WRITE IN Name tin full) 


CAPITAL (State whether Mr., Mrs., or Miss.) 
LETTERS. Address ....ssosssenaeseso 
My Membership No. is...... 


(This is only applicable in the case of reneicals.) 
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t Keep the Counterfoil of your Postal Order. 


t 


MAY gth, 1927. 


- Wiretess | kacur 


oe 5s STAR. TURNS. 
| | “THE PROBLEM OF THE MUSIC HALLS. 


Ld 


HE attack. made on ithe B B.C. by the music-hall 
magnates has now reached the stage of proposed 
negotiations round a-table between all parties con- 
cerned, with the exception of the listener. According to 
reports in the Press, various suggestions have been made 
by music-hall owners that sums varying from £10,000 


to £60,000 per annum should be paid to them by the > 


B.B.C. for the right to use the artists who appear on the 
stages of their theatres. 

- This is a very vital question to all listeners. Amuse- 
= ment is our great need when we listen, whether it be given 
by music, song or patter, or a mixture of the three. 
Generally speaking, broadcast music meets the require- 
-~ ments of the listener. We cannot, however, make the 
= same observation as to comedy, monologues and humor- 

‘ous songs. Therefore, the proposed conference raises 

_our hopes that as a result we may. benefit. 

Up to now, 
have ‘‘ got over on the microphone. Success on the 
stages of theatres or. music-halls does not always mean 
success on the broadcast. In one case the artist has all 
the help that the theatre can give in the way of lighting, 
dressing, chorus, etc., and in addition, of course, his or 
Fer own makeup The wireless artist has. to rely on the 
voice alone, and his or her appeal to the listener must be 
largely a different one from that made to the theatre or 
- music-hall audience. The appeal must be made quickly 
or else the listener’s interest in the turn dies. 
to us that more particularly in comedy dnd humour does 
the. wireless artist need special and individual appeal to 
‘the listener than in any other type of broadcast. 

_ There is, too, another point we hope the B.B.C. will 
bear in mind. The stars who head the -bills of the 
music-halls do not always fill the halls. It is significant 
that more and more music-halls are being converted into 
picture palaces. 
- envious eyes on the listeners’ licence fees in the hope of 
meeting possible losses on music- -hall nee 
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SUNDAY PROGRAMMES. 
5 The . Epilogue. 


r 


“As a result of protests made by branches and members 
to headquarters, PRAES have been made to the 
B 21 - _ 


be continued. 
a strong dislike of the item continue to reach us. 


however, very few stage star humorists 


It seems” 


at least one additional member. 


Are the music- -hall magnates casting 
- bership the more effective and efficient the efforts of the 


Nores anD News 


È 


B.B.C. that T last item on Sunday evening—the 
Epilogue—should be cut out. These representations will 
Meantime protests and letters indicating 


The Sunday programmes, with the exception of East- 
bourne, seem generally to be distasteful to the bulk of 
our members. Many branches have urged that the Sun- 
day service from the Studio should be discontinued and 
a relayed service from a church at an earlier hour substi- 
tutéd. This request is now before the B.B.C. If such. 
a change were made we believe it would please the bulk ` 
of listeners, and, in addition, be a pleasure to many 
thousands of sick people in hospitals where the receiving 
sets are switched off early in the evening. 

"We would like to make a suggestion to the B.B.C. 
Is it not possible to come to some arrangement with. the 
National Sunday League which would permit the broad- 
cast of some of the excellent Sunday concerts arranged 


- in various places by that body? That these concerts are 


popular is evidenced by the crowded halls where they are 


given. 


MEMBERSHIP. 


*Renewal of Subscriptions Now Due. 


By the time this issue is in the hands of members: the 
notices for renewal of subscriptions will have reached 
them. We would urge all members to forward promptly” 
to headquarters or to the local branch secretary a remit- 
tance to cover their membership to September 3oth, 1928. 
The financial year of the League now runs from October 


ast. to September 3oth, and 4s. covers the membership 


fee for the eighteen months April Ist, 1927, to Septem- 
ber 30th, -1928. We hope each member will try to secure 
The greater the mem- 


League will be towards obtaining bétter- and brighter 
broadcast programmes, reducing interference from local 


-and other sources and securing that cheaper and more 


reliable sets and components are available. While 3s. is 
the minimum renewal fee for the period ending Septem- 


ber 30th, 1928,..it should be added that’many members~ 
-are sending more as evidence of their desire to help the 


work of the League on behalf of the listener. 


¢ 
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Northern Campaign to. 
Increase Membership. 


CORR eH ETH e TOME HEHE RHEE EHH He FH eeERTERAHEHT AHF ECR HHHE RST HSASHHH HEHE SESH IRE GOEe 


E understand that a vigorous 
effort is to be made shortly in 
the North of England to increase 

the membership of the League. One of 
the honorary local officers of the League 
is the guiding spirit of the campaign, and 
if he is as successful with this effort as 
he has been with his many other activities 
the League membership in the North 
Country should show a very healthy in- 
crease. Local members talk cheerfully 
and hopefully of adding 50,000 members 
to the Northern roll during the next few 
months. 

It is exceedingly gratifying to Head- 
quarters to get this evidence of activity 
in the North, and we hope the campaign 
will achieve success. The League is 
' growing in numbers, but the growth is 
slow, and it is only by campaigns such as 
the one proposed that new members will 
be attracted. Once they are members it 
will be the aim and duty of the Council 
and Executive to keep them on the mem- 
bership roll. The longer the roll the 
easier this will be. 

Listeners in the North who ‘are in- 
terested but are not members of the 
League should write at once to Head- 


. ` quarters asking for further information. 
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Extraordinary Affair at 
Surbiton. 


. . 
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E cluster round the same board- 
ing house table, young Snorp and 
I, sharing the same humble 
mustard pot, the same proud landlady, 
the same loud-speaker. But Snorp carries 
it too far; he. likes me to share his 
dreams. When they are pleasant dreams 
I merely want to shy a boot at him; when 
they are unpleasant I yearn to catch hold 
of a couple of sturdy 300-volt grid-bias 
dry batteries. (Yes, we shall have Z00- 
volts soon.) | y 
“Had a bad dream,” he said, coming 
down late to breakfast the other morning. 
“I dreamt we had alternative pro- 
grammes.” 


“Whats bad in that?” I asked. 


“Tantastic, yes; but not bad!” 

“Ah, you don’t know the facts,” 
growled Snorp, taking a sip at the brown 
beverage that reminds one of coffee. 
Then he began the following extraordinary 
narrative :— 

I was a passenger (he said) in a wingless 
aeroplane which alighted on the flat roof 
of a peculiar house down Surbiton way. 
The pilot, who happened to be the owner 
of the house, cordially invited me to 
enter. I descended through a trap door 
and found myself seated in a cubicle 
furnished in the cubist style and contain- 
ing a table on which stood a curious in- 
strument. It todk me several seconds to 
realise that it was a wireless set. . 


Wireless 
World 


“What’ll you have?” said my host, and 
for a moment I mistook his meaning. 
But he had turned his back on the side- 
ae and was manipulating the tuning 

ials. a 


“What'll you have?” he repeated, 


“ Opera, community singing, lecture, 
dance music, or revue?” | Da 
“Have I a choice?” Į gasped. 
“ Certainly.” : 
“But this is astonishing!” I said. 


“Only yesterday, at the-Wireless League 


branch’ meeting, I was advocating the 


introduction of alternative programmes. 
Surely the broadcasting authorities have 
acted with extraordinary celerity?” — 

“ Celerity ? ” he cried. “Celerity ...?”’ 

And with this exclamation my host 
gave vent to an insane and terrible laugh. 
A shiver went through me. I attempted 
to clutch my collar. My fingers en- 
countered stiff, crinkly hair. , 
downwards to find beads of sweat falling 
from my forehead: on to a long silvery 
beard. Panic-stricken,.I raised my hand 
to my head. It was bald. 


“Tell me,” I shrieked, ‘“— is it 
Wednesday yet?” f 
“Indeed it is,” amiably replied my 


host. “A truly memorable day, in fact, 
for it marks the inauguration of alterna- 
tive programmes! 
Wednesday, May 4th, 1977.” 

I hadn’t a pencil. 

“ But—but the Wireless League—’” I 


began. 


“ Ah, if we had had a Wireless League,” 
interrupted my host, “ we should have had 
alternative programmes fifty years ago. 
But I’ve ‘never heard of such a’ body. 
Have you... ?” 


* * * * 


As I explained to young Snorp, very 
tactfully, he deserves to have dreams like 
that every night -until he renews his sub- 
scription. Kr. C.T. 
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EADQUARTERS has had prepared 
and issued to all members with the 
subscription renewal notice, a hand- 

book which -gives the Aims and Objects 
of the League and a brief summary of 
what it has done for the listener since 
its inception. . 

The booklet includes an article on 
“Tracing Faults ° prepared by a reliable 
authority on wireless matters which will 
be of the greatest help to the listener 
when things go wrong. The pamphlet 
also contains an enrolment and subscrip- 
tion’ form, a broadcast ballot form,. to- 
gether with a list of Approved Traders 
and Repairers who have been appointed 
by the Joint Committee of the Radio 


Society of Great Britain and the Wireless - ` 


League. i 
Those members who have not received 
their copy of the booklet should write 
Headquarters at once, giving their name 
and full address, together with presedt 
membership number. 


I gazed ` 


Make a note of it— | 


Society, most 


MAY 4th, 1927. 
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CORRESPONDENCE. 


To the 

Sir,—I have just received a copy of the 
booklet issued by the League, setting out 
its aims and objects and a brief summary 
of its activities, with a reminder that my 
subscription is due. I have no hesitation 
in renewing my subscription, as I feel I 
am getting good value for money. Like 
many thousands, I am afraid I joined the 


EDITOR. 


_ League solely for the insurance benefits, . 


and did not appreciate, until I read the 
new booklet, the many other benefits 
available, nor indeed how much the 
League has helped the listener since. its 
inception. 

The annual subscription of 2s. has ‘ob- 
viously- been fixed at such a nominal 
figure so as to be within the reach of 
everyone’s purse, whether crystal or valve 
user. This being so, if the League is to 
carry out its programme it requires & 
membership which adequately represents 
the listening public. I notice Sir Arthur 
Stanley, in his letter accompanying the 
booklet, is asking all members to secure at 
least: one other member—I would urge 
members to do their utmost to obtain tea 
new members. Think what the power of 


-the League would be with half a million 


members behind it! It is just the ques- 
tion of a little individual effort, and such 
numbers could easily be secured, as ‘the 
annual subscription is so small and -the 
benefits of membership are undeniable. 
I would therefore urge all members to 


interest other listeners in the League, so 


that in a short time the League may. be 
truly representative of the listening pablic | 
and thus be enabled to exercise due influ- 
ence on the broadcast service for which 
they pay. B. MUNTON. 
4, The Pleasance, 
London, S.W.15. 
April 25th, 1927. 
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To the EDITOR. 


Sir,—One of the duties of the Wireless 
League takes a pleasure in is the mainten- 
ance of the high standard of broadcasting, 
and the general furtherance of the service, ` 
and as the Wireless League represents & 
large proportion of the Listeners it is my 
desire in tliis letter to point out here what 
advancement may be obtained by - the 
abolition of red tape and officialdom. 

The Amateur Experimental Station 
owned by the Manchester Radio Scientific 
of whom are members of 
the Wireless League, is a station which 
has devoted itself to improvements on 
broadcasting apparatus as used by. the 
British Broadcasting service. Many- im- 
portant discoveries have been made, :and 
many improvements have been com- 
pleted. Na 

The first step was an improvement in 
the method of transmitting gramophone 
music so that it was not possible to, de- 
tect the gramophone in. the transmission. 
The needle scratching was entirely 
eliminated, and the tinny tone disappeared, 
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This was so successful that the Post Office 
engineers when listening: to the transmis- 
sion did not know that it was a gramo- 
phone. It is not the wish of the Man- 
chester Radio Scientific Society to sug- 
gest that grafnophone music should take 
_ the place of actuat concert items, but as 


we do have a certain amount of gramophone . 


music we may as well have it perfect. 
- Then came the point of music trans- 


before we got it, that is, in thé control. 
This experiment brought forward an en- 
tirely new microphone. | 
Lastly, the interference by stations be- 
ing close together in wavelength and 
possibly flat tuning of receivers made it 
difficult to separate the various stations. 
2HD worked in this direction towards 
- sharpening the tuning of the transmitting 
station. A great deal of success was met 
with in this connection. 
_ The work briefly detailed above tuok con- 
siderable time, and when this was done, 
‘ and actual test transmissions were being 
_made, the Post Office authorities inter- 
vened, and imposed such conditions that 
made the continuance of these tests im- 
possible. A good deal of camouflage was 
_used in the excuses for stopping the trans- 


neeeees, 
. 
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missions, but the real reason, I přesume, 
is that if permission was given to this 
Society to continue their experiments it 
wpuld be creating a precedent, and would 
so open the gate for organisations who 
are anxious to transmit wireless advertise- 
ments. Surely this is not quite the atti- 
tude to take up. We have proof that our 
experiments are ‘genuine and that a 


great deal of success has been attained. 
_ mitted from a studio which lost its colour . ° 


' This could hardly be put forward by 
anyone wishing to advertise by wireless, 
end I feel that the P.M.G. might have 
taken a much broader view of the subject 
than he has done, as most certainly these 
improvements which we intended as a gift 
to the British public through the broad- 


casting authorities’ will be given to some | 


other conntry, unless they can be com- 
pleted in this country. 


Is this not a case of officialdom imped- 


ing progress? It has been done so many 
times before, and I suggest that in this 
case we try the other methods, and be 
sure rather than sorry. J. E. KEMP. 
Chairman, Manchester Branch. 


, To the Epitor. 
Sir,—I am writing to express my appre- 


ciation of the publication of the Hand- 
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Headquarters Notes. : 
-We are asked by. Headquarters to‘ say 


that the response to the recent subscrip- | 


tion renewal notices may for the next two 


or three weeks cause a delay in dealing ~ 


with routine correspondence. At the pre- 
sent time the mail-bag of the League is 
nearly a thousand letters a day. As these 
contain remittances for. renewal of mem- 
bership, technical enquiries, reports on 
broadcast programmes, legal questions, 
etc., etc., it will be appreciated by mem- 
bers that in the circumstances, with a 
small clerical staff, delay in dealing with 
the diverse matters referred to is unavoid- 
able. It is hoped that members who do 
not, receive a reply as promptly as usual 
will bear these facts in mind. The pres- 
sure on the staff may last three weeks or 
a month. ' | 
l oo0oo0o0 


Beccles Branch. : 


At its last meeting the Beccles branch 
of the Wireless League first listened to an 
excellent lecture~by Mr. H. Taylor on 


-the “ Elementary Theory of Wireless,” 


and afterwards passed a resolution debar- 
ring members of the trade from holding 


office in the branch. The proposal ema- 


nated from the trade, and by their ex- 
-press wish it was accepted. The branch 
was founded ‘by amateurs, with the object 
of pooling their experience and: helping 
one another. The dealers and the trade 
generally are giving generous assistance 
and -placing their knowledge at the dis- 
; posal of the branch, but they did not. want 

the idea to get about that they were doing 

B 23 3 


so'for their own advantage. Asa matter 
of fact, the interests of.the trade and the 
amateur are more nearly identical than is 
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HAVE YOU HAD YOUR COPY? .A re- 

' production of the front coyer of the new 

ague handbook issued to all members 

with the subscriptton renewal notice. The 
booklet is described on p, 54. 


_ of the activities of the branches. 
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book, whick I think is distinctly a step 
in the right direction, I have often felt 
that the League ‘does not do enough. to 
keep the membership together and in 
touch with what ıs being done at head- 
quarters, and I have put this shortcoming 
down to lack of funds for such purposes 
as circularising members with an account 
of the activities of the League. Could 
we not have more information published 
through The Listener pages to tell us 
month by month what is.being done by 
headquarters in furtherance of the aims 
and objects of the League? As it is, we 
get only an. occasional note to keep us 
informed of the general policy of the 
organisation, and much of the space in 
The Wireless World is devoted to a record 
Whilst, 
of course, ï realise that the branches are 
performing: useful work, yet more fre- 


. quent guidance from headquarters on 


matters of policy would be particularly 
helpful. Might I suggest that a monthly ` 


“letter to members from our chairman 


which gave an account of what had been 
done during the past month would be a 
very welco.ne addition to the present con- 
tributions to The Listener. C. H. S 

= Brondesbury. | l 


“AROUND THE BRANCHES. 


Reports of Recent Activities. 
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commonly realised. One contented listener 
brings more, but the man who is always 
having trouble with his set runs up bills 
with nothing to show for them. | 
F. T. 


Hon. secretary, Mr. Meen, 


South Bank, South Road, Beccles. - 


L- . 0000 
Clapton and District,  , _ -o 
This branch, which includes Clapton, 
Hackney, Stoke Newington and Dalston, 
covers a wide area, and it is almost im- 
possible to get in touch with as many 
people as one would wish, but partı- 
culars of the League, together ‘with a 
copy of the Branch’s proposed programme 
of events, would be forwarded to those 
interested: | ¢ 
All members who experience any diffi- 
culty with their- sets and others who 
experience interference during broadcast 
programmes should communicate with the 
branch secretary. `` a 
Renewals of membership subscriptions 
are good, but the hon. secretary is most 
desirous that the existing membership be 
multiplied at least five times. All mem- 
bers can help by bringing the great utility 
of the League to the notice of all ‘their 


friends who are listeners. : It is important 


that the- League should be still more re- - 
presentative of the rank and file of lis-- 
‘teners, and every listener counts. This 
branch appeals to every listener to see 
that he or.she joins, 

All information can be. obtained: from 
the hon, secretary, Mr. C. M. de Adler- 


sparre, 72, Fletching Road, Clapton, E.5. 
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held every Monday from 7.30 to 9. 45 p.m. - Branch), opened the proceedings with a 
The Nottingham Branch. . Our technical adviser is Mr. G. McPher- short speech in which he referred to the 

Regular weekly meetings continue to be son; B.Sc., L.C.P., and the hon.-secretary ~Wireless League in general and the Brigh- 
heid “each Tuesday evening at the | Cosy: Mr.- M. H. E. Abrahams, supported by ton and Hove Branch in particular. There 


Corner Café, Shakespeare Street, ‘where. ihe hon. assistant secretary, Mr: C. Jack- was a silver co#ection for propaganda. 


a room is placed at our disposal ` through: son. Many members of the Wireless work. 

the kindness of our energetic secretary. : League have joined the Radio Society,. Hon. secretaries : Miss ©. M. Foot; 15, 
Members thus’ have the privilege of, and members. of the Radió Society have Í Prestonville Road: Mr.” D: J Gadsby, 

coming in for a social chat over: wireless., joined the Wireless League. “ Egmont,” Some hill Road, Hove. 

matters, and our.. enthusiastic technical. ` The local hon, secretary will be pleased EAER 

adviser, Mr. H. B. Old, always does: his: to~ receive reports on the B.B.C. pro- 

utmost to help along ‘any .in difficulties, grammes not later than the last day of Redruth and District Branch. 


~ 


or to advise experimenters how to get the the month;  caré should be taken to .in-. Redruth c alling again! Although it has 
Dest resulta froni their selg s. s> -élude not only ‘criticisms and suggestions, not been convenient to publish reports 
ao Fie happy, Perey Dand. of en- but also any favourable comments regard- month by month, we are, nevertheless, 
Eau iasta comparing. notes) Nibhone niy, _ ing any particular item or items, © - still active, and continue to hold the regu- 
plaice Toarmality, anc oes fresh mites are - “Hon. secretary, Mr, -M. H. E. .  Jar.monthly meetings.. The March meet- 
sat sled a there’ F ASA EN Abrahams, 129, . Old ` Montague ` Street, _ ing,-which was rather unique, was largely 
a be f li it ae Whitechapel Road, E.1. ~ attended. A most interesting duel, be- 
ORE E appea n 0000 he ge T | _ ‘tween wireless and gramophone was very 
the: Nottingham Corporation. to. reconsider. - 2 abe carried out. The vide-chaianane Mo. 
iheir, decision and allow tenants of the Brighton, Hore and District Branch, E De Trouin, championed wires 
i : <. The ‘enthusiasm which exists for com- and gave EESE O: with his multi- 

Par oor amaliy lor heii pore or AIDE munify singing was exemplified on April valve receiver and special make of loud- 


the best out of .their sets, despite the fact 
that a strict ruling. had "been inserted. in. 
all their tenancy agreements that no out- y 
side aerials would be permitted. 

This is indeed an accomplishment to 
the credit of the League and the per- 
sistency of the Nottingham Working 
Committee, and it has taken a stern fight 
to convince the Corporation that indoor 
aerials were next to useless in these newly 
erected steel and concrete bungalows, 
lying as they do somewhat in the vale 


22nd at.a concert promoted by the Brigh-, speaker. Mr. H. J. Grenfell ‘brought -his 
ton, Hove and District Branch of the magnificent gramophone with all the latest 
Wireless League. An audience repre- records and very ably upheld this method 
sentative of all classes of the community of entertainment. As the chairman re- 
almost filled the Dome. The platform marked in his summing up, there were 


Police Band, whilst on the tiered galleries instrument; it was better that they should 
behind was a large choir. Mr. H. B. go together than that either should be the 
Chaplin Baldwin (Chairman of the competitor of the other. 

Branch), ably conducted the community . For the April meeting a smoker and 
singing, and Captain Owen the band. social was arranged, Mr.- ©. C. Symons, 
Mr. Harold Hampson was at the piano the celebrated Cornish -dialect broadcast 


sy seals R. Allen Gullick and Mr. Frank Butler, F.R.C.O., at the — entertainer, being present. 
. < , . `y 


12, North Church Street. organ. Together they combined. to lead The April meeting was the last for ‘the 

` - the large audience in songs new and old, winter session, but the break will De very 
0000 | which ranged from “John Peel” and short, as the annual meeting will be held 

Schubert’s glorious song “ Who is in June and the summer trip as usual 

_ Stepney Branch. . Sylvia?” to the ever popular’ “It's a -will be arranged for July or August., It 


This branch is now combined with the Long Way to Tipperary.” Interspersed is hoped thi: it by September we “shali be 
Stepney and District Radio Society, with with the community items were de- again making a fresh start for another 
headquarters at the Stepney Men’s Insti- lightful -songs by Madame Ena Chaplin successful season. 
tute, L.C.C. School, Ocean Street, Ben Baldwin and Mr. David Edwards. Sir Hon. secretary: Mr. W. S. Trevena, 
Jonson Road, Stepney, E.l. Meetings are Cooper Rawson, M.P. (President of the Stanley Villas, Redruth. 
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MEMBERSHIP AND RENEWAL FORM. 


To be filled in by readers who wish to become members of the League, or to renew their mombersh'p for a further 
eighteen months. : 


To the Secretary, The Wireless League, Chandos House, l l - 
. Palmer Street, Victoria Street, S.W.1. | BF a Shiney hcl dla da eta one 19 


*enrol me as a member ia toaa T I oe PO. Ti Shil ini a] 
DUESO S r nelose r re? Siitllings,t which cntitles me. 
renew my membership of the Wireless League. ene fo ’ S/ q8,t l il me. lo 


membership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance, Pree 
Legal Advice, and Free Technical Advice, for the eiglueen months ending 30th September, 1928. 


Please 


was occupied by the Brighton Borough many points in favour of both kinds of, 


* Cross out Line not required. i t Keep the Coumterfoil of your Postal Order. 
WRITE IN Name (in full) wo. ccc ee E aye. has Ss OR E we oe Ses case od CBSE eL EL be PRS ee eee oa 
CAPITAL (State whether dir., Mrs., or Mass.) ‘ 
LETTERS. = Address co.cc ccc we ee aes anes nea dieters ebeen aE E ei eq ie LEGS whch AE & 6 een ape te aie te eles oe ee bai 
c y . 
My Membership No. is..... ; - | Please enclose stariped addressed envelope. 


(This is only applicable in the case of renewals.) 
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“The Wireless World” devotes four pages in the first issue of each month to League Notes and News. 
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EMPIRE BROADCASTING. 


VERY meniber of the Wireless League is, no doubt, 
following with keen interest the subject of Empire 
broadcasting which, proposed and vigorously 

pushed by The Wireless World, has been taken up keenly 


by the entire’ Press of the country, and has now reached | 


a stage when it seems likely that the objects in view will 
be attained. 

What Holland has done it should be equally possible 
for the British Empire to do, and from all corners of 


the Empire reports have been received of satisfactory . 


reception of the Dutch short-wave station, and in 

Australia and elsewhere the programmes from that station 

have been rebroadcast with truly remarkable success. ` 
The excuse of the B.B.C. for not having pressed for- 


ward with a short-wave broadcasting station, in spite of 


having obtained Post Office sanction for its erection, -is 
that they did not feel justified in spending money on its 
development. This, however, seems to be a poor explana- 
tion, for if the B.B.C. officials felt, as they must have 
done, that there was a growing demand for such a station, 
it was surely up to them to seek for definite authority one 
way or the other, and not allow other countries to steal a 
march in so important a direction. 

When we thus criticise the B.B.C. it must not be under- 
stood that we consider that the B.B.C. is the proper 
authority to control the station. ` It might be satisfactory 
for the technical control to be the B.B.C., but unques- 
‘tionably the final authority guiding the policy of a station 
which is intended to extend its communication so far 
afield should be the Foreign and the Colonial Offices. 

The B.B.C. now states that- it is undertaking forth- 
= with the erection of a short-wave. station at Daventry, 


but we fear that, to judge from the way in which the 


- announcement is made, it is only a half-hearted effort 
-intended to appease public feelings for the moment in 


the hope, perhaps, that enthusiasm will die down again, - 


for Capt. Eckersley is reported to have stated that it is 
likely to be six months before any tangible results can be 
obtained, and even then it will be purely experimental 
and for a long time—perhaps years—we cannot hope for 
Empire broadcast as an accomplished fact. If the 
B.B.C. engineers have already imbibed the ‘spirit of 
officialdom to the extent that they are not prepared to 
do anything on experimental lines until they are assured 
that complete success awaits the efforts, then surely it. is 


time that some other body was given the opportunity of” 


‘erecting this short-wave station. No one expects that 
the short-wave station will give conipletely satisfactory 
reception throughout the Empire. It must necessarily be 
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paragraphs in the Press, 
‘listeners generally. 
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| experimental in the early stagęs, but, if we had here a 


station equivalent to the Dutch station we should be well 

satisfied for the moment, and we see no reason at all why 
the B.B.C. engineers should think a period of six months 
necesary to get going with a station of this kind. We 
can only infer that their heart is not in the aa 


THE SUNDAY PROGRAMMES. 


HE representations recently niade by the League 
to the B.B.C.- asking that the religious services.. 
broadcast on Sunday evening should be at an earlier 


hour and relayed from the various churches and chapels 
- continue to receive the general support of members. 


The 
views expressed by the League appear, too, from recent _ 
to express the attitude of 
Correspondence received during the 
month in the main goes to show a desire for the expan- 
sion of the relayed religious service from churches and 
chapels at an earlier hour, and an express desire for an 
earlier start of the musical part of Sunday evening’s 
programme. On these two things the bulk of our corre- 
spondents seem to agree. The large majority, too, are 
dissatisfied with the type of music provided on Sunday 
evening, and ask whether the studio programmes cannot 
follow more closely the plan of music relayed from East- 
bourne, and" for a time from the Piccadilly Hotel. In 
passing we might add that there is a very evident 
desire for more of this type of relay. There is a 
majority, too, who support our suggestion that some of 


‘the National Sunday League Concerts, or parts of them, 


should be broadcast; the minority in this case take the 
view that some of the. items may be: too humorous for 
the Sabbath. 

One item, however, on Sunday evening has a follow- 
ing which from the correspondence appears to be as 
strong as its opponents. We refer to the Epilogue. As 
a result of our remarks in the last issue of the Listener, 


~hundreds of members have written to us on this point 


—some in favaur of the item, some against it. As far as 
we can judge from a careful perusal of the letters the 
“ Yeas” and the ‘‘ Nays’’ are fairly well balanced. 

Our correspondents may rest assured that, their views 
will be fully considered by the Programmes Committee 
of the League and. conveyed to the proper quarter. — 

Space prohibits the printing of all the letters received 
on the question of Sunday Programmes, or even extracts 
from all of them. As the subject is one of great interest 
to our readers, we set out on another pase extracts from 
some of the letters teceived. 
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By S- J. ADAMS. 


‘Member of the Wireless League Programmes 
` Sub-committee. 
wens | 
O the. ordinary. listener, although 
_-there are many far-more important 
matters connected with wireless now 
in a-state of evolution; perhaps those re- 


- lating. to programmes and their reception . 


appeal more especially.” ©» ° 
*.. [he task before the Commi 
ting ` in’ his interests, can: better 
duals have had experience in drawing up 
“my, own ” ‘programmes and afterwards 


listening ‘to comments on’ them outside, 


comments which indicate that they are 
pleasing to few, and are utterly con- 
` demned by many—then a faint idea can 
be gained of what it is like to attempt 
even to “keep quiet’? 24 millions of 
people. 


The reason, however, is not far to seek, 


‘for intellects, tastes and temperaments 
differ to a more or less degree in every in- 
dividual. The Committee has, therefore, 
decided on the only feasible plan, viz., 
to consider majorities—even if, in the 
_ words of Mr, Augustine Birrell, “ minor- 
ities must suffer.” e | 
Their first physical effort was to 
analyse the voluminous and sometimes 
almost irrelevant matter they had accu- 
mulated through the various branches of 
the League, representing views from prac- 
tically all.over the United Kingdom, This 
done, the information was tabulated to 
represent views on respective 
Afterwards the majority opinion had to 
be formulated and representations mace 
by our representative to the B.B.C. Com- 
mittee (of which Capt. Ian Fraser, M.P., 
is acting as chairman), among some of 
which were: (1) Too many and sometiines 


boring and undesirable talks; (2) The; 
programmes are too cut up or “bitty,” | i 
and recommend that from 7.50 to 10 there ' 


should be uninterrupted musical and vocal 
entertainment ; (3) Services from churches, 


chapels, etc., should ‘be broadcast direct - 


from the buildings in dieu of studio ser- 
vices. That the time of broadcast should 
be (as it would under these circumstances) 
6.20 instead of 8 to 8.15 as at present. 
One solid argument for this is that 
hospitals and institutions where wireless 
is installed—representing now or in the 
near future about 200,000 beds—are now 
precluded from participating in the ser- 
vices owing to the “bedtime rules” 
governing such institutions generally. 
These points, although important, are 


but details in comparison with other mat- ` 


ters being dealt with. It has therefore 
been found desirable to classify the items 
under discussion and formulate deductions 
to present to the authorities. 
the separate sections are as follow :—(1) 
Musical and vocal entertainment pro- 
grammes, sub-divided into suggestions as 
to composition, viz., classical; popular and 
what might with reason be described as 


ttee now sit- 
be - 
imagined than described. When indivi-.. 


points. | 


` one 


Some of — 
` of music’ or word of speech would ‘the 


i Wireless 
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“freak.” (2) Talks and commentary 
broadcasts, sub-divided practically the 
same as No. 1. (I will leave to the 
imagination of my readers what J mean 


by ‘‘freak’’ in this connection.) (3) 
Religious services and Sunday pro- 
grammes. (4) Educational broadcasts : 


(a) adult; (b) schools. . (5) The most 
appropriate times for the various broad- 
casts. 


able apparatus for charging from the 


. mains, faulty tramway insulation, violet 
ray instruments, etc. 


_ With .regard- to (6) it may be 
some readers that although, from’ such 


causes, reception may be spoiled or -ren-. 
~ dered impossible in some districts,-neither . 
the P.M.G. nor the B.B.C. has any power. 
to deal-with the difficulty, and the League ' 
` may seek counsel’s opinion on the matter 
of the feasibility of framing legislation to 


deal with these points. _ l 
It will be realised that each of the 


points touched upon will appear vital to , 


some section of the public. Whether it 
be.the man in the street—who may regard 
wireless solely from an entertainment 


point of yiew—or the educationist who 


looks upon broadcasting as an invaluable 
medium of instruction with endless possi- 
bilities, neither will concede that if, as 
is believed, the demands. of both can be 
satisfied, either should be to the slightest 
extent neglected. 

To assist the League in its untiring 
monthly efforts for the good of the listen- 
ing community as a whole, I would re- 
mind readers that the more members the 


League ‘possesses the greater will be its 


power not only in the matter of securing 
acceptable programmes—one of its func- 


tions—but in all matters taken up in the . 


interests of the 24 million listeners, be- 
sides the vast numbers of potential lis- 
teners “outside the pale.” 
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MAN- bought a wireless ‘receiver! 
and arranged for it to be installed’ 


in his home on Monday, May 9th, 


_ last. . During the day he asked four of: 


his friends. to “ come along and hear the 
new set.” -He arrived homé to find that 
the set had been installed. Everything 
looked very nice and new, and his friends 
admired the cabinet and loud-speaker. 
Then somebody suggested a tune. 


'. He tried to switch it on but could not | 
find ‘the switch, turned each knob with - 
. equally useless results, and finally found 
‘off? which - 
caused the .valves to light up and a` 
`“ click ”? to come out of the loud-speaker. 


99 € 


marked. “on and 


By ‘this time: every control’ was out of 


(6) Problems of reception, i.e.,. 
‘preventable electrical. and other interfer- 
ences . caused by such details as: unsuit- ` 


news to 
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lers who dare to call themselves wireless . 
experts. | - : 
The owner of a- broadcast receiver, 
which he purchases as a source of enter- | 
tainment, neither’ wants, nor needs, to 
study Electricity, Physics and Sound, but 
it should not be expécted that good re- 
sults can be obtained: without an intelli- 
gent knowledge of what the controls are 


for. |. 


Nobody expects ‘to purchase ‘a motor 
car and drive it home without first learn- 
ing the difference between the clutch and 


` the steering wheel; and ‘time is required 


to acquire any degree of efficiency in 


handling the car. 


The same thing applies. to a. wireless 


. set, and the’ Wiréless- League, realising 


. of our apparatus and our pocket. 
„aware that the procedure of “ vetting” 


ing every gadget he could find not a note ` 


-set produce. * -- 


` Thoroughly mortified at these results 


he proceeded to blame the maker of the. 


set, and call down vengeance on swind- 


s 


. B.B.C. . have, to cater for. 


= §. A. A. (Oxford). 
adjustment, and although he tried turn... ( oar: 


‘that many of its members must encounter 


little difficulties when they are learning 


to operate-their receivers, set up a depart- 
ment specially for the‘ purpose: of helping 


them to understand and get the best out 
of their apparatus. | f 

Since the Wireless League Technical 
Department. was first opened it has 
answered thousands of technical en- 
quiries, and has been successful in helping 
many listeners to get better results. The . 
letters of appreciation continually re- 
ceived show that this kind of unbiased 
advice is really wanted, and it also shows 
that the. efforts of the Department have 


not been in vain. 
| H. H. COWLEY. 
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sg . There is one activity of the 


League I would much like to see pressed 
forward, and that is the Approved Trader 
list. Most of us have suffered from the 
incapacity and ignorance of so-called wire- 
less traders, generally to the detriment 
I am 


and appointing capable firms must be 


slow, but the more rapidly the list can 


be expanded to meet the néeds of mem- 
bers all over the country the more grate- 
ful we shall be.’ —F. W. (Portsmouth). 


o000 


-“ I agree with Mr. B. Munton. I had 


‘no idéa-until I. read the League booklet 


how mùch the League. member in. parti- 


cular and the listener generally owed to 


the League. I am trying now to get the 
ten new members suggested.’’—B. 0. H. 
(Amesbury)... --- 
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“The music on Sunday evening is often 


“what does not:appeal to me, but I realise 


how, many different types of people the 
I_ shordd be 


sorry to see the [Epilogue given 


oo0°0 p 


_. “I am quite in agreement and would 


like the Epilogue cut out. I also “agree 
that a full service relayed every Sanday 
would fill a long-felt want, and to hear 
some of the National Sunday League coa- 
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LOUDSPEAKER 


WIRELESS AND THE TENNIS CLUB. The usual difficulty of transport of apparatus or the risks of damage and theft have been 
overcome by the St. George's Tennis Club at Shemeld, where Mr. Hodgson, a local League member, has erected an extension from a 
receiver in a near-by house by means of overhead wires to plug-and-socket connections for a loud-speaker in the club pavilion. 


certs would certainly be to our advantage. 
l feel with ‘C. H., S? that we would 
like to know more of what the League is 
doing.”—A. M. J. S. (Kensington). 


oo000 


“The Epilogue is a beautiful conclusion 
on Sunday evening. I hope it will be con 
tinued. ’—T. B. A. (Belfast). 
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“My friends and the writer are in 
favour of the item (the Epilogue).’’— 
P. G. J. (New Malden). 


oo00°90 


“I desire to express my profound dis- 
agreement with the proposal to abolish 
the Epilogue.” —W. A. W. (Plymouth). 


cooo 
“ We do sincerely trust that the Epi- 


logue will not be cut out as we enjoy it.” 
—W. L. B. (Gosforth). 


A recent group of officials and memters of the Redruth Branch. ` - 
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“A relayed service from some church 
in place of Studio Services by all means. 
... I see we are to lose thé J. H. Squire 
Octet. What a pity! We could better 
spare some of the music-hall artists. .. . 
We get too many talks. Epilogues being 
the last item it can be switched off at 
will.’—J, W. F. (Richmond). 
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“ The musical programme should start 
earlier on Sunday. The Sunday service, 
too, We don’t want a service in church 
and one when we get home. The Epi- 
logue is a very uninteresting item.” — 
E. L. (Barnes). 
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“Same as you—cut it (the Epilogue) 
out. But do try to get us De Groot 
again, and can’t the B.B.C. give us East- 
bourne more often?’’—T, M. (Berwick). 


“The Sunday programmes are dull and 
stodgy, but the last item, the Epilogue, 
is very depressing.”’"—G. W. L, (Leigh). 

l .o0o000ọ0 

“ An increase in the list of certified 

traders is badly needed. ... . Let the 


B.B.C. spend the money wanted by 
Messrs. Stoll and Gulliver on a variety 
school. . . . Lop the Epilogue off.” — 


R. G. (Dinas). . 


7 o000 
“The Sunday League Concerts. are 


good, and I hope you will get the B.B.C. 
.to. broadcast them.. 


The Sunday service 
should be ended as you propose and the 
programme should -finish with “ Good- 
night.’ ’’—M. R, L. (Twickenham). 
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Gillingham Branch. 


The usual fortnightly meetings continue 
to be. well attended. There has been a 


great falling off of members’ sets which ` 


used to be brought to the ‘meeting for 
overhaul or for different faults, so that 
it is evident the members have very 


‘greatly profited by the lectures, which 


are very clear, and, furthermore, are very 
fully ‘discussed, more especially if there 
happens to be an alternative method. 

` There is no doubt we are very fortun- 
ate in our lecturer, who has the ability to 
understand exactly what is theoretically 


wanted, and makes it thoroughly plain to 


us. We have furthermore secured the 
services alternately of another lecturer, 


' Mr. W. M: Cox, who, we hope, may be 
with us for some time. 


We have had the misfortune to lose our 
chairman, who has filled that position 


‘with “great success since our very com- 


mencement, and who inaugurated- the 
editorship of our monthly Bulletin, which 
we distribute free. 


00 


We have no intention of closing down 
during the summer months, by far the 
` majority of the members having the 
opinion that we should not lose touch 
which may possibly be hard to regain. 

Hon. secretary : Mr. Robert Harrison, 
48, Charter Street. 
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Bristol Branch. 

An important committee mecting was 
held at Prince’s Restaurant last evening, 
when the treasurer’s statement of accounts 


was presented. It was deemed advisable © 


to urge all members to pay their out- 
standing subscriptions to any of the 
officers of the League so that the balance 
in hand may be increased and summer pro- 
grammes arranged. As the League’s re- 
presentative in London will be meeting 
the B.B.C. this month,.the Bristol br anch 
decided to suggest that the various fees 
suggesled by theatrical magnates for the 
use of vaudeville artists were absurd. 

Hon. secretary : Mr. H. Munro Nelson, 
1, Glenwood, Hillfields Park. 


0000 


Queen’s Park and District 
Loud-speakers on Test. 


For those intending to purchase a loud- 
speaker the programme which was carried 
out on Friday, May 6th last, by the 
Queen’s Park and District branch of the 
Wireless League was of genuine assist- 
ance, when an exciting “ Loud-Speaker 
Contest” took place, at which twelve 
commercially manufactured instruments 
of different make were placed in one room, 
and from another room judged upon their 
merits by an audience of several members. 
Fach instrument was operated in turn and 
tested on a receiver which yielded plenty 
of distortionless volume and gave excel- 
lent results on the local station. The re- 
ceiver was constructed by Mr. Biddle, one 
of the members, 

The results of the test were illuminat- 
ing. As a result of the vote the premier 


Branch. 


Wireless 
World 


place was assigned to an instrument of 
popular make, two other well-known loud- 
speakers being voted second and third. 


As a perfectly fair and dependable 
means of assessing the relative merits of 


many instruments on the market this 
method can be recommended to other 
branches whose members are still unde- 
cided on this important question, 

Hon. secretary: Mr. F. Batho, 37, 
Enbrook Street, eo s Park, W.10. 


OM Oe me am OREM ET aHOOR Se OES DE THOH EG ROMA E EEE E EHH RESO PRE REOSER EE EOSEEH EOD 


REGISTRATION OF QUALIFIED 
TRADERS AND REPAIRERS., 


MOO EO ROER EOE HRTEDEEEEH EHH EEE SER OH DEO ED EP OSES FAECES ESSE AEH SEEE EH EOC CEH ETOE 


, ELOW is published a further list of 
Wireless Traders and Repairers ap- 
proved by the Joint Committee of 


- the Radio Society of Great Britain and 


the Wireless League. 

It may be well to remind members of 
the purpose of this registration. The 
whole wireless industry is of recent 
growth, and as a result there are a large 
number of people setting up as wireless 
experts and repairers who know very little 
about the art. 
tecting the listening public from this class 
of trader, ìt was decided to compile, in 
conjunction with the Radio Society of 
Great Britain, a register, of qualified 
Wireless Traders and Repairers. A joint 
committee consisting of members from 
each body was appointed, and their 
scheme has now been launched. Success- 
ful applicants are supplied with a certi- 
ficate denoting their appointment and a 
sign to display outside their premises. 


Further List of Registered Traders 
and Repairers :— 


W. J. Nelson, 33, High Street, Amman- 
ford, Carmarthenshire. 

C. H. Broad, 249, Gristhorpe Road, 
Selly Oak, Birmingham. 


. dale Street 


Fakenham, 


With the object of pro- - 
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Griffin Brothers, 63, North Street, 
Leighton Buzzard, Bedfordshire. 
- Basil Marsh, 6, Victoria Road, 
Brighton, Sussex. | 
William H. McMillen, 15, Rake Lane, 


Bromborough, Cheshire. 

Ball Brothers, Cambridge House, 3, 
Mill Street, Cannock, Staffordshire. 

L. R: Booth and Co., 4 and 6, Lons- 
Carlisle, Cumberland. 
Church Road 
Crowborough, Sussex. 

C: 0O. Clark, Mill Road, Deal, Kent. 

Tom Pratt and Sons, 125, Allerton 
Road, Bradford, Yorkshire. 

White’s Wireless Depot, 
Norfolk. 


Ferguson and Ferguson, 
Motor Works, 


Market Place, 


Charles Payne, 26, Earl Street, Coven- 
try, Warwickshire. 
- Palmerston Ponder, Massetts Road, 
Horley, Surrey. 

The North Wales Auto-Electric Co., 9, 
Madoc Street, Llandudno, N. Wales. 


E. Pemberton and Sons, 875, Stockport 
Road, Longsight, Manchester. 


The County Garage and Engineering 


Works, 170, High Street, Lewes, Sussex. 
A.-H. Sileocks and Son, 56, High 
Street, Romford, Essex. 


C. E. Moore and Co., 
Neot’s, Huntingdonshire. 


High Street, St. 


James Simpson, Church Street, Settle, 
Yorkshire. 
Radio Installation Co., Telephone 


Sheffield. 


Buildings, West Street, 
52, Standish- 


The Central Wireless Co., 
gate, Wigan, Lancashire. 


Further List of Registered Traders 
only :— 


The King Orry Wireless Service Depot, 
Corner of Church Street and Bank Hey 
Street, Blackpool, Lancashire. 

-R. H. Pearson (Eastbourne), Ltd., 
134, Terminus Road, Eastbourne, Sussex. 
O. V. Pogson, 3, South Street, Isle- 
worth, Middlesex, 


MEMBERSHIP AND Nh FORM. 


To be filled in by readers who wish to become members of the League, or a renew their membership for a further 


eightoen months. 


To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.W.1. 


"enrol me as a member 
renew my membership 


Please 


** Cross oul Line not required. 


WRITE IN Name (in full). 
CAPITAL 
LETTERS. 


My Membership No. is....... 


of the 


membership with all the privileges and rights as enumerated in the constitution of the League, 
Leyal Advice, and Free Technical Advice, for the eighteen months ending 30th September, 1928. 


Wireless League. 


1 enclose P.O. for Three Shillings,t which entitles me to 


including FREE Insurance, Free 


t Keep the Counterfoil of your Postal Order. 


eoeeoees @@eeseet_vo@esnsue00se02@00@eteseesesesee@eeree 


(State whether Mr., Mrs., or Df iss.) 
Address @eenteoeeeaneses#se#ess6 [O E E 888 


eeeeeeeoauoevstweoeveaeeveeen eee Oeoasvseeeaeevpeeceeseeewesvpevperteoeoeeeoereeenerenrerereeenrenereenee a E a a eee ee ee ee 
’ 


re ee ee ee eS rr rr rt osoo o eoreerrievneereeeeneeeeeereeeaeeeeeeeaeeeeeee® » 


Please enclose stamped addressed envelope. 


(This is only applicable in the case of renewals.) 


POCGEPS SOT HEEHEEOTE OOOO SHSESCEHSO TEMA HA CEHOHEHOESEVETDSEHDE 


PHOTSSESCROTHOOSHOHHE FOEAEAESECOT OS EEEHEAADAGTEAEC EH GO EE SCHON E OREO SEBE EH 


“The Wireless World” devotes four pages in the first issue of each month to League Notes and News. 
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scores every time 


easily the most popular 
resistance in the 
country / 


ND the reason ?— 


Because the resistance element, is of 
a special metallic nature, made by a process 
known only to ourselves. 


Consequently every Dumetohm after pass- 
ing our strict tests is guaranteed to be and 
to remain noiseless and constant in opera- 
tion. People no longer say “a Grid leak 
please” they ask tor a Dumetohm—in 
itself the surest possible proof of popularity. 


N.B.—The soldering 
of leads to a Dume- 
tohm is liable to 
result in injury to the 
resistance unless care- 


fully done. 


The Dumetohm 
holder with its termi- 
nals and soldering 
tags costs only 1/- and 
makes a sound work- 
man-like job. 2 ins. 
between fixing hole 
centres. 


The Dumetohm is made in standard resistances 
of 0°25, 0'5, 1, 1°5, 2, 3, 4 and 5 megohms and 


UBILIER 


Advt. of the Dubilier Condenser Co. (1925), Ltd.. 
Ducon Works, Victoria Road, North Acton. W 3. 


Simultaneous 
Reception in 
every room! 


You can have simul- 
taneous reception in 
every room in your 
home without inter- 
ference by installing 
the Lotus Remote 
Control. 


[j i ig Lotus 
Relay 


$ Complete outfit i THE 
ve" LOTUS 
von’ 1/8 | REMOTE CONTROL 


Write for FREE BLUE PRINTS and instruc- 


; tions how to wire two rooms in half an hour 
L 2 Dept. W.W.4, Garnett Whiteley & Co., 
Ltd., Broadgreen Road, Liverpool. 


SRS SERS Eee eee 


COMPONENTS | 


| No-ca i 
must be Better. | Chanseove. 
The TWO-RANGE ALL | Switch. 


STATION RECEIVER, de- | 
tailed in the ‘ Wireless | 
World ” issue June 8th, incor- | 
porates two “Utility” 
double - pole change - over 
Switches. ‘Set Builders” | 
articles in previous numbers | 
have also preferred “ Utility ” 


Made to change 
over any num- 
ber of contacts 
—loss is practi- 
cally eliminated 
and the contacts 
are permanently 


Components of one kind or | self - cleaning. 
another—proof positive that Knob pattern-2 pole 
they are most popular of all. 3 6 

For satisfaction get “Utility.” | . / 


Lever pattern-2 pole 


Use them for 
YOUR Set. 


Designed abreast with all 
modern developments, 
well-made of the finest 
materials and finished 
with attention to detail. 
Remember all “ Utility ” 
products are guaranteed ; 
the range also includes 
the Micro Dial, Low-loss 
Condenser, etc. 


Obtainable from all 
good dealers or 
direct from makers. 


WILKINS & WRIGHT L? , 


KENYON ST. Lhe BIRMINGHAM È 


Push - Pull 
Switch. 


A switch of 
extremely low 
capacity, smooth 
action and per- 
fect contact — 
dependable for 
service and the 
very best results, 


4/6 


Mention of “ The Wereless World,” when writing to advertisers, will ensure prompt attention. 
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FERRANTI 


OUTPUT 
TRANSFORMERS 


TYPE OP1 (ratio 1 to 1) 
TYPE OP2 (ratio 25 to 1 


21/- 


The use of an Output Transformer is desirable with 
all types of Loud Speaker, and in many cases essential. 


The 1-1 Ratio Transformer has for its main objects the 
Itusteatton approx. two-thirds elimination of the D.C. plate current of the last valve 
of full size. —- 


from the windings of the Loud Speaker. 
It also completely isolates the Loud Speaker from the high tension voltage. This results in the 
following advantages :— 


(1) The heavy plate current taken by large power valves cannot damage the Loud Speaker 
- windings. 


(2) The magnets of the Loud Speaker cannot be impaired by reversing the connections. 
(3) The signals will not be distorted through magnetic saturation of the Loud Speaker pole pieces 


(4) The gap of the Loud Speaker can be more eae adjusted because no D.C. current passes - 
round the windings. 


(5) It removes the possibility of shock from the Loud Speaker terminals when using an H.T.. 
battery eliminator either pole of which may be at a high ‘voltage relative to earth. 


(6) It enables greater volume to be obtained without overloading by allowing almost the full 


H.T. voltage to be applied to the plate of QUTPUT TRANSFORMER 
the power valve which avoids the excessive , ne 2 PLATE 

volt drop normally occurring in Loud 

Speaker windings. | Pics A 


The use of a FERRANTI Output Transformer is 
preferable to a choke filter unit because (a) the majority 
of chokes are inefficient with a large plate current 
passing through them, and (b) the blocking condenser 
has to be large if the lower notes are to be reproduced 
properly. The result is that the lag caused by charging 
and discharging the condenser as the signal varies, spoils 
music involving sharp changes such as given by drums, 
plucked strings, the harp and even the piano. ‘ | 


CONVENTIONAL DIAGRAM. 


FERRANTI ELECTRIC © FERRANTI LTD., FERRANTI INC., 
LIMITED, >- . Hollinwood, 130, West 42nd Street, 
Toronto, CANADA. LANCASHIRE. . NEW YORK, U.S.A. 
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FORMO 


SRSA THUR PREEN ACO LTS 
‘ again to n to the fore ! 


First we gavo our customers a highly 
efficient and low-priced Variable Condenser 
and L.F. ‘Iransformer. Now we jead in the 
design of a Gang Control Condenser with 
Individual adjustment which has all the 
advantage» of tke ordinary Gang and Single 
Condensers without ANY of their dis- 
advantages 

CROWN WORKS, DEPT. 5, 
CRICKLEWOOD LANE, N.W.2 
uancnester: J B. Levee, 23, Hartley Street, 
Levenshulme, end 75, Heaton Moor. 


ee ee eee 
SPECIAL STUDENTS’ LIBRARY EDITION 


FIFTY YEARS 
of ELECTRICITY 


THE MEMORIES of an ELECTRICAL ENGINEER 


= By 
J. A. Fleming, 
M.A., D.Sc., F.R.S. 

IN THIS volume the author places before PRICE 
the general reader a review of the chief 
triumphs of applied electricity during the i 1 5/- 
last half-century. 
Dr. Fieming has a word to say upon every 
phaseofappliedelectricity: heindicatesthe By post 15/9 


trend of present research and suggests the 
course of future progress and development. 
Every student should make a point of 
obtaining a copy of this special edition of 
what may be regarded as a classic of 
technical literature. 

ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4 


W.W.44 


SO 


From leading 
booksellers or 
direct from the 
Publishers: 


een ote te te te oe cent leet 


CUT THIS OU 
FOR CARINETS 


ant post 10 us for FREE ligt illustrating Calins as 
shown in “ Wireless Worll,” elc., etc., and for our 
adduionu Bulletin No. 2. 


Caw rere eee Cee BOs OREO EH EDEL OEE SS SOOO OEE Ler ePererussraereseeeasere 
POM em eee OH Hwee OEE EE OO CERODEOD ST ETE Soe weds FOTO EHRESETES REEDS EEH EHD EET EE SHOE DOOreR 


Poe ce ere ervceecnscerrecerenrcsee SHHedbeassressererreeessons 


Write in block letters, please. 


CARRINGTON Mfg. Co., Ltd, 


CAMCO WORKS, San‘erstead Road, 
South Croydon. 


Trade enquiries especially invited. 
Telephone : Crogdoo 0623 Œ lines), 


Alention of ‘° The Wireless World,” when writing to advertisers. will ensure prompt attention. 


TRUE TUNING 


“INDIVIDUAL-GANG” ‘CONTROL CONDENSER 


Twin-Ganc £2312:6 
TRIPLE-GANG ' H3: 3:0 


TUNE with tho centro dial! until you 
hear your station 


ADJUST with the side dials tor ` 
maximum signal strength. ` 


IT’S: SIMPLE! 
ATS EFFICIENT Ll. 
IT’S @OODII! 
IT’S FORMO !!!! 


T 


D 
of WIRELESS 
TECHNICAL TERMS 


Definitions of Terms and Expressions 
commonly used in wireless 
Telephony and Telegraphy. 


{ DICTIONARY ` 


a pig +: "s pad i . 


` 
a 


(a A 


Compiled by S. O. PEARSON, B.Sc., A.M.I.E.E., 
and issued in conjunction with 
“THE WIRELESS WORLD” 


HEPAT PE PES 


a ad 
au 


THIS volume is intended to serve 
as a Guide to all those interested 
in wireless, who come across, from 
time to time, unfamiiiar words 
in their reading. In such a casas, 
the DICTIONARY OF WIRELESS 
- TECHNICAL TERMS proves of 
very great use and value. -It is 
well illustrated and cross- 
referenced to enable the required - 
information to be rapidly obtained. 


PRICE 2’- By Post 2/3 
From all leading booksellers or direct from: 


ILIFFE & SONS LTD., Dorset House, 
Tudor Street, London, E.C:4. 
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Expensive new machinery winds si de Chokes far 
better—each turn of wire exactly parallel with cottoa 
between each layer. Remember 
Watmel Auto-Chokes have trans- 
former volume with Choke Parity. 


AUTO-CHO KE’ 
e Watmel Wireless 
IMPERIAL WOR 
High Street, Edgware, 
Telephone: E 


- #7 — wnr 


JUNE 2QTH, 1927. . 


` . 


~- 


- 


| “CABINETS OF DISTINCTION ” 
. Somerma NEW & Sometaina GOOD 


. The ‘“ CABINOLA ” Loudspeaker 

- § Cabinet embodies a patented sound chamber, 
‘and by attathing any loudspeaker unit 

: under base you have a MODERN CABINET 
‘SPEAKER which will reproduce music and 
speech with ample volume and clarity of 
tone combined with HANDSOME DESIGN 
AND FINISH. . 


Price 35/- OAK, 40/- MAHOGANY 


See June 22nd issue of Wireless World for. 
full report. 


Send for complete list of cabinets. 
. rade enquiries invited.) 


W. & T. LOCK, 
(Dept. A), ST. PETER’S WORKS, BATH 
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BAND POLISHED IN OLID 
OAK OR MAHOGANY. 


SALES OVER HALF 
A MILLION 


AND STILL MOUNTING! 


That the Peerless Junior Rheostat is one of the most popular 
theostats on the market is proved by the extraordinarily high 
sales figures which our books show to have passed the 
half million mark some time azo. Remarkable sales — yet 
not remarkable when you consider the sterling attributes of 
the Peerless Junior Reostat. 


The resistance element is immune from damage, Will safely 
carry current of two valves ; an OFF position is provided; 
definite stops make short circuit impossibie. Complete with 
nickelled dial and one hole fixing. Four types : Size 14" diam., 
$” high, 6, 15, 30, or 60 ohms. 


Price 2/6 


THE BEDFORD ELECTRICAL & RADIO COMPANY LTD., 
22 CAMPBELL ROAD, BEDFORD, 


f 


7 » i; r 


pr aD 
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W.B. 
ANTI-PHONIO LOW - LOSS 
VALVE HOLDER 
Cut open for your inspection. 
x Noltce that— 

AS l. —Floating springs and valve 


sockets are riveted and 


Aeae tel dered. 
2 


.—Springs are at right angles to valve 
sockets, avoiding side strain and 
snapping. 


3.—The price is only 2i- each without terminals, 
j or P/B each with terminals. 
Eupplied by all-good class dealers irom stook, 
In case of difficulty write to the makers— | 
WHITELEY, BONEHAM & CO., 
D. oe 


- Duke Street, Mansfield, Notts. 


THE WIRELESS WORLD ; 
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= 1927 IMPROVED MODEL 
H.T. ACCUMULATOR. 


C.A.V. H:T. Accumulators have improved radio reception for hundreds of 
users who have wisely scrapped their dry batteries. They will do the same 
for you. Inconsistent discharges, temperature effects, crackling noises with 
reception, and constant regulation to correct voltage variations are all troubles 
peculiar to dry batteries, but these are unknown to users of the C.A.V., H.T. 


The H.T.3 is fitted with a strong handle enabling it to be easily carried, 
Used by most leading experimenters they have also been supplied to over 
100 of London's Hospitals. : 


MODEL J SUPPLIED 


HT.3 „READY FOR USE | 
(60 VOLTS) WITH CI 
NO CHARGING 


Dimensions 8% x 7x 73+ Hig. 


A 
| Weight Charged 16% lbs-Dry/32lbs 


ALSO SUPPLIED IN.30.& 9O VOLTS 
MODEL H.T.4 - SOVOLTS - - 
MODEL, H.T.5 - 9O VOLTS ee 


30/- 
90/- 


‘C atalogue supplied on application. , 


- gk2 9 


ONDON, W. 3. 


Telephone: Chiswick 3801 Teleyrams: 
t (Privato Branch Exchange). f .Vanteria-åct-London. ; 


å3 Advertisements for “ The Wireless World’? are only accepted from firms we believe 10 be thoroughly reliable. 
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| 
Melody of n FO NÉ I NN. 2 drol and 
Maker suit all TENEI 
XPERIMENTING with various makes of valves 
may be alright for those with fat pocket books. 
But I believe in the policy of sticking to a good Valve 
once you have found it. Cossor valves have always 
served me well—and the new Cossor series * with 
KKalenised filaments are better than ever. Whilst Cossor 
conlinues to produce valves which last so long and 
which give such wonderful tone I shall never think of 
buying any others—no, not even if they were offered 
to me at half the price. | 
{ 


ddvl. of A. C. Cossor, Ltd., Highbury Grove, London, N.5. Gilbert Ad. 9069- 
Mention of “ The Wireless World,” when wriling to advertise:s, will ensure prompt attention. Aé 
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HO wouldn’t own a Marconiphone Portable ? 
Week-ends on the river — tennis parties — 
_ picnics in the car. In a thousand and one ways 
it is a pleasant companion. And the agreeably | 
moderate price allows everyone to enjoy its 
friendly company. In the home, too, it is extra- 
ordinarily. convenient. You can move it from 
room to room as desired—it will play even as 
you carry it. Full loud speaker reception is 
easily obtained 50 miles from a main station and 
150 miles from Daventry. Terminals are also 
provided for outside aerial and earth when you 
wish to receive more distant stations. 


1 


The Marconiphone Portable 4-valve Receiver Type 43 is 
entirely self-contained, including a cone-type loud speaker 
of particularly pleasing tone. Built into a sturdy, well- 
designed, polished wood case, it will withstand the roughest | 
handling. The moderate price is only £31 ros. od. 
complete, including frame aerial, valves, batteries, and 
all accessories. 


Your ‘dealer will give you full partionaria or write for 
descriptive folder. 


THE MARCONIPHONE COMPANY LIMITED. 


AND REDUCED 
Regd. Ofiee: Marconi House, Strand, W.C.2. Head Office; 210-212, Tottenham Court Road, W 


MARC ONIPHONE 
Type 43° PORTABLE 


THE SELF-CONTAINED WIRELESS RECEIVER. 


L) 


Something New 
in Centre Tapped Coils 


Two Centre Tapped Coils for B.B.C. and Daventry Ranges have now been 
added to the famous range of LEWCOS Plug-in Coils. Wound with Litz 
wire they maintain in construction and performance the same high standard of 
efficiency as the ordinary type Inductance Coil. All wireless dealers stock 


or can obtain them for you. 


Price each 


Minimum W/L: W/L with ‘0005 


ndensex. 


555 3/6 
1960 «5B 


The cme ELECTRIC WIRE CO. & SMITHS LTD., 
. - Playhouse Yard, Golden Lane, London, E.C.1. 


WCOS - 


Centre Tapped Plug-in Coils 
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MISCELLANEOUS ADVE 


NOTICES, 


THE CHARGE FOR ADVERTISEMENTS in these 
columns is: l 
` JS words or less, 1j- and id, for every 
additional word, e.g., 18 words. 1/6; 24 words, 2/- 
Name and address must be counted. 


SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive tions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire ‘“‘copy” is repeated from the 
previous issue: 13 consecutive insertions, 5% ; 26 con- 


secutive, 10% ; 52 consecutive, 15%. 


ADVERTISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING (previous 
to date of issue) at the Head Offices of “ The Wireless 
World,” Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry; Guildhall 
rl gas Street, Birmingham; 199, Deansgate, Man- 


Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied. by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

Postal Orders and Cheques sent in payment for adver- 
tisements should be made Co. _ payable to ILIFFE 
& SONS Ltd., and crossed _———_. Treasury __Notes, 
being untraceable if lost in transit, should not be sent as, 
remittances. 

All letters relating to advertisements should quote the 


umber which is printed at the end of each advertisement, 
date of the issue in which it appeared. 


The proprietors are not responsible for clerical or printers’ 
errors, although every care is taken to avoid mistakes. 
NUMBERED ADDRESSES. 


For the convenience of advertisers, letters may be 
addressed to numbers at “The Wireless World” Office. 


- When this is desired, the sum of 6d. to defray the cost of 


- 


registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box ooo, c/o “ The Wireless World.” . Only the 
number will appear in the advertisement. All replies 
should be addressed No. o00, c/o “ The Wireless World,” 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remütance through the post except in registered envelopes ; 
in all such cases the use of the Depostt System is recommended, 
and the envelope. should be clearly marked “ Deposit 
Department.” - 


wae DEPOSIT. SYSTEM, 

Readers who hesitate to send money to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with “ The 
Wireless World,” both parties are advised of its receipt. 


The time allowed for decision is three days, during which 
time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the evept of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £10, a deposit fee of 1/- is charged ; on 
transactious over {10 and under £50, the fee is 2/6; over 
£50, 5/-- All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to lliffe & Sons 


Limited. 


THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS, 
A New Service to our Readers. 

We have made an arrangement with the Patentees 
whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
do so by means of the Deposit System referred to above. 


The person desirng to sell, in sending us particulars for 
his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of rova!tv customarily paid by manufacturers, vis. 
in the case of Marconi Patents the amount should be 
calculated at 12/6 per valve b older, 

If the purchaser is satished with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
“The Wireless World’’ to the owners of the patents 
concerned and a certificate will be handed on to the 
purchaser of the set. 


SPECIAL NOTE. l 
Readers who reply to advertisements and receive no 
answer to their enquiries are requested to regard the 
silence as an indication that the goods advertised have 
already been disposed of. Advertisers often receive so 
many enquiries that it is quite impossible ® reply to 
each one by post. 


Mention of ‘‘ The Wireless World,” when writing to advertisers, will ensure prompt attention. 


THE WIRELESS WORLD 


-RECEIVERS FOR SALE._ 


ARCONI Straight Eight complete with 
valves, list price £62; bargain, £40; 
also Special Atlas H.T. eliminator for same, 
list price G9, sell £5, or would exchange for 
seven- or eight-valve portable receiver; cash 
either way.—Poynter, 16, Monkhams Ave., 
Woodford Green. ’Phone: Buckhurst ae 
4812 

OLODYNE Made by Peto-Scott, perfect 
working order ; brand new; 40 stations on 
loud-speaker; must sell; 425, including 


Osram power valves.—Write for demonstra-. 


tion, 18, Grangemill Rd., Bellingham, S.E. 
| _ [oo42 
LL-WAVE Four and the Famous Every- 
man Four; high-class sets only, giving 
maximum efficiency ; full particulars and prices 
on application.—H. Goodwin, Woodcock Hill, 
Elstree. - [0050 
UPERSONIC Set (7 valves), made by 
McMichaels; accept 12 guineas; would 
sell, complete with Climax frame aerial and 


valves, £17/10; a guaranteed bargain.—Box 


2478, c/o The Wireless World. [4803 
ORTABLE Wireless Sets.—Any make sup- 
plied for deferred payments.—Write for 
terms, and state your requirements to Ellis 
Nicholls and Co., 132, Caledon Rd., East 
Ham, London. _ [4840 
ARCONI Straight Eight, complete with 
S.W. and L.W. coils, Marconi valves, 
M/L anode converter, type B.X. Senior Mag- 
navox, 2 Exide 6-volt accumulators, excellent 
condition ; sole reason for selling, owner buy- 
ing portable; cost £96, accept £45 or near 
offer; seen and heard by appointment.—P. 
Ponder, Massetts Rd., Horley. ‘Phone: 323. 
a? [4942 

ORTABLE Sets, loud-speaker horns for 
same made of strong light patented 
material, gives remarkably good reproduction, 
takes any loud-speaker base, 16/6, post free; 
complete 3-valve loud-speaker, portable, royal- 
ties paid, 415.—Hilder, 14, Daffodil St., 
Shepherd’s Bush, W.12. [4941 
ORTABLE 4-Valve Set, complete with 


enclosed. loud-speaker and batteries; 
412/10.—149, Albert Rd., Leyton, E.1o. 
| | [4935 


See Screened Coil Receiver, genuine, 
412/10; brand new speakers, B.T.H. C.1, 
35/-; B.V.H. C.2, 55/—W. E., 10, East 
Parade, Ilkley, Yorks. [4924 
OLODYNE, built with Lewcos coils, 
Cyldon condensers, glass front oak cabi- 
net; £10/10.—Bird, 221, Scotland Green Rd., 
Ponders End, N. [4922 
MATEUR Has for Sale Complete Set 
Components and’ Panel for 10-valve Super- 
heterodyne Recciver; send stamp for list.— 
I{ughes, Ballymoney, Co. Antrim. [4912 
Ree 5-Valve Portable (30 guinea medei), 
as new, with extra Ever-Ready 2-volt 
accumulator, demonstrated gladly anywhere 
on request; what offers?—Box 2674, c/o The 


Wireless World. [4917 
URNDEPT  Ethophone IV., latest 
mahogany-fronted model, -brand new. 


What offers for set or installation fitted com- 

plete? Cash wanted; perfectly genuine bar- 
gain.— Box. 2675, c/o The Wireless World. 

; [4913 

197 Five, practically complete, first-class 

components, cheap.—Warmsley, 40, 

Ainsworth St., Blackburn. [4958 


JUNE 29TH, 19297. 


RTISEMENTS. 


Receivers for Sale.—Contd. 


PU ANDEES: Ethophone Two, 1927 model, 
in mahogany-fronted cabinet; list price, 
with valves and coils only, £12 ; genuine offer, 
46/10; fitted if desired.—Box 2676, c/o The 
Wireless World. : [4919 


ARCONI 6-Valve (R.B.7), absolutely per- 
fect condition; sacrifice £10 or near 
offer; also battery eliminator for direct cur- 
rent, £1; seen by appointment.—Joyce, 54, 
Carlyle Rd., E.12. [4960 


Roo 3-Valve Receiver with Western- 
Electric Cone Speaker and all Accessories, _ 
perfect reproduction; cost £32, accept -20 
guineas or exchange.—Jacobs, Chesnut 
Avenue, High Wycombe. [4951 


ENUINE Western-Electric Super Het., 7 
valves, also one spare H.T. and accumula- 

tor in separate case, equal new; £15 complete 
with W.E. frame, Daventry and Broadcast.— 
Lownds, The Cottage, Old Lenton, Notting- 
ham. T1955 


LEARANCE Stock.—2 valve amplifiers, 
solid oak cabinet, hinged lid, enclose 
valve holders; bargain, 33/-; also 1 valve, 
20/-.-—Henry Needham, radio specialist, 114, 
Oldfield Rd., Stoke Newington, London, feast 
| 495° 


BATTERIES. 


HY Buy Accumulators or Dry Batteries? 
‘London’s Leading Hire Service im- 
proves reception. Saving time, trouble, and 
money. No big outlay. No deposit. Pay 
carman on each delivery. High tension ser- 
vice from 6d. per week. Low tension service 
from 1/3 per week. Fully charged and de- 
livered free within 12 miles of Charing Cross. 
Explanatory folder post free.—Radio Service, 
105, Torriano Av., N.W.5. *Phone: North 
0623/4/5. 0 [4369 
ECRET of the Perfect Wet H.T. is the 
new perforated insulating liner; this 
insulates the inside of the zinc from the sac, 
price 4d. doz., supplied free with orders for 
complete cells; jars, 1/3 doz. plain, 1/6 doz. 
waxed; zinc special, 1/- doz.; sacs, high 
capacity, 1/6 doz.; post free on 3 doz. and 
over, packed in special carton with divisions 
for each cell; this can be used as a container 
for the battery when made up; send 6d. fer 
sample complete unit, with particulars and 
instructions; sacs with screw tops, gd. doz. 
extra; double size sacs, 3/- doz.—Spencers 
Stores, Ltd., 4-5, Masons Av., Coleman St., 
London, E.C.2 (near Bank). ’Phone : London 
Wall 2292. [0045 


Poo for Disposal “in Excellent 
Working Order and Ready Charged: 2 
6o-volt units nickel alkali batteries, 1 ampere 
capacity; 30/- per unit.—Hoare, Brownlow, 
Hindhead. [4925 


.B.C. H.T. Batteries. See advertisement 
. page 11.—British Battery Co., Ltd., 
Clarendon Rd., Watford, Herts. [0045 


IRMINGHAM and District.—Send for 

particulars of our accumulator hire ser- 
vice, and we will prove to you that it is 
cheaper to hire an accumulator than to bus 
one. We supply the accumulator, collect and 
deliver it, and it costs no more than you are 
paying now for charging.—New Era Wireless 
& Electrical Co., Hobmoor Rd., Small Heath. 
Birmingham. Tel.. Vic. 744. [490% 
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ADVERTISEMENTS. 7 


CABINETS. 


RTCRAFT Radio Cabinets and Panels for 
all “ Wireless World ” sets. 
RTCRAFT Cabinets are made in Oak and 
mahogany, properly french polished, and 
are priced from 6/- to 411/11. 
RTCRAFT Cabinets made to any specifica- 
tion or design. Estimates by return. 
RTCRAFT Illustrated Catalogue Free.— 
The Artcraft Co., 156,. Cherry Orchard 
- Rd., Croydon. ‘Phone; Croydon 1981; [0040 
ASSIVE-`Oak Pedestal Cabinets, Jacobean 
fintsh (as illustrated in Wireless World in 
May 4th issue), new, improved and very sub- 
stantial model now ready, stands 3ft. high, 
2ft. gin. wide, rsin. deep, for panel’ up to 
26in.xX8in. These cabinets are built to one 
standard size and will house almost all the 
best’ known and latest sets and circuits, in- 
cluding Everyman Four and Five, B.B.C. 3 
and 4 valve sets. Simple adjustable fittings 
permit any length of panel up to 26in. to be 
fitted. 5, carriage paid, or free delivery by 
our own van London and’ suburbs. May be 
inspected on van before acceptance. Illus- 
trated folder gives all details. Write to-day. 
—G. E. Ambatielo and Co., Ltd., Ambatielo 
House, Farringdon Rd., E.C.1.  'Phone: 
Clerkenwell 7440. ` Telegrams: Ambatielo, 


- London. [0056 
= LOUD-SPEAKERS. 
ERMANENT Magnet Coil-drive Loud- 


speaker parts described by H. Lloyd in 
. June 1 issue. From Star Engineering. 
ARNING.—The manufacture of parts for 
constructing coil-drive loud-speakers is 
an engincer’s job, All parts made by Star 
Engineering are backed by 35 years’ experi- 
‘ ence in the manufacture of high class 
machinery. 
RDER Your Parts from Star Engineering 
and avoid trouble; lists 
Engineering, Didsbury, Manchester. [4834 
OIL Drive Loud-speakers.—We can supply 
the following at reasonable prices. First- 
class workmanship and materials only. 
MPORTANT.—All coil driven speaker 
parts. supplied by us are constructed Ly 
highly skilled engineers with the best possible 
` materials. As we do not depart from the 
specifications given in The Wireless World 
you are assured of good results. =: 
NIT No. 1.—Pot magnet with field wind- 
ing for six-volt accumulator and zin. 
moving coil, 
NIT No. 2.—Pot magnet with field wind- 
ing for six-volt accumulator or D.C. 
mains as required, and 2in. moving coil us 
described by N. W. McLachlan in The Wire- 
less World,’ April 13, 1927. 
NIT No. 3.—Permanent magnet unit zs 
described by H. Lloyd in The Wireless 
World, June 1, 1927. 
PENE: and Cradles specially constructed 
to enable unit to be assembled with ease 
in a few minutes. 
TRANSFORMERS. —With tapped primary 
in four sections, as described in The 
Wireless World by H. 
LA for use with coil driven speakers. 
P DESTAL Cabinets.—Specially suitable 
for coil driven speakers, beautifully 
finished in polished mahogany or oak. 
XX7E shall be glad to advise you as to the 
most suitable unit for your set.—Sel- 
hurst Radio, 89, Selhurst Rd., South Nor- 


wood, S.E.25. '’Phone: Thornton Heath 
1488. Works: 42, Cherry Orchard Rd., East 
Croydon. [4952 
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free.—Star | 


Lloyd. Specially. 


WARNING 


n has recently been brought to 
the. notice of the directors of 
D.A.R., Ltd. that certain injurious 
statements have been made con- 
cerning the preparation known as 
DAR. of which they are the 
proprietors and manufacturers. 


The directors of D.A.R., Ltd. claim 
that DAR is a preparation which 
removes all sulphation from the 
plates of a storage battery and is 
not only a remedy for but a per- 
manent cure of sulphation. DAR 
is not a dope, contains nothing of a 
metallic nature, and cannot injure 
any part of a battery. Statements 
to the contrary are untrue, and 
action will be taken against all 
persons making or repeating such 
statements; in fact a writ has, in 
one instance, already been issued. 


D.A.R., LTD., 
AUSTRALIA HOUSE, 
STRAND, LONDON, W.C.2. 


SBEN 


“BATTERY CHARG 


Keep your 
Wireless 
Batteries 


Dama a 
Åv 


rT taden A udo ay 


complete. 


Postcard brings 
Jene list from: 


F. 0. HEAYBERD & CO.. 
8-9, TALBOT COURT, EASTOHEAP, E.C.3. 


CABINETS 


if you want QUALITY 


“MOTORISTS’ PORTABLE’ 
as used in MAY 1ith issue. 


Us 


“ BVERY MAN FOUR” Mahogany- -= - - 50/- 
636 
Ba ah BE Gak 7 T I 136- 
. Write or phon: Clissold 0997. — 


W. E. MARSON Ltd, Windus, Moris, Windus Ra, 


Loud-speakers.—Contd. 


OOD Horns with aluminium castings. 
Send for largest list ever issued. 
—Maddison, 2a, Ronald’s Road, Highbury, 
N.5. Trade supplied. [3162 
[yiAenavox (Senior) Complete with Trans. 
former, perfect condition; £2/10; any 
test.—13, Deerbrook Rd., Herne Hill, S.E.24. 
E [4959 
UTH Moving Coil Magnet Pots are the 
best that money can buy. Write for full 
particulars before buying elsewhere. . . 
ets Moving Coil Speaker Parts cover 
all requirements for building this type. of 
speaker. - , 
UTH Moving Coil Pots are made in a. 
wide range to suit all requirements, — 
UTH Special Economy 6-volt Magnet 
Pots take less than 0.3 amps. ; three times 
as sensitive as permanent magnet types. 
He Magnet Units to your own Specifica- 
tion; any size gap, any voltage; moving . 


f | coils suitable for all output stages. 


UTH Permanent Magnet Units are a fine 
example of efficient design. F. L. Huth, . 


17B, Vale Rd., Tunbridge Wells. - [4962 
VALVES. 
RITISH Valves.—2-volt .o6 H.F. and 


L.F., 2-volt .12H.F. and L.F., 2-volt .34 
power valve, 4-volt .o6 H.F. and L.F., 4-volt - 
.12 power valve, 6-volt .25 power valve; all 
one price, 5/- each, post free; satisfaction 
guaranteed. ‘Trade supplied. Write your 
mame and address clearly—H. Howarth, 
Ensign Depot, 288, Deansgate, PS 

799 
YV SELTS Valves; special offer till 

Aug: 1.—.06 amp. for 2 or for 4 v.; per 
} doz., 41; post paid your factory; prepay- 
ment.—Oosterhuis Brothers, Arnhem (Hol- 
land). [4932 
XTALVES.—2 Osram D.E.2 H.F., 20/-; 

C.T.6, C.T.25, and S.S.9, 27/6 (unused) ; 
3 R.I. dual rheostats, 4/- ea.; McMichael 
H.F. transformer, 5/6; Polar 3 coil holder, 
4/6; 2 way ditto, 2/6.—Box 2683, c/o The 
Wireless World. | [4923 
lyre valves, 2, 4, or 6 volt dull- - 

emitters, British made, guaranteed, 

money refunded if not satisfied, post free. 
Send for list of other types.—Carter & Co., 61, 
Lower Moseley St., Manchester. ’Phone :. 
3742 Central. ` [490 
[F You Want a Good Valve at a Low Price, 
take advantage of our special offer cf 
Fama valves: 2 volts, .2 amps, 3/4; 2 volts, 
.o6 amps, 4/6; 2 volts, .2 amps, power, 4/11 ; 


4 volts, .o6 amps, 3/11; every valve tested 
and guaranteed.—Matthews, 246, Cricket 
Inn Rd., Sheffield. . [4889 


Ree Coupling Usérs.—2 Ediswan 
R.C.2 valves as new, in original cartons ; 
16/6 the pair, post free.—Burrows, 108, Milton 
Rd., W.7. — [4949 
RE: green Cosmos valves, 10/6; P.M.2, 
14/6; Igranic Coils, 2/1; Sparta, 50/-; 
new goods.—7, Shaw St., Newcastle, ae 
497° . 


CHARGERS & ELIMINATORS. 


A rad Chargers (A.C.), 45/- 
complete.. Post free. Also components 
for same and for A.C. battery eliminators ; 
fully guaranteed.—Stafford O’Brien and 
Partners, Lid., 66, Victoria St., S.W.1. 
. l [0052 


Advertisements for “ The Wircless World ” are «nly accepted from firms we bclicve to be thoroughly reliable. 
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8 ADVERTISEMENTS. 


_THE ‘WIRELESS, WORLD 


COMPONENTS, ETC., FOR SALE. 


AKER’S Catalogue Post Free.—Every 
outdoor accessory from mast to lead-in, 
—Laker Company, Beckenham, Kent. [0021 
ANTALUM.—Tantalum metal sheet for 
A.C. rectifiers.—Blackwell’s Metallurgical 
- Works, Liverpool. [4386 
ELLING-LEE Panel Fittings are designed 

to give an expert finish to any home- 
constructed set. Catalogue post free.— Belling 
and Lee, Ltd., Queensway Works, Ponders 
End, Msx. | [0018 
RE? Movements.—Double Acting Reed 
movements specially designed to operate 
cone and other large diaphragms; extremely 
sensitive on small input, yet capable of enor- 
mous volume with sufficient input. 
up to a 3ft. cone with ease. No rattle or 
distortion ; 27/6 each. Fair allowance on 
Brown A earpieces, or Lissenolas and other 
units in part exchange. Send stamp for Illus- 
trated Lists of these and seamless cones.— 
Goodmans, 27, Farringdon St., E.C.4. [0049 


900 Left ; Famous Burndept Super Vernier 
Dials, ratio 7-1, 3jin. dial, fit any 
Zin. or in. spindle, bush and guarantee in- 
cluded ;. usually 5/6, price 3/6, post free until 
exhausted.—Sessions, 20, Grasmere . Rd., 
London, N.10. [4618 
A LL U.S.A. and Continental speeches and 
Programmes relayed by the B.B.C. are 
at Keston Station on Laker steel 
masts. Laker steel masts are the Jast word 
in efficient acrial supports. 
for every individual requirement. Sizes 25ft. 
to 72ft. Prices, 25/- to £25. Replace your 
untidy pole with our newest “ Portable °” 30ft. 
steel mast. Sent, complete with all acces- 
sories, carriage paid, for 27/6. Money re- 
funded if not completely satisfactory. Can be 
assembled and hoisted in 10 minutes.—J. & J. 
Laker, Beckenham, Kent. [0046 


ERIAL Grid Coils and H.F. Trans- 
formers for Everyman Four, with chart 
showing over 40 stations (on L.S.), price 17/6 
each ; H. F. transformers for the All-Wave 
Four, high and low wavelengths, set of two 
and base 35/-; all coils of highest quality 
materials and finish.—H. Goodwin, Woodcock 
Hill, Elstree. [0051 
B & J. Supply all Special Coils for ‘‘ Wire- 
less World ”? Circuits, guaranteed exact 
to specification. Trade and factors supplied. 
B & J. All-Wave Four Coils with Non- 
reversible Bases, as suggested by the 
“ Wireless World ’’; Ormiston’s Litz exclu- 
sively used and best materials throughout ; 
long or short wave, £1 each. 
B & J. Everyman and S.D.R. Coils, 15/- 
each; Ormiston’s Litz and genuine 
Paxolin formers only used; screens, 4/-. 
. & J. WIRELESS, 2,- ' Athelstane Mews, 
Stroud Green Rd, N.4. Mountview 
1695. | [0043 
Peace Catalogue Post Free.—Every 
outdoor accessory from mast to lead-in. 
—Laker Company, Beckenham, Kent. [0037 
EFUSE Substitutes.—There is no better 
neutrodyne condenser than the well-known 
Gambrell Neutrovernia at 5/6.—See advertise- 
ment, page 9 [0030 
M: ARCONIPHONE Single Stage Amplifier, 
304-; Cosmos frame aerial, 1s/-; portable 
ex-Gov. crystal set, model Tb, 25/-; Vicke’s 
train lighting dynamo, 25 volts, 30 amps., 
weight about 2 cwt., £6; Stuart Turner 
1} b.h.p. petrol engine, water-cooled, mag- 
neto, governed, 46/10; all perfect.—Vinni- 
combe, 46, Eva Rd., Winson Green, Birming- 
ham, [4916 


Mention of “ The Wireless World,” when writing to advertisers, will ensure spond attention. 


Will work. 


There is a type: 


Components, Ete., for Sale.—Contd. 
VERYMAN Coils, Three, Four, Five exact | 


to specification, all ebonite bases, 12/6 
each; All-wave coils (May 11): short wave, 
16/-, long wave 18/-, base 3/6; genuine Mika- 
pac tubes, 3X33, one 1/4, two 2/6, three 3/6; 
grooved ebonite spacers, 1/- set of 8; all-wave 
do., 6 riin., 1/-; 12 2in., 2/6; Litzen wire 
(Lewcos) to wind one coil, .4/8.—Jennens, 
below. . 
Aone Switch, two-way, 1/3; both bat- 

tery, 1/6.—Jennens, below. 

HEOSTAT. Jennens, as specified for 

Nucleus receiver, 7-, 20-35 ohms, 2/- 

each.—Jerinens, bclow. 


OEWE Multiple valves (3N.F.).—Detector 
and 2 L.F. stages, more volume and purer 
tone than two best L.F. transformers and 
power valvés on local station and Daventry; 
H.F. stages can be added; 45/- C.O.D.— 
Jennens Radio, 30, Chapel St., eee: 
| ag ae 4776 
EMARKABLE Success of The Exact 
Aerial Tuner, 250-2,000 metres ; 14/6, post 
free; send for illustrated leaflet.—The Exact 
Manufacturing Co., Croft Works, Priory St., 
Coventry, ` [4898 


ICK-UP, latest used by 2LO for perfect 

gramophone reproduction ; demonstrations 
daily by W. 3J. Turberville Crewe, 
M.Inst.R.E.; 43/15. =J. Glasscoe & Co., 49, 
Eastcheap, E. C.3. [4903 

ECKOREM Signal ieee give a positive 

indication of the L.T. current flow, which 
is not otherwise possible in these days of 
no-glow dull emitters; the Ruby reflector for 
panel fitting has a bracket attachment which 
carries a screw socket lamp of special con- 
struction that absorbs only .06 of an amp.; 
Ruby reflector bracket fitting and low con- 
sumption bulb, complete, for 2/3; of all 
dealers, or direct from the manufacturers with 
free copy of illustrated list No. n5 of Deck- 
orem components.—A. F. Bulgin & Co., 10- 
12, Cursitor St., Chancery Lane, London, 
E.C. 4. [0041 
RS Radio.—Shop soiled list, guaranteed 

O.K., but slightly soiled ‘components : 
Igranic Indigraph vernier dials, 6/-; trans- 
formers, 3-1 14/-, 5-1 15/-; Radio switches, 


2/3; Pacent switches, 1/6; Microvern dials, 
7/6; S.L.F. condensers, .00035 13/-, .0005 
17/-; porcelain rheostats, 6 and 30 ohms, 2/- 
each; plugs, P.40, 1/3; jacks, P.62 2/-, P.63 


2/3, P.61 1/9; Colvern screens and base, 7/6; 
Formo SLF. condensers, 7/-; Formo vernier 
dials, 5/6; rheostats, Benjamin 30 and 15 
ohms 2/3, Peerless 6 and 30 2/-, Ede 7 15 
and dual 2/6; Ede potentiometers, 3/-; cone 
speaker, 20/-; S.L.F. condenser with dial, 
5/-: 3 way ebonite coil holders, 2/-; single 
panei coil holders, 4d.; ebonite coil mounts, 
qd. ; WatMel variable leaks, 2/-; No. 2a and 
3 Dimic coils, 8/-; above carriage free, cash 
or C.O.D.; money refunded if unsatisfactory ; 
cannot repeat.—Rex Radio Co., Lowther Rd., 
Crumpsall, Manchester. [4947 


40/3 'S Rubber-covered wire, eminently |t 


suitable for aerial or earth use, 
indoor aerials, or high and low tension battery 
leads, 3d. per foot; 6d. per 12ft. coil, postage 
extra; soft. coils, 2/-; 100ft., 3/6, post free.— 
Parker, Wireless Shop, Nuneaton. | [4920 
AGNAVOX Senior Pot Magnet, opened to 
2in. or for Zin. moving coil, step-down 
transformer; also Magnavox Junior pot mag- 


net, all in perfect condition; £5 the lot, or 
nearest offer.—Vinden, 265, Fulham Rd., 
S.W.3. [4915 


Components, Etc., for Sale.—Contd. 


IMMONDS Bros.—Coils: Everyman Four, 
33/- per set; Everyman Three, 35/-; 
“Wireless World” Five, 50/6; -All-Wave 
Four, :42/6; Quality Three, 16/6; all with 
bases, first-class material and workmanship. 
Screens: Everyman Four, 4/6; Everyman 
Three, 4/-; ‘“ Wireless. World ’’ Five, so/-; 
All-Wave Four, 5/-. Cabinets: Everyman 
Four, from 35/-; Everyman Three, from 32/-; 
“ Wireless World °2 Five, from 30/+;. All- 
Wave. Four, from 30/-; Ormiston’s Litzen- 
draht : 20 yards, 5/6; 25 yards, 6/6; 50 yards, 
12/+; 60 yards, 14/6; Paxolin . formers, 1/6 
each; Everyman Four booklet, 1/- The All- 
Wave .Four coils have special five-pin non- 
reversible, non-shorting base, as recommended 
by the authors. Readers and the trade sup- 
plied with all above and other necessary com- 
ponents, home and abroad. Complete lists 
and test report of coils post free from the 
original specialists and leaders.—Simmonds 
Bros., Shireland Rd., Smethwick. [4714 


AKER’S Catalogue Post Free.—Every 
outdoor accessory from mast to lead-in. 
—Laker Company, Beckenham, Kent. [0023 


MATEUR'S Surplus, all hew- Valë: 

Mullard 1 P.M. 256; Osram 3: D.E.8H.F., 
2 D.E.5, 1 D.E.215; Marconi, 1 D.E.5A., 10/- 
each; Cossor, 3 W.2., 8/- each. Condensers: 
Mansbridge, 1 each, 1-o and .g; T.C.C., 1 
each .05, 1, .2, 1/6 each; Dublier 2, .o1, type 
577» 3/- each; Burndept 3-coil holder, 10/-; 
Siemen’s lightning arrester, 4/-; one 12 point 
switch, 3/-; 1 300-500 H.F. transformer, 4/-; 


Amplion siftron, 18/-.—Graimes, Christ- 
church Mount, Armley, Leeds. [490° 
ARCONIPHONE Ideal Transformer 
L (Junior), as new; 9/-, post free— 
church Mount, Armley, Leeds. [4907 


ARIABLE Condensers.—Cleartron Di-Kast 
.0005, .0003, 7/6 each; Ormond friction 
sq. law, 2, .0005, .0003, 10/6 each ; Pilot .o005, 
7/6; Eureka, 10/6; Utility triple gang vernier 
dial, 37/6; .0003, 10/-; Nneutrovernia, 3/6; 
Ieai micro, 3/6; vernier dials: Pilot, 3/9; 
N.S.F., 3/6; Ormond, 6/-; Utility, 5/6; 
neutrovernia dial, 1/2. Coils: Gambrell 
centre tapped, B, 4/6; C, 4/6; E, 6/-; Lissen, 
25 2/-, 50X 4/6; Igranic, 40, 2/-, 60 2/3; No. 
1 Dimic, 8/-; G. R. SAS ca base, 8/-; six- 
pin Finston aerial, 4/-3 -» 5/-3; 2 Lewcos 
S.P., 7/- each; copex oe aie receiver, 5/6; - 
3 Colvern formers and bases, 3/6 each; set 4 
Wearite for M.C.4, 16/-; polar coil unit, 6/-; 
1926 Unidyne, 3/-. Miscellaneous: 2 Royalty 
grid leaks high resistance, 4/- each; Lotus 
left-hand coil holder, 5/-; Dubrescon, 3/6; 2 
Lissen dual rheostats, 3/- each; Copex De 
Luxe screen, 8/6; Colvern screen, 6/6; Wearite 
multi plug connector, 4/6; 2 Varley’ 100,000, 
5/6 each; 250,000, 7/-; A.J. S. choke units, 
aad stage 15/- each ; 2 D.E.6 valves, 7/6 
each; 3 D.E.2H.F., 9/- each; 8 Peto-Scott 
plug-in fixed condensers, 10/- each; super Pre- 
cision volt meter, 3 range, 25/-; also breaking 
up Elstrophone M.C.4, Monotune 3; prices 
components stamp; ‘all guaranteed A1—Cap- 
tain A. Harwood, 308, Stanton St., Newcastle- 
on-Tyne. [4905 
HAT Offers Lot?—Amplion A.R.38, on% 
D.E.s and one D.E.5B., Marconi’s, 
used five minutes only, bought in error.- 
Tetley, 1, Palace Gate, London, W.8. [4913 
ROWN -H.1 Loud-speaker, 2,000 ohms, 
cost 4,5/8, and Brown microphone ampli- 
fier, 2,000 ohms in and out, cost £5/13/6, 
condition as new, offered at . half-price.— 
Palanen; Sunnybeak; Walkerburn, Scots 
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THE WIRELESS WORLD 


ADVERTISEMENTS. 


Components, Etc., for Sale.—Contd. - 
ELIABILITY WIRELESS GUIDE. New 
edition, No. ga, unequalled constructor’s 

reference book Free upon request. 
RELIABILITY GUIDE RECOMMENDA- 
-3 TION.—J. H. C., Reading, writes :—* It 
has been an invaluable aid and easily the best 
Radio Catalogue obtainable. ’* 
ELIABILITY FREE DELIVERY 
TERMS.—Applicable orders over 5s. 5d., 
otherwise add 2d. per shilling. 
ELIABILITY MULTI-GANG CON- 
DENSERS.—.o005 Two Gang qin. Dial, 
adjustable Rotors, Low-loss Square Law, 
18s.; Three Gang, 25s. 
ELIABILITY ANTI-CAPACITY 
SWITCH.—D.P.D.T. one-hole fixing 
knob operated, screw connections, 35. 
ELIABILITY NOVELTY SECTION.— 
Expanding Pocket Tape Aerial, 2s. 6d. ; 
Collapsible Loud-speaker Horn, 3s. 


ELIABILITY POPULAR COM .- 
PONENTS.—Key Switch, 18.3; Non- 
Reversible Two-pin Telephone Plug and 


Sockets, 18. 6d. . 
ELIABILITY NEUTRALISING CON- 


DENSERS.—Panel-mounting, Service, |. 


1s. 6d.; Peto-Scott, 6s. 3d.; Baseboard, 5s. ; 
Magnum, 5s.; McMichael, 4s. 9d. ; Gambrell, 
“5s 6d.; Service, 33. 6d. 
ELIABILITY. UNREPEATABLE CON. 
DENSERS.—T.C.C. 1-mfd. New Con- 
densers, 2s. 8d.; 1-36th Siemens gd. | 
ELIABILITY ELECTRON VARIETIES. 
—1ooft. Aerial, 1s. 8d.; Superial, 2s. 6d. ; 
simple strip, twelve feet, 2s. 
ELIABILITY COPPER AERIALS.— 
7-22'8. 100ft. Bright, 2s. 3d.; Enamelled, 
3s. 3d.; 4in. Tape, 1s. 6d. 
ELIABILITY H.T. BATTERIES.—Plugs 
included, 15 v., 1s. 10d.; 36 Vv., 4s. 6d. ; 
So V., 7S. 6d.3 90 V., IIS.; 100 V., 12S. 
ELIABILITY STRAIGHT-LINE CON. 
DENSERS.—With qin. Trolite Dial, 


,0005,.58. 9d. ; .0003, 5s. 6d. Extra Vernier 
Dial, 1s. 6d. 
ELIABILITY LOW LOSS CON- 


DENSERS WITH KNOBBED DIAL.— 
Square Law, .0005, 5S. ; ..0003, 45. 6d. ; Ver- 
nier, 1s. extra. 

ELIABILITY WEEKLY ATTRACTION. 

Atlas. Low-Loss Square Law .ooos Con- 
densers with dial, 3s. 11d. 

ELIABILITY WIRELESS CABINETS. 

—Polished oak hinged lid, loose base- 
board, panel dimensions, in. X121n., 173.3 
14in., 178. 6d.; 18in., 18s. 6d. ; manent (Ss. 
extra. 

ELIABILITY ORMOND SPECIALI- 

TIES.—Rheostats, 2s.; Dual and Foren: 
tiometers, 2s. 6d. ; ; Neutrodyne Condenser, 2s. 
shrouded Transformers, 158.; New S. L.F. 
Condenser, .0005, 68. ; .00C25, 58. 6d. 

ELIABILITY MANSBRIDGE CON- 

DENSERS.—2-mfd., 3s. 6d.; 1-mfd., 
2s. 6d. ; .5-mfd., 38. 6d. ; .25-mfd., 1s, 6d., ter- 
tninal connections. 

ELIABILITY SPECIAL ATTRACTION. 

—Practically unused, Gecophone eight- 
valve supersonic heterodyne receiver, Num- 


ber BC 8800, complete with valves, frame, etc. | 


Range 200-3,000 metres. Royalty paid. 
Present List Price £72 58. Accept £30. 
ELIABILITY EXPERIMENTERS’ 


PARCELS containing useful assorted 


comp ngis worth twenty shillings, delivered 


s. 6 
z (Continued third coļjumn. yo 
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HTACCUMULATORS 


to the fact that pone 
weight and low cost ma 

be linked up to high efficiency? 

The inexpensive 60 volt 3-amp. hour 
Tension Accumulator, 
which actually costs a ġd. to re- 
charge, will do ali that other and more 
expensive makes will do. 

Moreover, tbo unique m „OIL - 
SUBMERGED feature of ELITE 
absolutely . PREVENTS SURFACE 
LEAKAGE LOSSES, 


Our leaflets are yours for the asking. They 
are a mine of Accumulator information, and 
ul save you money. 


oh bi 1 


Type 02, Semi Oil Submerged. Go volis, compiles as 
dlustrated, lld. or 4/2 ber 10 VOR Unk 


| ACCUMULATORS ELITE 


BEDFORD STREET, HALIFAX 
‘Telephone : 1304. Telegrams : “ Elite, Halifax.” 
TRADE SUPPLIED. 

London Distributor — CECIL POHLMAN 
77, Great Portland Street, London, W.1: 


For Selective Circuits | 


There is no peared yas i ae that has as many 


GAMBRELL NEUTROVERNIA | 


It can be used as a balancing = for capacity 
agin control or as a ale a condenser, 

t a capacity range of approx. 2138 m/mfds, is 
all enclosed, dust and damp proof, will ? l 

not short, gives a proportional capa- | 

city increase or decrease by each turn 

of the knob, which merely rotates. Can 

be mounted three ways : on baseboard, 

on panel, or through panel. PRICE 

In appearance and performance there is no better neutro- 
dyne condenser are Se Neutrovernia.” 
GAMBRELL BROS., LTD., 76 Victoria 6L, London, 8.W.1 


- RELIABILITY 
MULTI-BORER 
for ebonite 


A Simple and Edective Tool, ¢ 
Driiis $” 
Drill only i k od. c t 


Further attractive items ¢ 
in Miscellaneous Columns. 


rm, AJ H- TAYLOR & C? 


: MacAuay TO HUDDERSFIELD, 


The — LOW LOSS 


rÀ AMP A R ro wee 


A modern aoe: Anti 5 
cover all B.B.C, -wavelengths 
200-2000 metres). 2 hole 
xing. pranel space 43° x 2° 
deep. From your loca! dealer 
` or direct end for 


Co., Market Street, 
Wellingborough. 
Ee, 


full full pa rticulars, Price 19/6 


Components, Etc., for Sale.—Contd. 
(Continued from first column.) 


ELIABILITY JACKS AND PLUGS.-- 
Four contact, 1s. 3d.; single closed, 


| is.. 6d.; double filament, 2s. 3d.; ex-Gyt. 


plugs, 18. 
ELIABILITY LISSEN ‘COMPONENTS. 
AU —New Transformer, . 8s.: 6d.; Loud- 
'| speaker Unit, 13s. 6d.; Flare, 17s. 6d.; 


Switches, 1s. 6d., 2S. 6d. ; . Rheostats, Potentio- 
meters, 2s. 6d. ; ‘Baseboard Types, 1s. 6d. 
ELIABILITY .ANTIPHONIC 
HOLDERS.—Unequalled, 1s., Superior, 
2s.; Hardie, 1s. 4d.; Lotus, 2s. 3d., 2s. 6d. ; 
Benjamin, 2s. 9d.; W. & B., 2s. 3d. 
ELIABILITY DOUBLE SCALE 
» METERS.—12o0v., 8v., 5s. 6d.; 6v. 12a, 
5s. 6d. ; Voltmeter o-6v., 3s. 6d. 
ELIABILITY TRADÈ LIST. —Supplied 
to all legitimate traders making applica- 
tion for same. 
ELIABILITY GOODS AND SERVICE. 
—Only obtainable from J. H. Taylor & 
Co., 15, Radio House, Macaulay Street, Hud- 
dersfield. Send for Free Guide now. [0028 


| Pages Catalogue Post Free.—Every 
outdoor accessory from mast to lead-in. 
—Laker Company, Beckenham, Kent: [0022 
OLTMETER, o to 6, Sifam, 18/-; am- 
meter o to 1, Sifam,‘18/-; milliammeter, 
o to §, 10, 25; Hunt's internal shunt switch, 
32/-; all instruments moving coil and perfect. 
—Kneale, Nursery Avenue, Onchan, Isle of 
Man. | [4929 
LECTRO-MAGNETIC Pick-up, Capt. 
- Round’s design ;-efficiency guaranteed with 
perfect quality ; 35/-. —H. Redgewell, ‘‘ Pen- 
rhyn,” Chartfield Road, Reigate, Surrey. 


{4931 . 


IHE Best Grid Leak and Atiode Resistance 
Extant, silent and accurate, sealed glass 
tube with turned brass ends, from .1 to 5 
megohms, 1/6 each.—Cathedral Radio Manu- 
facturing Co., Salisbury. [4933 
PERRANTI A.F.3, unused, 19/-; 4 Cossor 
2-volt valves, 9/- each; Stentor Two, 
11/6; 2 .0005 S.L.F. condensers, 6/- each; 
Trix anode inductance, 10/-; oak cabinet for 
panel 18inx8in., hinged lid, 15/-; 3 6-pin 
S.P.H.F. transformers and 1 aerial coil, £r. 


—Newell, 47, Cromwell Rd., Peterborough. 


. 14934 

OWYER-LOWE = Super-Het.—Set 

D) matched transformers, perfect, 1 short, 
t long wave oscillator couplers with plug-in 
base, 2 variable condensers with 2 vernier con- 
densers; £2, or exchange 2 Ferranti A.F.3 or 
2 R.I. multi-ratio transformers, also. 3 Copex 


$ coils for Magic Five;.25/- the set.—Lee, 40, 


Avenue Rd., Leamington Spa. l [4936 
YCOTT SESSIONS.—Set constructor’s ser- 
vice. Express delivery absolutely every 
component for all ‘‘ Wireless World ” sets. 
COTT SESSIONS.—Send for wireless bar- 
gain list. Marvellous cone loud-speakers, 
superb tone, only 35/- each.. Send us your 
orders. Save money, time, and trouble. 
. SCOTT SESSIONS and Co., Hill Tap, 
Muswell Hill, N.10. ibe [4937 
RANSMITTERS For Sale. —Transmitter, 
45 metre Armstrong, short wave receiver, 
15-80 metres, both complete with valves, pair 
headphones, 200 volt D.C. motor direct 
coupled 600 v. 30 m.a. D.C. generator; also 
large box of spare condensers, grid. leaks, 
valves, meters, etc. This outfit has , worked 
Brazil, U.S.A., etc.; £30 the lot, carriage 
free, or separately; stamp for list.—G-20G., 
Devonshire Hall, Headingley, Leeds. 


Advertisements for ‘ The Wireless World ” are only accepted from porny we believe to be thoroughly reliable. 


four 


[4940 . 


- 
a 


‘Avenue, Clapham ‘Parke S.W.4. 


‘Dial: 


- 300 (4), 
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` THE" WIRELESS WORLD _ 


Cam Ete., for Sale.—Contd. 


ESTINGHOUSE Motor Generator, 
50 watt, D.C. 20-30 volt motor, generator 


300-400 volts, unused; £3/10; Phoro-Electric 


cell, helium filled potassium type, exceptionally 
sensitive, £ 5/10; Selenium cell, £1} Wilson- 
Wolf 1/20 h.p. motor, 100. volt ce C. or D.C., 
ball bearings, 35/--—M.F.C., 63, Klea 
[4988 
MATEUR’S Surplus.—Transformers: 2 
Peto-Scott H.F, 1 Eureka Baby. L.F. 
1 Ormonde slow motion. - Condenser : 
1 Ormonde low-loss .0003, 2 Colvern neutro- 
dyne. Rheostats : 3 30 ohms, 1 7 ohm cabinet, 
21in.x7in.x7in. -£2 lot, or offers. —Donali 
Smith, Innisfree, Colinton, Midlothian. [4943 
OVING Coil Milliammeter o-10, 10/-; 
Brown’s F phones, 12/6; 2 Benjamin 
30 ohm rheostats, 3/-; Dubilier: 2 .0003, 3 
.001, 4 .25 plug, 1/6 each; Tropaformer super- 
het. unit, 7/6; Ezitoon vernier dial, 4/6; Mar- 
coni R valve, 3/-; Nos. 1, 3, 4 Igranic H.F. 
transformers, 10/-; flush mounting 0-12, 0-120 
voltmeter, 7/6; Bret wood variable leak and 
condenser, 2/6; all brand new.—J. H. S. D., 
53, Chepstow Place, W.2 [4950 
| Paes S Caralonua Post Free.—Every 
outdoor accessory from mast to lead-in. 
—Laker Company, Beckenham, Kent. [0035 
Boe eee Super Heterodyne Com- 
ponents for sale cheap, new, with licence; 
approval.—Box 2705, c/o The Wireless World. 
[4974 
RANSFORMERS : lerine, 11/6; G.R.C., 
10/6; Lissen, 7/6; Croiz, 3/-. Variable 
condensers: Eureka Ortho Clylic .o005, 10/6; 
P. & M. .0005, 10/6; G.R.U., .0602, .0005 
5/6. Valves: Puratone 2-volt .06, 4-volt .06, 
7/- H.T. batteries, 66 volt, 6/-; Bncostats, 
7 ohm 1/-; 3qQ,0hm 1/3; panel mounts.; all 
above brand new; approval; post extra; samp 
list.—O.B.B. Surplus Dept. +» 95, Fanshawe 
Avenue, Barking, Essex. [4973 


l Ie ANSMITTING Apparatus (ex-Govt.).— 


Morse keys, cast aluminium, ebonite 
bases and knobs, 7/6 each; hot wire am- 
meters, 2jin. diameter, panel mount, 7/6 
each; vari: able transmitting condensers, brass 
vanes, plate-glass containers, 7/6 each. 
Recew ING Apparatus. Examine 

amazing prices. Bankrupt stock. 
Leclanche H.T. battery jars, large capacity, 
2in, diameter, 6d. per dozen; 6in.x6in. grade 


these 


_A polished ebonite panels, 6d. cach, others in 


proportion; high grade American L.F. trans- 
formers, 5/6 each; splendid quality 7-way 
battery leads, 1/6 each; fine- quality 
variometers, 1od. each; send for bargain list; 
satisfaction or money back guaranteed.—Jones 
Bros., wireless factors, 113, Newington Causc- 
way, London, S.F.1. [4970 
4 XPERIMENTER’S Surplus., all in excel- 
lent condition.—Valves : Four D.E.s, one 
D.E.4, two B5, one B4, 7/6 each; one V.24 
with special holder, 10/-; two R.5V., 3/0 
each; rheostats: five Igranic, 1/6 each; coils: 
Igranic, Burndept, Lissenagon, 35 (2), 50, 250, 
400, 500, 2/- each ; 17/6 the lot. 
Var. condenser, Sterling, with vernier .oot, 
s/-; H.F. transformer, M.T. 1,100-3,000 
metres, 4/--—G.D., 65, Marlborough Man- 
sions, N.W.6. ‘Phone: een 1919. 
[4969 
LL in Perfect Condition, as new.—Brown's 
microphone amplifier, latest type, £2; 
M.I. converter, type BX, 6 to 120 volt, 90/-; 
two C.A.V. I.T. accumulators, 60 volt, 75/- 


two; two B.T.H. B.4 valves, £1 two.— 
McCue, 50, Cloudesdale Rd -» Balham, Lon- 
den. — [4971 


Mention of “ The Wireless World,” when writing to saventisene will ensure prompt attention. 


- 


Components, Etc., -for Sale.—Contd. 


Bo- -LOWE Superhet Kit, four trans- 
formers, : : oscillator, s55/-; . Marconi 
D.E.sH., 16/6; two -Ormond geared .0005 
S.L.F., 11/6 each. —Box 2704, cle The Wire- 
less World. [4975 
Silver Marshall Aerial. ane _Oscilla- 

tor couplers, 2 bases ; cost.-52/-, take 25/-. 
—Percy Revell, 152, Elgin Avenue, _ Maida 
Vale. [4972 
‘LL These Goods are Guaranteed New and 
Unused: Weston’s Thermo. ammeters, 0-1 
amp., 0-3 amps., 0-10 amps., type 401; 2 volt 
meters, type 267, o-10 volts, 1 0-150 volts, 
I 0-20 volts, 1 o-3 milliamps., type 301; 1 
milliamp meter o-5 milliamp. Thermo, 42/10 
each, others 41/10 each; transmitting valves, 
never used, 1 D.E.T.1, 2 T.250.—Reid, 120, 
Mill Lane, West Hampstead, London, N.W.6. 


[4967 
OLVERN H.F.. Transformers, split- 
secondary and “split-primary, Daventry 


range, 5/6; Igranic potentiometers, rheostats, 
1/9 each.—a21, Princess St., Swansea. [4966 


AIR Brandes, hardly used, 10/-; S.P. 18G. 
Cossor W.2, 4/- each; D.E.V. and adap- 
ter, 7/-; 4 electrode D.E. 3v. .2 amp. standard 
base, 6/-: ditto bright, 2/6, ; Brownie crystal 
set, 1/3; 30/- the lot. —3!, Byng Rd., Barnet. 
[4965 

.P. Extra Loud Basket Coils, South Afri- 
can amateur claims 900 mlies on speaker ; 
also K.D.K.A. using these coils; 3/- each; 
specially wound to suit your own aerial,. 
Mention length. Send for free lists.—Ashton 
& Keynes, 59, Blackfriars Rd., London, S.E. 
[4964 

GRANIC Condense: —Square-law low-loss 
slow motion (smooth friction drive) con- 
densers embodying all latest improvements in 


design, made by Igranic, guaranteed new, per- 


fect, and complete; .oo05 only, 7/6, post free; 


2 for 14/6; satisfaction or money back.—Selby | 


& Co., 6, Hauberk Rd., 
S.W.11. a, 2 [4963 
Viet Power Transformer, type 

K.L.1., 12/6; R.I. do:, do., 12/6; Mar- 
coni Ideal power choke, 12/6; 2 Marconi 
F.E.3 four-electrode valves, 7/6 each; 6 Myers 
valves, 3/6 each; 2 Lissem regenerative react- 
ances, 12/6 each; all as new and guaranteed 


Lavender Sweep, 


perfect.—Jones, Room 13, 113, Newington 
Causeway, London, S.E.1. [4923 
AKER’S Catalogue Post Free.—Every 


outdoor accessory from mast to lead-in. 
—Laker Company, Beckenham, Kent. [0036 


MISCELLANEOUS. 


ITE Wireless Doctor Will Call (London and 
Home Counties) if your set is trouble- 
some; no cure, no charge; Wireless Associa- 
tion registered repairer; sets installed, main- 
tained, and brought up to date; experiments 
and testing undertaken; Solodyne’ demon- 
strated.—Alexander Black, 2a, Woodville 
Grove, N.16. Clissold 3687. - [3841 
NSCRIBE your panel with R.N.B. panel 
transfers. Artistic, easily applied; silver 
white or gold. Sixpence per set. Obtainable 
everywhere.—R. N. B., 50-51, High Holborn, 
London, W.C.1. [0033 
UPER Galena Crystals, 5/- 1b., min., 
pound lots. Special terms for quantities. 
—Blackwell’s Metalurgia Works, Liverpool. 
[4387 
IRELESS Doctor. —Guaranteed cures, ex- 
pert on Super Hets., Solodynes, Elstree 
Six’s, and latest circuits? London district and 
Kent. ‘—Morley, 18, nee Rd., Catford, 


London. [4957 


- Miscellaneous.—Contd. 


A™ U.S.A. and Continental speeches and 
programmes relayed by the B.B.C. are 
received at Keston Station on Laker steel 
masts. Laker steel masts are the last word 
in efficient aerial supports. There is a type 
for every individual requirement. Sizes asft. 
to 72ft. Prices, 25/- to £25. Replace your 
untidy pole with our newest ~ Portable” 3oft, 
steel mast. Sent, complete with all acces- 
saries, carriage paid, for 27/6. Money re- 
funded if not completely satisfactory. Can le 
assembled and hoisted in 10 minutes.—J. & J.’ 
Laker, Beckenham, Kent. [0047 

SUMMER Hobby—Restringing Tennis 


Rackets, frames, gut, tools. Lists and 
instructions, stamp.—Morris, 143, Lonsdale 
St., Bradford. [4890 


COTT SESSIONS, the radio doctor (Lon- 
don and environs) .—Any set repaired, in- 
stalled, modernised; distortion eliminated; 
specialist -in “ Wireless World ” sets; no fee 
until repaired.—Scott Sessions, Hill Top, Mus- 
well Hill, N. lo. ‘Phone : : Mountview 4928. 
4861. 
pE Standardised Plug Socket Systemi 
will improve your set; lists free.—Ask: 
any trader, or Easticks, 118, Bunhill Row, 


E.C.ı1. [0025 
YDROMETERS, British made, suitable 
for all acid-lead accumulators, high 


quality instrument, soundly constructed; post 
free, 4/6, with booklet ‘ Accumulators Ex- 
plained.” Full particulars on application.— 
Utility Syringe Hydrometer Co., Dept. A., 
16, Howard Rd., Ilford, Essex. [0059 
F Your Loud Speaker, Set and Batteries are 
ali over the place, send stamp with name 
and size of speaker.—‘* The Stores,” 44, 
Prospect Place, Swindon, Wilts. [4944 
OUBLE-ENDED Generator by B.T.H., 
wound, 600 v. and $ v., about roo watts, 
perfect condition ; 70/-.—K., 49, Stanton Rd., 
S.W.20. l [4916 
Pee Installation.—Rational petrol- 
paraffin engine direct coupled to Siemen’s 
dynamo, 70 Vv. 22 amps., massive bedplate, 
complete installation, perfect; £25 for quick 
sale.—Fowkes, 153, Tavistock St., ste 
495° 

Coe 25 Volt Lighting Plant, com- 
prising 13 h.p. engine, dynamo, 600 watts, 
switchboard with all fittings, 14 cell 100 amps. 
actual storage battery; all in perfect order, 
any examination; #£50.—Pearce, St. Ger- 
mans, Cornwall. [4935 


REPAIRS. 


RANSFORMERS, phones, loud-speakers 
rewound and repaired to maximum efi- 
ciency; all one price, 4/- post free. A 12 
months’ guarantee accompanies each repair. 
Your present transformer can also be rewoun 
to Multi-Ratio type. Write giving particulars. 
Trade invited.—Transform, 115, Links Rd., 
Tooting, London, S.W.17. [oo11 
EADPHONES and Loud-speakers Re- 
wound, remagnetised and overhauled, 
4l-; “transformers rewound from 5/-; send to 
our agents or direct to us. Repairs fully 
guaranteed by M. IL. Vaughton, 88, Vyse St. 
Birmingham. Tel.: Mivyse, Birmingham. 
[475s 


PATENT AGENTS. 
. PETER THURSTON, D.Sc., F.R.Ae-S., 
M.I.A.E., A.M.I.M.E., 329, High Hol- 
born, London, W.C.1. Patents, Trade Marks, 
Designs. Telephone: Holborn 2542. [2315 
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JUNE 29TH, 1927. 


Patent Agents.—Contd. 
ATENTS and Trade Marks—British and 


- Foreign.—Gee and Co. (H. T. P. Gee, 
. Member, 'R.S.G.B. and A.M.I.R.E. )» 51-52, 


Chancery Lane, London, W.C.2. "Phone : 
' Holborn 1525. [ooo 
ING'S PATENT AGENCY, LTD. (B. T. 


i King, Registered Patent Agent, 
a S., and Can.). Free “ Advice Handbook ” 
and consultations; 4o years’ references.— 
, 146A, Queen Victoria St., London, E.C.4. 

! [0002 


WANTED. 


ANTED, Pye or Ericsson 4-1 transformer ; 
must be cheap.—Joslin, 70, Charteris Rd., 
Kilburn, S.W.6. [4927 
ANTED, Solodyne Five, also Solodyne 
Three, ‘‘ Wireless World *’ Four-Five, 
large speaker.—Box 2702, c/o The Wire- 
less World. [4977 
I.F. Transformers, 1 filter, preferably 
McMichael, £2/5 or near offer.—Gould- 
ing, Culver House, Winchester. [4954 
ANTED, Ferranti A.F. 3, R.I. Multi-ratio 
transformers, coils for All Wave Four, 
large collapsible ‘frame aerial, Bodine or 
_ Mathieson preferred; slow motion condensers, 
valve holders. —Walker, Culver House, Win- 
chester. [4953 
ECOND-HAND, factory built 8-valve 
superhet of peak frequency five thousand 
with low consumption, six volt valves, col- 
lapsible frame, adaptable to all wavelengths, 
complete with good cone loud-speaker ; cheap, 
deposit.—Box 2701,.c/o The Wireless World. 
[497 
ANTED, vulcanite horn for Magnavox 
Senior, not expensive; approval.—Box 


[4976 


-B., 


2703, c/o The Wireless World. 
Warten, loan of photo electric cell at 
small cost for experimental work.—G. 
‘Dorrington, 5, Halsford Croft, East Grin- 
stead, Susex. [4968 
ANTED, two McMichael Supersonic 
intermediate transformers, adjustable 


type for baseboard mounting.—lIronside, 5, 
Prout Grove, Neasden, N.W.10. [4961 


EXCHANGE. _ 

XCHANGE New Unused Batteries for 
Good Wireless Components.—38, Bridge 
St., Derby. | [4914 
RNEMANN Folding Pocket Camera, Dop- 
pel lens, 34X2}, 6 slides, as new ; exchange 

for Brown’s microphone amplifier, or another 
good make amplifier, or good wireless parts. 
2Amos, 36, Albany St., R ERDI s Park, 
London. [4939 


SITUATIONS VACANT. 


PLENDID opportunity for live commission 
men with good connections amongst wire- 
less dealers, as representatives for well-known 
British loud-speaker ; state ground covered.— 
Box 63, ‘‘ Parrs,’’ Craven House, Kingsway, 
London, W.C.z2. _ [0057 


SITUATIONS WANTED. 
By dae Man (23) with examinations in me- 
chanical and electrical engineering and 
mechanical technology desires post as junior 
draughtsman; willing to accept small salary 
to start.—-A. Wickham, 106A, Broughton Rd., 
Fulham. {4010 


AGENCIES. 
VERYTHING Wireless.—Amateur . con- 
structors required everywhere ‘as distribut- 


ing agents; stamped envelope.—Garner, 31, 


Little Britain, E.C.1. 
A47 
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—H.T.— 
BATTE RIE s|: 
or L eriee Reception ! 
ALL BRITISH. 


Here is our newest product 
| ea l 
—Tap every 15 volts. 
Has fall size cells, perfect 
insulation, highest effici- 
ency and made from 
best materials only. 


100: volts, 9 6 = 
Build up the Voltage 
you need with these No. 1 W 4} volt 
Batteries — Standard Pocket Lamp 
Size. Patent Spiral Wire Terminals 
and Wonder Plug Sockets. Permanent 
connections without soldering, Illus- 
tration shows how to connect in series 


T= 


PE Ta eke teh Y 


by inserting straight terminal 
in ptei of next Partey: 


BRITISH BATTERY co., b. 
Clarendon Road, Watford, Herts. 


A.C. Mains 


LF. SUPPLY UNIT 
Used in conjunction with a 2, 4 or 6 volt accumulator, 
Operates automatically with no fear of overcharging. 

Mains consumption is neglicible and there is no danger of 
entirely insulated from 


pepe the unit being 39) 


Mains supply. 
Charge and discharge Ammeter 10/- extra. 
7 days free irtal against cash. Guaranteed for 12 months. 
THE TULSEMERE MANFG. CO, 
Tulsemere Road, West Norwood, 8.E.27. 


"Phone: Streatham 6731. 


Wholesale “Distributors: a ig Co., Itd., 
2, Boundaries Rd., Balham, 8.W.12. 


, 17 designs and large 
phs, including eomplete 
, ET and plotorial point to potnt 
_ wiring charts of the ‘Cbhronicie” 
8 vale Super-Het. The only Look of 


useful hinis. Por the Home Oonsiruo or.” 
CLAUDE LYONS (G.R, 
(Dept. EB.) Le Old Hall St., 


ty Parts) 
Liverpool, 


The Motor Cyclist’s Newspaper 


EVERY THURSDAY —— 3d 


Publishers: ILIFFE & SONS LTD., Dorset House, 
Tudor Street, London, E.C.4.- W.W.I§ 
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_ ÅDVERTISEMENTS. 


II 
Agencies.—Contd. | 
ANUFACTURERS’ Agent, experienced 


radio. engineer, requires sound selling pro- 
positions, components specialities, complete in- 


stallations. everything wireless.—Slade, 60, 
Madeley Rd., Ealing. [4921 
BOOKS, INSTRUCTION, ethan 


IVE Simple Wireless Sets,” by J. 
Watkins. A. simple “ Flee Make s 
book for the beginner; 1/2 post free.—. 
R.N.B., 50, High Holborn, W.C.r1. [0020 
T is Easy to Make a Wireless Set with 
R.N.B. Constructors’ Envelopes ‘2-, 3-, 
4- 5- and 7-valve sets made simple. Obtain- 
able everywhere. Write for list.—Radio News 
Bureau, Ltd., 50, High Holborn, W.C.. 
{oo1g 
SE Receiver for 30/-.—Write now for 
booklet on how to build the L.R.C.3 


į valve set for 30/- from guaranteed parts only 


—the ideal loud-speaker set.—1/- post free 
from H. Howarth, Lustrolux Depot, 288, 
Deansgate, Manchester. 4472 

CCUMULATORS Explained,” how 


they work, care hints, terms defined ; 


booklet 6d., post free; refunded when hydro- 


See under heading ‘* Mis- 
Syringe Hydrometer 
Howard Rd., Ilford, 
- [0058 

Wireless Worlds, Nov., 1922, to 
date, for sale, or exchange for good 
Kodak.—Kerridge, 47, Trilby Rd., Forest 
Hill, S.E.23. [4909 
RIGHTER Wireless !—Send for free speci- 
men copy of “ Brighter Wireless,” the 
happy journal for amateur constructors. 
Simple, selective long range circuits. Copious 
wireless information. Subscription 3/6 per 
annum.—Brighter Wireless, 29, Paternoster 
Row, London, E.C.1. [4930 


meter purchased. 
cellaneous.’’—Utility 
Dept. C., 16, 


ORDERS for £70 
Finding 


a ready 
market 


A recent advertise” writes: 


“The advertisement in. your small 
advertisement columns of last 
week resulted in our obtaining 
over £70 worth of orders in 
three days. We know that sound 
components and good workman- 
ship can find a ready market 
through the columns of ‘The > 
Wireless mone: oe 


T. J. Pearson, 


P. p. Matlock Radio Manufacturers, 
Woodberry Grove, 
Finchley, N.12. 
; W.W. 57. 
D E eee aaea 
Oo O 


Advertisements for “ The Wireless World ” are only accepted from firms we believe to .be. thoroughly reliable. - 
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INDEX TO ADVERTISEMENTS. 


PAGE PAGE l PAGS 
Accumulators Elite ate jo, lee... 9 General Electric Con Lid. .. ec > se ` se ` Mic Wireless Co. .. ee a 9 
Bedford Electrical & Radio Co., ida an 3 Hart Accumulator Co., Ltd. .. oo se «2 . Mullard Wireless Service Oo., Ltd, «e Cover iv. 
Bowyer-Lowe Co., Lid. e æ Heayberd, F. C., & Co. oo e. s.e ~ 7 Ormiston, P, & Sons, Ltd. .. u ee e 
noes Battery Co, Ltd... «. ost ote Th. Hildick & Hildick ... oe oe e .. 12 Radiar, Ltd.. ss ry oo o 

rown, §. G., Ltd. va aia T is i: , 

Carrington Mant. Co. a se a 7 o 2 Hobbies, Ltd. ia ee oe oo ee .. 12 Sankey, J., & Sons, Ltd. ee ee ‘eo ee 
Charlesworth, W. J. .. ee uw aa Holzman, L. — rT ee. eS er ee Siemens Bros. & Co. Ltd. .. 1. s es 
Cossor, A. C., Ltd. ne 7 a E . 4 H.T.C. Electrical Co. .. as ee an -- 12 Taylor, J. H, & Co. .. ae + hee é >.. 9 
Crewe, Frank, & Co o u a a Jennens, J. R., Ltd. .. e.. .. 12 Transport Supply Co., Ma s.. e oo >» 
D.A.R., Ltd. .. PA R os ay a sae. AE Junit Manufacturing Co., Ltd. So a ws Tulsemere Manf. Oo. ss c-e- 06 ae - il 
Dubilier Condenser Co. (1925), Ltd. .. Coverii. Lock, W. & T. .. oe we ae 3. Valco, Ltd. aa ee 
ae Sons. +> se s, ts London Electrie Wire Go. & Smiths, Ltd. |, 5 Vandervell, ©. A, & Co; Ltd... se = 3 
Fe a meet ee ee oe tae ,  Dustrolux, Ltd. .. . ©. ee 12. Watmel Wireless Co., Ltd., The .. aa jee. “2 
Formo Co, ~. =" 2 Lyons, Claude ae. ok .» «+ «+.11 Wet H.T. Battery Co. . Me pag ate 
Gambrell Bros.. Ltd. o 7 9 Marconiphone Co., Ltd., “The a iy .. 5 ‘Whiteley, Boneham & Co., Ltd. sa ae oe | 
Garnett, Whiteley & Co, Ltd... ' Coverii.. Marson, W. E, Ltd. a « 7 Wilkins & Wright, Ltd. eee we Cover fi. 


200 ‘WESTON RELAYS. ` Moving coil, ee 
a contacts, as minute current detectors are un- 
ee oppe on A twentieth of a millismp. 
TN st £3 
CABINET LOUD pea EE The famow 
300 Violina, all mahogany, for. wall or mantel. 
Fitted Viola Reed Reproducer for Pairi 
TA on bass notes. List, 50. 


BRITISH MADE VALVES 


PRICE LOW AS ANY. QUALITY HIGH AS ANY. 


Ask your Dealer for 


“ENSIGN” D.E. VALVES 


2v 12 HF. & LF. - 4v 06 HF. & LF. | ee 
Py [mex a 2 Pw 200 Peete ea ie TE 


are ion, 


MICRO-AMMETERS. 3 Range Mov. coil, for 
1 00 signal strength peg ek Wea Vill indicate one 


microamp. Range | to 100 microamps, Range 2 


ALL ONE PRICE AND ALL ONE QUALITY — THE HIGHEST. 


Every Valve Guaranteed. 
Or send direct to— Cash with Order or C.O.D. 


LUSTROLUX LTD., Lower House Mills, Bollington, nr. Macclesfield. 


to 200 alcroamps, Range 3 to 500 microamps. 
Cost £ Sale, £3 
RAATS AND WALL PLUG SWITCHES 
300 | for L.T. Control, Type 80G. Take only 
m/a. Bargain set, 14/6. Usual price, 30/- 
500 CHOKES, No. 30, for Mains Power. 
Henries. "1,000 or 400 ohms, 4/6. 
THE DIX ONEMETER. is still the Kine 
Bargain. Wo its 50 ranges. 
Price of De Luxe Model i is saly S5- and 
Multipliers 6/6 each. 
Send 4d, for our latest Radio ané Instrument Cate ede pi sy 


published. We have the Taree Btock of ee IUS 
ments at low prices in Englan Call an 


ELECTRADIX RADIOS, 


218 Upper Thames Street, London, E.C-4 
~ Telephone : City 0191. 


Immediate delivery for ] 
Balance 2/6 per week ae per = 


month. Total cost £6 


the H.T.C. Twin RECEIVER 


A complete up-to-date set includinz 
loud speaker and all accessories. 


Seven days trial and initial payment refunded if 
not entirely satisfactory. . 


H.T.C. ELECTRICAL CO.LTD., 


2, Boundaries Rd., Balham, S.W.12. 


JENNENS 


aS SSSSSSSASSSSOTSSSSSSOSTAESSHSSSSeTeSeunseseEeEy, 


os . f a ; 
At Sage s 9 d s 

WIRELESS MASTS. oN NNS a a : Don t Use Ebonite : 
GALVANIZED TUBULAR TELESCOPIC. ; > Ban = ° The brilliant red of, Padouk wood lends beauty H 
Complete witb base plate, ground pegs, stay : 2 /= H propertivs. A is onl fa half the price of bonita, : 
wires, straining screws, pulley and cleat. The Rheostat with the H and being an wood is easily cut ani » 

34ít. High £3150 soft. High £75 0 | CORRECTLY CALIBRATED DIAL | 3 Hana ani descriptivo ient leaflet with technical $ 

l J Baseboard Mounting Clip Included. | s atl ble Tourig Shope ge Pater of a naiai ° 

HILDICK & HILDICK, Pleck Road, Walsall. A TRADE ENQUIRIESINVITED | 3 8 
e a 

> > a s 


Afenufactured by J. R. JENNENS HOBBIES, Ltd (Dept. 16), Dereham, Norfok 


Ltd., Jennens Row, Birmingham. FOSCSSSVOSCHeCOTeASSasecobenZseaaueLsesnesceasccsst: 
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The BEST BOOKS on WIRELESS 


The range of books published from the offices of “Wireless Valve Transmitters”: by W. Jaxms. Price 9/- net. 
“The Wireless World” covers every conceivable By Post 9/9. 


phase of wireless. J3clow are given a few selected “ 
titles. A complete list will be sent on request. SO Weiner B.se. Frie of Pe Dee aT. Capacity ”: 


“The Thermionic Valve and its Development in Radio Tele- | . 
graphy and Telephony” by J. A. Freminc, M.A., DSc, - “Wireless Telezgraphy and Telephony: by H. M. Dowserr, 
F.R.S. Price 15/- net. By Post 15/9. I.E.E. Price g/- net. By Post 9/6. 


“Thermionic Tubes in Radio“ Telegraphy and Telephony”: by 
Jous Sco1t-TaGGart, F.inst.P., A.M.LE.E. Price 15/- net. Telephony without Wires”: by R. A. Coursgy, B.Sc., F.Inst.P, 
By Post 15/9. Trice 15/- net. By post 15/6. l 


><e>< 


j 


><e 


Obtainable from all booksellers ov direct from the publishers: 
ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4. 
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Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. 
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Booklet 
giving 
full Construc- 
tional Details 


of a remarkably 
efficient ‘‘ Two- 


Control’’ 
Receiver, for 


Long or Short The “EVERYMAN FOUR” attracted 


and has a high degree of selectivity. The 


Waves. 
By W. JAMES. 


PRICE 


1 /= net 


By Post 1/2 


widespread attention when it was first 
described in ‘‘ The Wireless World.”’ 

Many constructors have built the set and 
have been delighted with its wonderful 
quality and range. 

For some time past the issues describing the 
set have been out of print and this booklet 
has been prepared to meet the numerous 
requests for particulars and diagrams 


local station is perfectly received, and 
during a normal evening at least fifteen 
different stations may be received clearly 
at good loud-speaker strength. (Construc- 
tors claim up to twenty-eight stations.) 


The Receiver is easily built, and very 
simple in operation, as it cannot oscillate 
if properly set up. 

An additional long-wave attachment for 


The “Everyman Four” is very sensitive Daventry is described in the booklet. 


„From the offices of “The Wireless World,” Dorset House, Tudor Street, London, E.C.4 


Fi A D aT A E a S i E E A 
WIRELESS 


LOUD SPEAKERS 


By N. W. McLACHLAN, D.Sc. 


DA ees A oS 6 6 ae 6 pS 6 T 


emo 


Business JO times 
the advertising cost! 


The following letter, written by a 
recent advertiser in “The Wireless 
World,” will be of interest to every 
wireless manufacturer and trader. 


HIS book de- 

scribes in a simple 
manner the major 
principles of the 
design of modern 
loud - speakers and 
some associated 
circuits. 


“.....It may interest you to 


know that I have kept a very 
careful analysis of the results of 
my two advertisements in your 


“ Classified ” columns, and I find Clearly na and fully 
illustrat numerous 
that the value of the amount diagrams at photo- 


graphic reproductions, 
the volume will be of 
use and value to all 
constructors and experi- 
menters desirous of 
investigating this vital 
aspect of wireless re- 
ception. 


of business done is approxi- 
mately seventy times their cost. 
Personally, I consider this very 
satisfactory.” 


By Post 2/8 


H. GOODWIN, 
Radio Specialist, 
Woodcock Hill, 
ELSTREE. 


From all booksellers or 
direct from the Publishers : 


ILIFFE & SONS LTD., Dorset House, Tudor St., 
London, E.C.4. 


W.We54 
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Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 
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[ "WONDERFUL 
PM FILAMENT 


A large powerful, 
lasting filament with 
ample length to ensure 
the finest operating 
characteristics .. . a 
strong, tough filament that 
cannot be broken except by the 
very roughest handling ... a 
filament whose life and power have 
been proved by National Physical 
Laboratory Test to be long and 
consistent . . . A British Filament 
that gives you the fullest value for your 
money and improves all radio receivers. 
THE WONDERFUL MULLARD P.M. FILAMENT. 


Obtainable only in Mullard P.M. Valves. 


THE -MASTER - VALVE 


Advt. The Mullard Wireless Service Co., Ltd., 
NOTE Mullard House, Denmark St., London, W.C. 2 
the great 
length and 
robust con- 
struction of the 
wonderful P.M. 
Filament shown in 
the sectional view o 
the P.M.5X above 
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